3

4)

5)

6)

52.4

5.3

Pump station

“Total construction cost of pump stations in the sewer collccllon systems hocomes
-4,515 million Rp.

The cost breakdown is shown in Table 539

Teeaunent plant

“Total construction cbst of trealmcnt planis becomes 56 795 miltion Rp.

The cost breakdown is shown in Table 5.40.

Land acquisitioﬁ cost
Total land acquisition cost becomes 16,300 million Rp.
The cost brcakdown is shown in Table 5. 4.

Tolal sewerage devclopmem cost (Masler Plan)
The total construction cost of sewerage development until the year 2015 becomes
541,804 million Rp.

The cost breakdown is shown in Table 5.42.
Operation and maintenance cost

O/M cost of scwerage system consist of sewer line maintenance cost, pump station
maintenance cost, treatment plant maintenance cost and personnel expcnduure
The breakdown of total O/M cost is showa in Table 5.43. O/M cost of cach pump
station is also shown in Table 5.39. Personnel expenditure is refated with number
of employees. The number of employees is estimated referring to relauonshlp
between design flow and aumber of employws of Japancsc wastewater bureau.

Ratio of the ¢alculated O/M cost to dmact consirucnon cost becomes 1.3 % and 1.5

oy for FIS and M/P sespectively. Considering previous JICA sewerage
development studies in Indonesia, the ratio of 2 % scems to be recommendable.

Accordingly, total operation and maintenance (O/M) cost is assumed to be 2% of
dicect construction cost.

Annuval O/M cost of feasibility sewerage projéct becomes 1,114 million and that of
master plan sewerage project becomes 9,219 million Rp.

Pilot Project

Pilot project consists of small modular syster (SMS(B/G)) with treatment systems
of septic tank (5 locations) and package wastewater treatment plant (PWTP-1
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5.3.1

()

2

5.3.2

5.3.3

location) as dclincated in Section 4.5,

Construction cost of treatment plant
Unit construction cost of septic tank

Unit construction cost of sephc tank for SM S(BIG) isas follows,
'C = ( Imillion Rp/ 5.5 ) x P0.97
C : Construction cost of septic tank
P : No. of users

The construction cost of septic tank at thrée (3) locations of Sambting Jawa, Bara-
Baraya Sclatan and Totake is shown in Table 5.44.

Unit construction cost of package wastewaler treatmént plaint PWTP)

Unit construction cost of package wastewater tecatment i}lant shownin Fig. 5.45 is
177us¥/people. The price is based on the PWTP price in Malayasia.

The conslruction cost of package waslewater treatment plant becomes 364 million

' Rp. as shown in Table 5.44 (177us$ x 2200 Rp/us$ x 170 houscholds x 5.5).

Construction cost of collection sewer

Collection system is designed for four (4) pilot project sites of Sambung Jéwa,
Bara-Baraya Selatan, Totake and Losari.
The relevant construction cost of collection sewer is shown in Table 5.44.

Totat construction cost of pilot project

The total construction cost of the three (3) septic ta'nk based 'pilot projects

{Sambung Jawa, Bara-Baraya Sclatan and Tolake) becomes 612 million Rp. (ref.
Table 5.44).

Based on this, the total conslruction cost of all five (5) seplic tank based pilot
projects is estimated as 1,020 million Rp..

The construction cost of package wastewater treatment plant (PWTP) based pilot

- project at Losari is 739 million Rp.

Accordingly the total pilot project cost becomes 1,759 million Rp.
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5.3.5

()

@

Construction cost of wider project of SMS(B/G)

Wider SMS(B/G) project is assumed to start after the OM of the above pilot projoct
is confirmed to be feasible. Under such an assumption, additional budget for
further construction of five (5) septic tank bascd SMS (B/G) is allocated. This
budget altocation assumes 250 people will be served in a sérvice arca of one (1)
hectare, ' '

Unit construction cost of septic tank for 250 people is 38.5 million Rp.

Construction cost of collection sewer with small scale sewer system per hectare

becomes 63 niilfion Rp.

Accordingly, construction cost of one(1) unit of SMS(B/G) becomes 101 .5 million
Rp.

Total constructioi cost of five(5) unit of the SMS(BIG) becomes 509 million Rp.
Operation and maintehance
SM'S(BIG) using.scptic tank

Unit desludging cost ,
Destudging cost is e.sumated 10 be 3 OOORp!personchar assurning annual per capita

_ sludgc accumulation of 40 liter and dcsludgmg frequency of 5 year.

Unit sewer O/M ¢ost |
The unit O/M cost of sewer is estimated as 2000 Rp./person/ycar
Total unit O/M cost bocomes 5,000 Rg/personfycar

Total O/M cost
The total population served is 2,068 persons Accordingly, totat O/M cost of five
seplic tank based pilot projects becomes 11 million Rp/annum.

SMS(B/G) using package wastewater treatment plant (PWTP)

Unit desludging cost
Unit desludgin g cost is estimated at 3,000Rp/person/year (similar to septic tank).

Unil sewer OIM cost
The unit O/M cost of sewer is 2000 Rp. Iperson!year

Unit PWTP O!M cost
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5.5

The unit PWTP OIM cost that includes electricity charge, c!eaning and othcrs is.

dctcrmmed as 3000 Rp.lpersonlycar
Unit total OIM cost becomes 8,000 Rp/personfyear.

“Total O/M cos! _
Total cost of O/M for a service population of 935 persons becomes 8 million
Rpfyear.

Total Cost of Feasibility Project

The tatal construction cost of the entire feasibility projects of wastewater
management is estimated to be 76,346 million Rp. The annual O/M cost in the year
2005 is estimated to be 2,445 million Rp/annum. The details are summarized in
Table 5.45

 ‘Total Cost of Master Plan

‘The total construction cost of the master plan (2015), that includes the cost of
feasibility projects as the initial project components vitil the year 2005, is estimated

“at 551,286 miltion Rp.

However, assuming that newly developing housing complexes could provide their
own secondary/tertiary sewers in the developer modular systém dominated south-

caslern service area (ref Fig. 5.26 ~ Fig. 5.28), the total construction cost of master

plan (2015) by public sector becomes 483,689 million Rp. This amounts lo a

- reduction in investment cost of about 67,600 million Rp., by public sector

(government).

‘The annual O/M costin the year 2015 is estimated at 9,219 million Rp. Thé details
are summarized in Table 5.46.
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6.1

6.2

6.3

N o s w e

Implemcnta_ﬂon_ Prqgrmn’me' '

 Implementation Schedute of Feasibi!itf 'Sludy

The significant project compenests of waslewaler management, for as the

‘feasibility projoct, to be accomplished untif the year 2005 are as follows :

{. Rehabilitation and construction and of public toilcts (MCK)
Improvement of ‘access road to Antang scp_tage.{reaiment plant
Milmmcnl of additional vacuum (_ruéks ' |
Devetopment of northem sewerage'syé,tcm

‘Development of central sewerage system

Developmient of _souihérﬁ sewerage system

Imﬁtémemation of pilot project

The proposed implcfnenta’ti@‘n schédule for the feasibility projects of wastewaler
management, including the project cost, is shown in Fig. 5.46.

Implementation Schedule of Master Plan

The 1mplememalion schedule of Master Plan for the initial ten (10) year period form
1996 to 2005 is the same as that of feasibility projects shown in Fig. 5.46.

~ Accordingly, the 1mp!emcntahon schedule of Master Plan separated between that of

the initial ten (10) year penod (feasibility prolccts) and the entire twenty (20) year
period of Master Plan is shown in Fig. 5.47. -

It is noted that the major project works lo be accompllshcd by pubhc sector during
the last ten (10) year period (2006 ~ 2015) of the Master Plan is the expansion of
sewerage dovelopment, so that about 30% of the Study Arca (5,564 ha) will be.

" covered with conventional sewerage system (CSS), as shown in Fig. 5.25.

Ektenslon‘ to MaS!er Plan

The sewerage development planned as the feasibility projects until the year 2005, as
shown in Fig. 5.21, will be expanded to become the sewerage development
conforming to that of master plan until the year 2015, as shown in Fig. 5.25, by
adopting the following expansion methodology during the }ast ten (10) year period
(2006 ~ 2015) of the Master Plan.
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(1)

2)

(3)

The northern sc{vcragc systein of féasibilily study described in Section 4.4.3 (reﬁ

- Fig, 5.22) with its ircatraent plant at Lembo (lacge modular system (LMS)), will be

integrated with the centeal sewerage system with its teeatment plant at Pampang
(ref. Section 4.4.4) until the year 2015. '

With this integration the Lembo treatment plant operation will be terminated, and
the treatment plant site would be relieved for other urban uscs. Still, a bift pump
facility nceds 10 be provided at this location,

Expansion of écWerage service areas for both the Pampang treatment piant and
Maccini Sombala tréatment plant will be done utilizing independent sswer collection
networks. The capacity of collection sewer nctwork pipes for the feasibitity
projects is determined based on such conditions. In other words the sewer network
pipes of feasibility projects until the year 2005, in principle, are designed to convey
the wastewater generated within the respective service areas only.

The teeatment plants that would require expansion of capacity to cope with the
increased wastewater inflow form the feasibility project stage (unil the year 2005)
to the final master plan slage (until the year 2015), are the two {2) treatment plants
located at Pampang and Maccini Sombala.

Such expansion of treatment capacity would be accomplished by upgrading the
treatment system from that of slabﬂlzahon pond (untit the ycar 2005) to aerated
lagoon (by the year 2015).

The flow dnagmms of both thcsc treatment systemis are shown below for llluslratwc
purpose. S

1} Treatment flow diagram-feasibility project (2005)

Inﬂuenl. ""&"“ S -—{ lsP-'"‘ FPHMP “’“& Efffuent

SLiP—¥ Disposal
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2)  Treaiment flow diagram-master plan (2015)

Wfivcnt 82— S - LP [ ALH EP r“rM.P 8 Eifluent

% , : : L S_L > Disposal
S '+ Screen
LP :  Inflow Pump
AL . Aecrated Lagoon
E.P +  Facultative Pond
M.P . Maturation Pond
S.L : Sludge Lagoon

5:i99



7.1

Supplementary Study
Survey of Septic Tanks

The existing domestic on-site system in the study area arc utilized to treat
blackwater only, while the graywatee is discharged to drainage with no treatment.

To treat disposed blackwater in the study area, leaching pit systems are installed at
most of houscholds. It is to be noted that there exists no clear distinction between
leaching pit and scptic tank in Indoncsia. The léaéhing pit system is svitable for
treatment/disposal of blackwaler in this study area, because of;

- Low costs (construction, operation and maintenance)
- Simple operation and maintenance

- Low sludge production

However, the leaching pit syslem may contaminate groundwater in the following

condition;
- High population density area (high ratc of installed of leaching pit systems)

- High groundwater level

~ Therefore, the leaching pit system is not svitable in the central area of Ujung
' Pandang city sitvated on a flal area. For the alternative disposal system in the
- central area, seplic tank system can be proposed from following view points;

"= Low cost of construction and operation/maintenance.

- Simple operation/maintenance

“Fhere ace not enough data about the septic lank in the study area at present, because

of;
- few seplic tanks are available in the study area.

- most septic tanks weee installed just cecently.

Consequently, it is necessary to survey the existing conditions of septic tanks in the

study area, in order o find out;



n

2)
1)

- - Useclul system in unsuitable area of leaching pit system.

- Effective treatiment p}aﬁ% at the small modular system,

JICA Study Team conducted a questionnaire and samplirig survey to cvaluate the
septic tank under existing condition. The survey works and results are shown as

helow.

Contents of Survey

This suevey con‘s'i.fs.ls' of (wo (2) items as below;
_ Technical evaluation of septic lank

- Surveyof commﬁnal septic tank system

Technical evaluation of septic tank consists of the survey as follows;

“a)  Selection of objective septic tank

'b) Ficld survey of existing conditions

©) Function survey ( water quality and quantity)

The survey of communal septic tank system consists of items as follows;

‘a)  Selection of objective area

b) - Field survcﬁr of existing condition

) | Questionnaire survey for users of .communal system

Results of Survey

Technical evaluation of septic tank

a) The objective septic tank

Selection of ‘objedive septic tank is selected based on criteria as below.
- “The seplic ténk is seal ﬁp type.

- utilized to treat for blackwater from individuat residence or community

- Sepfic tank was installed after £ year. |
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Based on above criteria, throe septic tank system are selocted as folio’wihg.
Né.l - Individual septic tank system in Kel. Mangasa, Kec. Tamalate

No.2 - Community scptic tank of Rumah Sus;un in Kel. Lette; Kee, Mariso
No.3 - Community septic tank in Kel. Panﬁambungan, ch..Mar_iso

Location of these septic taitk systems are shown in Fig. 548. _
b) Existing conditions of septic tank systems

According 10 the field survey and qucsuonnalre survey, dcscnpt:on of existing
condition each seplic tank system are shown as follows,

No.I - Individual septic tank system

< seplic tank> _
~ Installation : the year of 1969 _
‘Dimension of septic tank  : 23m(L) x 1.3 m(W) x £.8 m(D)
Partition of septic tank ; 3 parts

Tolal volumeoftank -~ :  2.6m3
System : Septic tank with leaching bed
(The septic lank is show in Fig. 5.49(1))
< User >
Number of user : '8 persons (one family)
House type . L one-storicd house with gérdén!garagc (a
S company housc for its employee) '
Opration/mainicnance :  acarctaker of company
the past records of O/M : No OM (No desludging)
watcr source : PDAM

- No.2 - Community septic tank systen at Rumah Susun
< septic tank>

Installation . : the year of 1993 o
Dimension of septic tank  : 2.6 m(L) x 1.3 m{W) x 1.7 m(D)
Pattition of septic tank ; 2 paris

Total volume of tank ‘ 2.2 m3
System : Septic tank (dischargc to ditch)

(The septic tank i$ shown in Frg. 549(2)
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< User > -

Number of user

House type

Opration/maintcnance
 the past records of O/M

walcr Source

57 persons ( 16 households)

flat house (for low income groups)
unknowa (in principle, Kelrahan office)
No O/M (No destudging)

PDAM '

No.3 - Communily scptic tank system in RW-V, Kel. Pannambungan, Kec.

Mariso

< seplic tank>
Installation
Dimension of scptic tank
Partition of septic tank :
~ Total volure of tank
System :

< User >
Nuniber of user
House type

Oprati(mfmaimendncc
the past records of O/M
water source

January. 1994

2.5 m(L) x 1.6 m(W) x 2.2 m(D)
3 parts
3.9 m3

~ Septic tank (discharge to ditch)

(Theé septic tank is show in Fig. 5.49(3))

59 persons ( 10 households)

onic-storied house (almost house are semi-
permtanent) '

Community of user

~ NoOM(No destudging)
. PDAM and Well

¢) ' Function survey ( water quality and quantity)

‘This survey consists of tow (2) iteras as below.

i)  Measurement of discharged water volumne

The whole discharged water from a septic tank was coltected by a large bucket for

24 hours, and the volume of discharged water was measured for seven (7) days.

i) Analysis of discharged water quality

parameters are as below;

"I‘ﬁe water sample was taken [ori analysis from the all discharged water for 24 hours
“(above mentioned), This is a composite sainple for 24 hours and analysis
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pH, BOD, COD, S8, Fecal Coliforins
iitly  Results of furiction survcy:

Rcsul_ts'of measurement of discharged water volume and analysis of discharged
water quality sucvey are shown in Table 5.47. Based on the results, function of
septic tank is follows;

Efftuent water volume ranges from 10.3 Ied 1o 13.2 ed with an average of
11.9 led in three septic lank systems,

- Efflucot Suspended Solids raﬁgcs from 760 mg/i to 2200 hlgfl with an average -
of 1600 mg/l in threc seplic tank systems.

Efftucnt BOD ranges from 200 mg/l to 280 mg/l with an average of 250 mg/l,

- Effluent Pecal Coliforms ranges' from 1.8 x 105/100ml from‘ 2.6 x 105 /100ml
with an avérage of 2.6 x 105 /{00m].

- BOD removal efficiency ranges from 69 % to 75 % with an average of 73 % in
three (3) septic tank systems. {BOD removal efficiency is shown in Table
5.48)

No.1 - Individuval septic tank system
vange: 51%-86% average : 74 %

No.2 - Community seplic tarik system at Rumah Susun
range: 57T%-71% average : 69 %

No.3 -Community 'scplic tank system Kel. Pannambungan
range: 59%-91% average: 75 %

Survey of communal septic tank system
a)  Selection of objeclive area

Four (4) communal septi¢ tank systems were installed by PLP at RW-A, B, E and
E in Kel. Pannambungan, Kec, Mariso. But, communal system at WR-B of them
is no operation. '

This survey is conducied for three (3) communal systems, and objective communal
systems are shown in Fig. 5.50. '
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b) instmg Condition

The objective arca of lhlS survcy. whnch is at RW V. and RW Vl!l in Kel.
Pannambungan, Kec. ‘Mariso, is a part of slum area in Ujung Pandang, this area is

~ characterized with aspects as foltows;

- Housing condition in the area is one-storied house, no garden and semi-

temporary or temporary housc.

- Lack of infeastructure for living condition as example of road, Drainage
system, wates supply and sanitalion.

Especlally, tack of sanitary facilities is a 51gn1ﬁcant problem. According to the
results of sanitary facilities survey, the condition of sanitary facilities in this

area is as follow;
area sanitary facilities  sanitary facilities NO
_ with teatment  without treatment__sanitary facilities
"RW-V ' 2% 24 % 4%
RW-VIHI 14 % 22% 64 %
Average 28 % 23 % 49 %

(source : Results of survey are shown in Table 5.49. JICA, 1995,)

- Number of communal system uscr

Comrunal system Number of user - Number of houschold

RW-A ' 59 persons 10 households
RW-B ' 16 persons 2 households
) RW - F 23 persons 2 households

Total 98 persons 14 houscholds

. Condition of communal septic tank

Communal system (RW - A) : good cordition No desludging
' o as yet

Comrhunal system RW-B) - : . Fow connected houschold
' ' ' Lack of operation/mainlenance
Discharge pipe is damaged
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Few connected houschold
' Lack of operatioi/maintenance
Discharge pipe is dariaged -

Communal system (RW - AF)

¢) Questionnaire survey for User of communal system

Results of Questionnaire sucvey for User of communal system are shown in Table
5.50. Results of questionnair Survey are summarized as below.

Communal scptic tank (RW - A)
- Uscrs of Communal syslem arc satisfied with sarinity condition,

- Operation / maintenance of communal system are managed by user's
commuiity,

Communal septic tank {RW -E)

- Order problem from communal septic tank was occured

- Condition of efflent discharge is bad ( topographical problem)
- 'The neighbor requést to conneet with communal system,

- The present user are not salisfied, because of the flow of toilet wastewater is
not enough

- Two users cut off connection with communal system by reason of
topographical problem in the past one year '

Communal septic tank (RW - F)
- The same condition as communat septic tank (RW - B)

Conclusion

- Based on the above results of survey, kniowlédge is acquire for septic tank system,

- Punction of septic tank for BOD removal in (he treatment of blackwater is
toughly estimated at about 70 % for BOD removal efffeciency. Effluent BOD
and efflent fecal coliform is BOD. 250 mg/l and 2 x 105 /100m, respectively.

- Ttis necessary to consider based on pollution load density for apphcauon of
scphc tank system'in unsuuable area of leachin g pit system.




7'2

7.2.1

7.2.2

)

- Appiication of septic tank systera for treatment plant at the smalt modular
systera is unknown as yet. Itis necessary to investigate by pilot plant .

. ‘The low income groups in slum area which is lack of snitary facilities, request
to connect with communal sysicr

- Rtis necessary to solve problems for communal, which are shown as below;
i)  tomakeclear of topﬁgraphical condition
i) to make sure of gradicnt'of collection and discharged pipe in design

iii) if pipe position is upper than ground level, protection pipe shall be
constructed. -

Database for On-site Sanitation Facilities
Objective

The objective of (his survey is to conduct a pilat study to cstablish the facility
managemeint system for on-site sanitation facitities. And for this purposé required
dala to construct databese which include type of toilet, type of treatment of toilet
waslewater, and condition of its operation and maintenance, etc. is collected from
all households within the servey arca.

At the same time, the 'objcctiire of this survey includes establishment the
methodology to design a GIS (Geographic Information System) which interlocks
above mentioned database. Coﬁsidc_ring that main componen! of O&M of on-site
facilities is desludging service using vihecles, GIS has a potential to be a strong
supporting tool.

After achieving above mentioned objectives, final goat of this survey is to transfer
the methodology to Dinas Kebersihan, the responsible organization of on-site
sanitation system, for the puspase of strengthening their autonomous development,

Survey Area

‘The suivey area covers foltowing thiee (3) Kelurahans.

Keluahan Barabaraya Selatan, Kecamatan Makassas

Total POPl_llélion : 6,543 persons
Nuimber of household + 738 households
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(3} .

7.2.3

CAma  i154ha

Average income level s low

Kelurahan Mardekaya Selatan, Kecamatan Makassar

Total population : 3,137 persons
Number of houschold 339 houscholds
Arca e 135 ha
Average income fevel : middle

Kelurahan Losari, Kecamatan Ujung Pandang

Total poputation : 3,508 persons
Number of household : 418 households
Arca 2272 ha
Average income level : high

Location of survey area is shown in Fig. 5.51.
Result of the survey

Total number of collcctcd datais 1,511 and its breakdown is 754 from Kelurahan
Barabaraya Sclatan, 338 from Kelurahan Mardekaya Sclatan and 418 from -
Kelurahan Losari. The questionnaire is as follows. '

QL. Address .

Q2. Name

Q3. Family size

- Q4. Type of water supply

" a, house connection
b. public tap
¢. wel water
d. house connection + well - '
e. public tap + well

Q5. Avcrage monthly water charge
a, less than Rp.5,000
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Q6.

Q7.

Q8.

b. Rp.5,000~Rp.10,000
¢. Rp.10,000~Rp.20,000
d. Rp.20,000~Rp.50,000
¢. morc than Rp.50,000

Type of toilet
a. individual toilet with pour flushing

b. individual toilet with westem flushing
¢. MCK
d. no foilet

‘. neighbor's toilet

f. others

Type of on-site facility
a. leaching pit
b. septic tank with leaching

c. septic tank without leaching (effluent directly flow to ditch or canal)

d. directly flow to ditch or canal
e. others

Condition of on-site facilities
a. very good

~ b. little bit smelling

Q.

Q10.

¢. sometimes clogging
d. bad

When did you construct on-site facility?
a. 1993~1995 '

b. 19911993

¢. 1986~199%0

d. 1981~1985

¢. 1971~1930

f, earlier than 1970

How much did it cost to construct?

~ a. less than Rp.100,000

b. Rp.100,000~Rp.250,000
¢. Rp.250,000~Rp.500,000

* d. Rp.500,000~Rg.1,000,000

e. Rp.1,000,000~Rp.2,000,000
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f. Rp.2,000,000~Rp.5,000,000
g. more than Rp.5,000,000

Q11. When did you destudge last tlime?
a. 1994
b. 1993
c. 1992
d. 1991
e. 1990
f. carlicr than 1989

Q12. When did you desludge two times before?
a. 1993~1994
b. 1991~1992
c. 1989~1990
d. 1987~1988
¢. 1984~1986
f. eartier than 1983

Q13. How much did you pay as a desludging fee per time?

a. less than Rp.5,000 G
b. Rp.5,000~Rp.7,500
¢. Rp.7,500~Rp.10,000

d. Rp.10,000~Rp.15,000

¢. Rp.15.000~Rp.25,000

. Rp.25,000~Rp.50,000

g. moic than Rp.50,000

QM. Type of ewnership of the house
a. own house
b. rented house

Q15. Size of the house
a. less than 10 m2
b. 13 ~20 m2
¢. 20 ~50 m2
d. 50 ~100 m?2
¢. 100 ~200 m2
f. more than 200 m2
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Q16. Number of floor
a. 1F
b. 2F
¢. 3R
d. more than 4F

" QI7. Type of house (Surveyor shall decide )
& - A permanent -

b. sémi-permanent

¢. témporary

" Q18. How miuch do you eam per month pes household?

a. less than Rp.50,000
b Rp.50,000~Rp.100,000
¢. Rp.100,000~Rp.200,000

8. Rp.200,000~Rp.500,000

e Rp.500,000~Rp.1,000,000 -

£, Rp.1,000,000~Rp.2,000,000

g. morc than Rp.ZOOOéOO(} -

Q19. How much will you pay for ¢liminating wastewater from y‘our:livihg

environment per month?
a, less than Rp.1,000
b. Rp.1,000~Rp.5,000
¢. Rp.5,000~Rp.10,000
d. Rp.10,000~Rp.20,600
e. Rp.20,000~Rp.30,000
f. Rp.30,000~Rp.50,000
g. more than Rp.50,000
Q20. How much will you pay for improving solid waste collection service per
month?
a. less than Rp. 1,000
b. Rp.1,000~Rp.5,000
& © ¢ Rp.5,000~Rp.10,000
d. Rp.10,000~Rp.20,000
. Rp.20,000~Rp.30,000
f. Rp.30,000~Rp.50,000
g. more than Rp.50,000
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~ The result of collected data are shown below.,

No.PQucstion ' KelLosari. Kel Mardekaya Sel. | Kel. Barabaraya Sel.
. B oib.fe fa e It lg. B [b fe.ofo. Je. I Jg. | Jo. e Ja [e. | Js-

4 [Type of water supply ~ [12]0 |1 {35]6 46 2433[19 )23 [1 0 f9He|7 {58 10

5 JAverage monthly water BO|B3 M |2 1 0 pL|3g|igpP I3 O B3lgoEs N1 o

- |charge : _ 111

6 [Type of tilet 748 |4 11 oWslole T 2] foFi3 e o] o

7 [Typo of on-site facility §i |95 |1 |3 CBIBTEINT IOPHEFEERET

8 [Condition of on-site 412 {1 |3 0 P2ls |li 11 o-B36[6 15 ‘o
facility 7 : _ 1 e _

9 [Construction year 2 (2 [12]5 J1olsalo J13]a Jalig|ig2g|o N3 9 |23)36{12§2 |0

10 [Cnstruction cost CpAIsIB 6 B B o ps3Tid i o342 p 0

11 |iast dosiudging SR E B IspilsTRE TR P 6F BT {2 (&

12 |Vearofdestudgingtwo R [T [1 12 P J6[BE S P B 2B 1B E 2R 150
times before ' . . = E

13 |Desiudging fee pertimedi 12 15 |8 I8 110fs6fi [2 15 |5 Jisz |67 2 2 5 2T 18

14 [Type of ownorstip of  f75[13 [12 0 frafiof7 0 Bo[ig|2 0

15 |[Sizc of house 3 |34[29]34]0 B 1024 ]33]15§9 10 |2 |6-[54]35]3 0

16 [Number of floor S1[44)5 | 0 B2 |1 | (0 B2]4s5]2 |2 0

17 [Typeofhouse  §8 |12 "o 3|7 T 1T 10 kolaa]ss 0

18 [Monthly income per t 3 poj3ojizfizhicit 11513713719 1 B 30421213 0
houschold . ‘ .

19 |[Willingness to pay for §56 140 |4 0 k1[33f6 0 pdls 0
climinating waslewater § |- : K '

20 [Willingness to pay for H3|441i[1 |1 0 50]4614. _ 0 76 )24 0 @
solid waste collection  {° : '

Concem'g GIS, base maps which show all households (scale 1: 1,000) have been
revised by field surveyors Lo delineate existing condition of survey arca. The
extend of revision for each Kelurahan is summarized as follows,.

[Kelurahan »xtend of reviston

uildings Road

~ [Barabaraya Selatan 05% 25%
&ardekaya Selatan 35% 10ne
sari 35% Fwn'c

Revised base map has been digitized completely.
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Table $,1(1) RBuisting Condition of Public Toilets (MCK) According L0 Kelﬁlahan

No.| Kecanatan Kelurahan _ T ~ Baisting condition
Code ' No. of MCK ~ Condition O/M organization
No. Good’ Not good Exist Not exist
1 [MARISO . ' -
~ 121 |Mattoanging 1 ! 1
| 131 |Banto Rannu 1 L} 1
150 |Leue ' 2 1 1 2
160 |Pannambungan 1 . 1 1
: ; Sub Totsl ] 2 3 5
2 [MAMAJANG
211 |Parang 2 2 2
- 222 _{Bonio Birstng 1 ! i ]
" 223 |Labung Baji 1 1 T
231 |Mamajing Dalam 1 % 1
| 232_[Mandda 2 2 2
- 241 _|Sambing Jawa 2 2 2
250 {Maricaya Selatan 2 1 1 2
Sub Total 11 8 3 9 2
3 [MAXASSAR :
312 |Maricaya Baru 3 3 ‘ 3
321 [BareBiraya 15 s 10 15
324 |Bara-Baraya Selatan 6 6 - 6
331 [Maradekaya 4 2 2 4 .
342 *|Barons - 3 2 B 3
352 . {Maccird Parang 1 1 1
353 [Maccini Gusung 1 | : 1
| __Sub Total 13 19 14 28 5
4 |U. PANDANG : _
41} |Bulo Gading §] 1 L
413 |taeiac 1 1 1
421 |Maloke 1 1 1
441 |Pisarg Seletan 2 2 2 .
SubTotl 5 5 $
5 |[walo .
[ 512 [Engen 3 2 } 3
Sub Total 3 2 1 3
6 |BONTOALA _
I | _612_|Bontoala Tea 2 1 i 2
621 |Gaddorg 1 1 1
622 |Bontala Parang 4 3 1 4
! 642 |Bunga Ejaya 2 1 1 2
660 |Baraya 2 2 2
670 |Parang Laysng 2 2 _ 2
Sub Total 13 10 3 13 L
7 jtALl0 :
] 713 [Kelukoang i 1 1
722 |Wala-Walays 2 _ 2 2
731 |Ragoo Kalling 12 9 3 12 .
751 [Keluku Bodoa 9. 6 3 9 :
752 iSuwangga 4 1 3 4
761 [Pasnampu 4 3 1 4
162 [Lembs 4 3 1 4
Sub Total 3 2 13 % 10
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Table 5.1(2) RExisting Condition of Public Toilets (MCK) According to Kelulahan

No.

Kelurahan

Existing condition

Kecamalaa |- _ _
Code No. of MCK Condiion . O/M organization
No. Good Not good Exist Not exist
| 8 JU.TANAH |
812 |Temalabbe 17 11 7
822 [Totake N 2 2 2
830 [Gusung . 3 1 1
-841 [Cambaya 3 "3 3
- 852 |Patiingalloang Baro 3 3 : 3
860 |Barang Lompo 2 2 : 2 .
870 - |Barrang Caddi 1 1 i :
880 |Kodingarceng 3 k) 3
Sub Totel 32 29 3 26 5
9 [PANAKKUKANG
: 912 |Pampang 8 3 5 8
942 IKepruwisi Utara - 3 : 3 3
- Sub Total 11 3 '8 3 -8
10 [TAMALATRE
1011 [Mangass 4 2 2 4
1022 |Karenrung 2 i ] 2
10283 |Banta-Bantecrg 8 2 K -8
1031 Nongaya 2 i 1 2
1033 |Bungays i 1 . 1
1041 |Maccini Sombela 13 13 13 R
1042 |Parang Tambung 3 3 3
B 1051 _|Barorabong i2 12 12
1052 |Tanjung Meedeke 5 5 5
i ' Sub Total 50 39 i 45. 5
11 [BIRINGKANAYA :
K 1111 [Tamalearea 3 3 3
1113 |Tamatsarca Indsh 2 2 2
~ ___SubTotal 5 s s
B Total” 24 145 59 168 36

Source : JICA Swvey in 1994,1995
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Table 5.3 _ Preliminary Evaluation of Collection System -

Const, cost f O/M cost Bazzl::ls of Eas(t)n!i{ss of Reliability 'ché):L;
Ordinary Sewer AN FAN VAN O O : O
F;:aa!l Bore Sewer O O | O O N X O
Shallow Sewer | O -A O %A ' A :O
Small Scale Sewer | O O ) O O O O
Pressured Sewer O A | VAN X A ' O
Vacium Sewer O Al A ><  A O
Interceplor Sewer O © O O O .X

Note : ©—very good: O—good: A—fair: X —bad
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| Trickling Filter

- | Aerated Lagoon

~Table 5.4 - Preliminary Evalvation of Treattnent System

Groundwater
- Pollution

Consl.
€ost

Rase of
| __const,

Ease of

2

space

Required | Efftuent

quality

Leaching Pit - X

O

e}

Scptic Tank .

Scptic Tank with
Leaching Pit

| Septic Tank with
Leaching Field

Septic Tank with Upflow
Filter :

tmhoff Tank

1}* >io0lo|>i0

Anaerobic Filter

UASB

>1 0010|0100

Anaerobic Aerobic
Contact Process

Rotating Biologicat
Contractor

Stabilization Pond

olslislplixipip|lojoiolo

Activated Sludge Process]

Step Aeration

Pure Oxygen Activated
Sludge Process

Contact Stabitization

>ix|x|x|x|olo|>i>]x|>|p ololoiojo|o

Extended Aération

>Ipixlxix|x|oleloloi»0{0j0;0|0|010|0EE

Quxidation Ditch

b

olololole|o|ojo|olojojojolojolo|x 0O

4

f>‘[>_><><><><o

ololxixixixlolels|>ix

ololololo|o|pr|x|ol>r|0j0|0j0j0 X000

i

olojololoiololo|0|0l000

Note : © —very good: O—good: A—fairy X--bad
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Table 5.5 Resultof Watcf Consumption Stir\?cy

5-118

With House Conncction Withotit House Corinéetion |
Sample] User | Tap Water | Well Water Unit Consumption] [Sampte] "User | Pubtic Tap|Well water Unit Consumption
(persons} (1) vd) (lcé) {persons) - (I/d) (VD) (ed)
pin| s 600 120 D22 5 75 1,200 255
D13 8 | 2 150 30 |[ows| s a0 2
pIs| 7 600 500 157 |[os2| s 75 | 400 79
(pis| 6 | 129 50 214 psia| 10 | so | 40 50
DIfG | 3 500 167 o) s | ‘100 20
put| 8 | 1,067 | 133 AR 200 | 40
p23| 1| 1,500 750 205 D4} 9 240 50 32
pus| 10 | 1,067 107 DUs| 9 120 70 21
pa6| 5 | Lo | 750 370 Dil6| 4 120 30
pis| -6 | s00 83 DT}l 5 120 2%
B3R 900 100 poz| 5 | 120 2
DIT] 9 853 95 D3| 6 180 30
| 9 800 600 156 Doa | 1o 500 50
pan | 4 833 150 u6 | |[oos| 3 120 | 0
] o 00 | 200 100 Dol | 8 200 25
DIS| 8 633 19 poir| 8 | 200 25
DI6 | . 5 767 _ 153 Totl | 103 | 2420 | 2,590 49
(psn | 6 | 9e 250 203 |
ps | 1 | 967 400 124
psis | 7 600 86
psfe | 7 | 667 250 131
DarL | 4 533 133
Doz | 7 1,167 167
D | 6 600 100
D6IS | 7 1,200 171
piz] 7 m | 43
ENE 133 67 |
peR| 2. | 433 217
D8 | 2 900 aso |
D&M | s 667 133
D86 | 4 1,933 483
oo 12 | n667 139
 Towl| 211 | 28,953 | 4,050 156



Table 5.6 Present and Future Per Capita Domestic Water Consumption

, Unit : lcd
_ _ Present (1992)1 Year 2005 Year 2015
With [Tollet [ 3 8 14
House Connection [ Others 153 207 216
Total 156 215 7230
Without “Toilet .3 3 3
Housc Conncelion | Others 46 46 46
N I 7 %9 45 35
Source ¢ JICA Study Team '

Table 5.7 Waler Supply for Commercial, In§t_i}utional and Industiial Uses

5-119

_ o : Unit : m¥/d
_ 1191 1992 1993
Commercial Small Scale 2,083 2,882 2,736
Large Scale 790 ~ 897 921
Total 2,873 3,719 3,657
Institutional | Public Social 15333 | 1,743 1,795
' Special Social 105 181 245
Government 1,471 3,000 2,060
_ “Total 2,909 3,933 4,100
Tndustrial Small Scalc 58 85 54
Large Scale 626 712 781
Inside KIMA 300 - 340 300
: Cutsede KIMA . 386 457 - 445
ource : PDAM -




Table 5.8 Present Wastewater Gcncratioﬁ by Kelurahan in 1992 (1/2)

Code

~ Name of Wastewater Generation (m3/d) _ _

Xecamatan No. '{ Blackwaler | Graywater | Commercial| Inistitutional | Industral] Total
MARISO it S 0 51 17 7 384
iz | P14 39 6 . (] I

12l | i3 316] 18 9 0 402

- N i3 278 6 ) 3 307
0 131 i4 291 [ 0 [ 306

132 1] 2% 13 14 4 300

140 26) 335 i 0 2 568

% 25 52 3 R o[ 4 5%

160 1 655 B[ 1z 7 773

Mamajang 21 - 20 41} 9 20 . 0 462
FiY] 13 KLY 13 ) 0 45

13 19 4% 1 7 ] 439

7el 13 289] - 23 17 0 EEE)

778 t4 2H 0 ) 0 328

713 7 142 .13 10 0 7

231 ‘13 269 20 . 4 ol 34

232 i 240 6 0 0 258

a 241 235 316 1 19 0 . 592
242 20 422 i0 [ 3 )

T 741 19 416 0 10 19 465
- 741 0 i i 5 2 4350]
50 20 431 317 16 1) <05}

MAKASSAR £ 1) Z6] 517 15 Fx] 0 581
[ 312 20 414 5% 0 [ {88
KF]] 25 504 2 1§] [0 -3E7

KF1) 24 483 19 [ [ 328
EF3) i9 382 D 3 1] 406]

324 25 504 0 ) 0 529

X 13 270 i3 18 ! 18

331 12 251 13 1 1 300

133 13 254 &0 o] 0 KFY]

A T 23 474 59 20 4 575
LY 235 456 [ £ ] 538

KLl 25 505 i 3 1l 334

- 351 72 447 31 1§ | i3

. 353 25 {9 %) 12 1 338
UTUNG PANDANG FIT) ] 238] 13 . 53] T 4 308
411 11 06| 78 30 0 383

413 5 133] L] ) 0 151

[} iz 38| ¢T3 1 2 k7]

472 it 23] N 38 [ 35

ST 0 260 24 43 k] 339

417 ] 254 97 2 0 350

441 i8 T 482 31 1 7 EET]

443 9 510 | 0 (] AL

A 430 i 483 37 el 3|7 5%
[WAJO 51 2 $82 o 47 6| L
512 18] 5135 51 2 4 645

[ 520 9 249 §i 31 7 KYE)
£37) i6 336 40 12 ¢ 524

[ 531 74 673 35 15 0 798
) 333 17 465 70 7 1 560
311 TN 559 257 8 0 392

. 342 ) DR £ 2 il 51
BONTOALA 611 9 232 13 [} [ P31
611 13 381 12 0 i 507

i €21 i7 L5 78 12 0 E{E)
671 14 380 20 11 i) 425

631 16 [573 43 4 ) - 487

- 1373 B 168 71 I [ 405

” 641 75 5 3 i 0 783

[Z1) 30| [77) [0 2 0 353

[ 631 17 159 35 . 5 3 329
i 632 20 339 % 51 Kl 673
(3] iy 20 4 T 0 536] -

670 13 473 . 2 [ L£5)
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Table 5.8 Present Wastewater Generation by Kelurahan in 1992 (2/2)

Name of Code -~ Wastewater Generation (m3/d)
Kecamatan No. | Blackwater | Graywater { Commercial| Institutional Industrial| Tots!

TAITO o E 1 R L 3H0) 15 2 0 403

_ 13 18 5] 733 T 30

7H ' 34 T [ 16 Ti 341

E31] T [4]) T 0 - I3

EE] 5 331 ¥ JE ] 53]

fiy3 - i1 i ) 7 ] 486

7] 70 3% 0 5 T SR L 1!

743 i7 [T 7] 5 4]

5 KH % - 5 A1 30 [L7)

753 1] [ g T4 ] 515

753 _ 17 140 D) ¥ 3 180

[ 61 o L T B! 3 0 509
6 | ] 330 [} ) 0 376 .

763 3 673 il 0 ) 653

[ 710 i 53 [} 1 g 6

HIUNG TANAH 81t _ of . 183 80 3% .6 208

TRT |- i3 S 10 T8 ) k]

- 8| T 371 ) 14 0 i) 404

822 | . 10 199 Ti 6 [1] 281

230 11 ARl 1B [§] 0 268

BT 5 ST U i 41 B 451

847 i 735 T 2 ™0 761

851 14 7% k] 3 5 V1|

832 ' i3 4 1 3 g i

20 10 1T 9 0 0 730

[~ 370 b 310 3] 0 0 320

350 (DE 15 . 0 K ) 247

[PANAKKURARG . S| ] L 59] 2 [ 814

o2 3ol [X) 9 i i€ 769

13 . 38 863 5 [} Q) 907

31 12 933 3 0 O 558

915 k[ [<X] 3¢ 103 77 535

916 31 TR ¢ i ) 804

[ (31 . 10 €82 107 71 0 894

72 1 i3 EL)] [ 41 D 397

93 FHE 566 0 41 0 636

T3} i EF7] (5 34 0 371

5t 3] T i 1 70| 7il

93} | T2 505 11 3 5 43

943 L] L] 4 0 0 0

931 . 30! (371 3 [0 0 710

9351 30! 34 % 107 12 <38

531 ] 7% 0 1 Fl 816

95 35 795 0 (i) 0 £30

menea e e S Sy

TAMALATE 1011 3 621 176 £ 0 £71

(0] 69 149 9 e 0 1674

—T 1ol TR 387 0 53 i 7o

10 Pl 30 0 0 [ i3

1072 26 331 0 48 [ £19

1083 an T (1) 35 0 843

[ 1088 | E5 &1 [ i) ) 700

s | 0 €10 4 ] i) T4

102 | - g 573 o 5 i) [7]]

1027 3] [Z57] [} 0 [1] 632

1078 1] 364 [1] 18 [5 [£63

(T3] 10: a3 [ R 0 439

1631 ] RS 1% i 0 .09

[ 10332 i Tal 147 16 0 331

1033 a5 LFE 3§ 3 & %1

1048 i 23 ) 479 j 102 . 0 . 0 - 603

[[F) [H] (%) (i Al @ 1010

i 1543 § £ I 654 : 0 3i 37 795

1081 26 55 o] P} [0 739

I — 1 1653 {i[ 37 B — G 78

BIRINGKANAYA 1. . 32 211 S 23] 54 il T B0

11¥] 9 [55) o ) 1] A58

s 35 53] NN D 345 E) 5

na | H 3 1S 76 B 613

i1 i3 ~Ti} 30 4] ol 44

% [EF3) 70 ) IR ) i 71 641

T30 1] ) S | %4 E L

13 | 11 TN o] - 228 O] $14

(T2 T DR 1 [ of 43y

1142 fL RS 13 389, 0] ]

i3 L) D ¢ 1] - 13 10 0 . 4%5

1152 1} 309 16 . [} R 345

Tola} : X 66,438 A T asm 451 11687



Table 5.9 Estimated Wastewaler Gcncratio_n by Kelueahan in 2005 (1/2)

Narie of Code - Wastewater Generation (m3/d) o
Kecamalan No." | Blackwatef | Graywater j Commercial| Institutional | Industrial| - Totat

[MARISO 11 3 3% 143] & o] Lol
112 63 1,502 7 148 ;0 1,735
[Fi 45 1,061 3 246 0 1477
122 3% 503 3l 39 B Y
[ K] 30 653 ié G ol T
132 25 &4 41 5] k) 7%
u 14) 47 1002 k] 0 i 1,145
T 150 (13 1,108 21 ] 3 1,182
. . 160 760 1,381 T3 £ 3 1,566
Mamajang L 39 900 25 0 0 _9&4]
T 21z | 28 45 EL 0 0 708
' 23 37 £843 3 B ) 0 391
Fedl k2] 789 & (21N S0 867
232 30 [$7] .0 . 87 0 )
- 3 is ELT) 33 43 0 . 447
I~ 24 34 TS 83 16 0 S8
» 33 Fl3 651 9 0 ) 698
74 0 1,156 k] 0 1] 1,291
T 741 EY] S00 29 0 2 970
- 243 49 1,014 [ 44 15 1,116
[ 24 ) £16 3 3z pl 941
[ 50 12 G 103 & i) 351
MAKASSAR KIT 79 1,961 40 93 0] 2,776
E]F) 61 1,580 41 i) o] 1,788
370 75 1,441 60 5] 0 2,640/
in 6i 1,318 50 0 0 1,637
REFE) 1 1,39 0 20, o[ 1,382
34 37 1414 0 o 0 i472
331 X 1,056 17 638 if . 13i4
[~ N £ 629 60 55 0 1,083
' 333 40 o1 154 [0 0 1,189
3Hi Ta 1,810 141 82 3 2,130
311 €3 1,548 20 18 1 1,667
351 63 1338 3 6 1 1,631
352 €4 1,588 81 LX) I ] 1793
353 70 1,737 0 17 o] 1855
HUNG PANDANG 411 37 €a5[ 35 231 T2 983
: 312 E) TE 76 156 T 03
n 13 337 10 53 ) 408
I3 F3) 745 5% i i 342
[fi) 30 76T kY] 161 0 991
431 10 76 68 179 2 1,082
FE7) 35 887 261 123 ol 1,306
i 111 12 . 3,063 7] 3 1 1,191
[ imn i85 3,313 3 2 [\ 1,255
o %0 43 1,234 i) 127 1 1,514
WAIo 31 §1 EKIE] 84 155 L 2,393
3il 43 (X3 233 B4 3 1451
311 7 357 28 129 7 937
377 kT3 973 110 47 0 1,108
531 53] 1,357 240 81 0 1,711
531 37 §39 o] 28 1 1,210
L2 50 1271 757 T3 i pXiE)
52 | 3% 590 250 B 3 1,189
EONTOALA 1t 27 (FA N L 2 of = ss:2
[3¥] ¥ 57 i1l (i) of . 954]

621 H 1,065 3 30 [ S5 R
(3] kY] 287 33 45 o 102

3 43 954 17 18 o] - 1,160].
633 k1| 831 "7 5 O] 927
&1l 61 1,491 | 3 0] 1,%3
642 a4l 1,180 0 0] 0 1,719

T 651 49 1,071 L 23 2 1,339
652 78 1.576 148 zi2|” &l 2,30
660 43 1,150 0 26 0] 1,74
§70 43 1.075 97 3 ) 1,716

51

22



Table 5.9 Estimated Wastewater Generation by Kclurahan in 2005 (2/2)

. Name of Code Wastewater Generation (m3/d)

:Kecamatan No. | Blackwater | Graywater |Commercial] Institutional| Industrial| - Totel
TALLO ki1 40 & S 13 N [
[~ ) T3 38| . itk g3 7 i 896

721 70 15% AR T3] R} 1,761

732 . i "9 Kt 0 L 1018

731 T, 1541 [9 61 O] 1578

N X7 38| . E [) N 0 538

1 33 T ) i) i 785

Fiz T o X3} [£3] [ 781

731 1) (3] Z74 ! kY| )

752 - %5 14D A [3] g 1605

T35 1) I L) F] ) RS

741 3] T80 3 18 of 1981

<, 762 63 13mf 0 4] 0] 1487
oF 763 5 17 [ — 3 o] 1316
110 36 159 [i] 6 3] 241

pr—e— — -
UIUNG TANAH EY ] 813 710] Y of . 1254
i . TAd Tl 14 L) G DR L

Fil gz -ss{l TR T3 ) [

12 | k{1 8 3% 37 o

B30 L N ~ 6] "85 TH 543

1) 36 K 358 7] ) 1,250

g4l 11N 476 ] H 34 "0 55

851 : FIl i g & A T3¢

[ 852 | 17 165 3 15 ) 413}
0 il i1 O 3 [0 760/

: 870 . T TR i Lz O] 230
. B ) [} 7% 9 0 0] . 28
[FANAKKUKANG - 911 9 2071 426 164 8T 2758
902 - 55 3137 113 F1E] 5L IEELE

513 [F (FZ5 N %] IR TH T 2068

g1 | - 75 (3 23 ] X 1,776

513 T §i 3,063 68 T 373 75 FA50,

516 |- Fi] 7.388 37 : Fy] R 1138

o 132 2.565 61 421 0 4281

(77} [¥3] z.sgqi : 51 ; 713 0 3167

931 T 708 19 Xt 0 J 083

937 | ; sg} i~ 19 193 0 7437

(2 63 AN i5) 63 O] T 1,188

- 942 4% 1,083 S 30| [3 1367
$13 71 . 15 1§ L 0 07

51 |- 63l . 1A%k 73 3 0 1541

557 0] 1,756 5 37T i3 2528

953 gL 655 LE3 26 ] .79

L G54 Té T - i3 : 7€ o 18
TAMALAIE . | 1011 L 2] &Il 137 0 4,462
1612 341 1551 355 I 0 - 9,061

1013 ) T1a5 k3 L] 0] 2316

1021 R 1,104 : i3 e 0 1209

" 1032 S99 A8 73 51 0 3,157
i1y —Gh . X1 ) AN 0 7.604)

1024 ' “1B1E 37 ¥ 0 2033

1033 10 5545 a7 54 9 1537

1026 3 5T E) _ 2 0 %I

V0% 1 [X) AL % P [} 1377

1028 9 1.9 - Si (L) [1) 2541

1028 45) 0% 9 28 [ 1,145

101 | r] 153] [F1) 0] K 7450

103 13t 1322 ) [¥1] of 3303

_ i 94 (X T30 s 0 P KL

(L] E BN R LE T - £ 0 1808

102 L 35 ) 36 48 1551

] 1043 124 ‘1583 0 : F12 43 1251

- N B F1L) sis . FE) LIL 6 G887
@ id52 27 €N [£3] b 0 TAT

BIRINGKANAYA 13 A | _ -I.mfi  AS4] 7 2.3
—4TjiiZ Kf) 1048 T30 R N 1317

(FEE] 3% (KB 53 118 . 26 74T

1128 LF] ) LET] m[ 0 . 1,984

1122 43 [ 114 v 0 1305

1623 gl 1565 PN LY 26 7879

L) T 1,300 T 303 TR W[ 24582

visz | - & - iy 190 47 ol 2545

—— Yidl [ AT : 3 FEE] [y 7678
1142 § - i 1582 443 1,10} 0 3805

Yisi T 947 363 1% G0

i3] 46] XY T k] O " 7428

Tolal . 8,361 192.344] 19,604 S 187318 451] 231052
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Table 5.10 Estimated Wastewater Generation bythIuraha'n in 2015 (1/2)

Name of

Code

Wastewater Generatién (m3/d)

Kecamatan No. [ Backwater | Graywater | Commerciat] Insiitutional | Industrial| Total
ARO[ il 63 1,004 ({3] 98l 0 1,350/
12 i3 1,747 L 34 ) 2,101

it | 90| 1,393 79 363 0 1,925

102 5] 1,047 28 ] 7 1,200

13 L] 825 €0 0 0 918

132 50 772 56 235 i o561

140 Té 1,171 § 0 1 1,252

T 150 71 A92 28 1§ F] 1,317

160 29 1,981 TN 82 3 2.297

Marmajang DR &8 043 32 of . 0 1,142
- 212 47 KEY] 44 0 0 )]
F1E] 45 310 -4 13 i) 988

7 80 918 73 111 Ol 1,168

25 51 105 ) 131 o T wn

723 37 3l Y] [5) 0| [ZL]

pE]| [Z] 993 103 - 33 D T,i%5

iy 48 744 34 0 o] " 816
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Table 5.10 Estimated Wastewater Generation by Kelurahan in 2015 (2/2)

$-125

Name of Code Wastewater Géneration (m3/d)
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Table 5.11 Result of Pollution Load Survey

Uniy:

Quanitly of | BOD Load | Water Quality }
Category Sample |Wastewater § Generation |  (mgBOD/Y) Description
(Vday) | {g/day) :
Domestic | _Dom1 | 163 #_ |47 |
Dom 2 232 25 108 High Tricome
Dom 3 143 35 244 o
Dom 4 139 33 237
Dom5 | 176 24 136 | Middle Incorne.
Dom 6 125 20 160 |
Dom 7 g 12 316 o
Dom 8 167 .26 155 Low Income
~pom9 | 50 8 160
Average 137 23 168 _
Commercial Coml | 18,648 | 5,544 297 Depariment Store
Com 2 207 9. 44 "Book Store, etc.
Com 3 20,736 4,977 240 Department Store
Average | 13,197 | 3,510 266 .
- Market | Market! | 5000 | 279 558 Traditional Market
| Maket2 | 14,330 1,066 | . 73.7 Supermarket
Average | 9,665 - 668 69 L '
Tustitutinal Inst | 1,500 175 117
| mst2 2,000 319 ‘160
1,750 247 142

Average
Source . Jﬁ §luayTe

5.126

led

&



Table 5.12 Industrial Wastewater Quatity -

Unit Wasiewater Generation® | Water Quality

Calegory (¢/day/million RpJyear) (mgBOD/?)

1. Food, Beverage 230 1,800
2. Texule - - 0.46- 190
3. Wood, Wood Producis 1 0.69 ~140
4. Paper, Paper Products - 069 960
5. Industrial Chemicals ~ 230 760
6. Non-metalic Mineral 6.21 280
7. Tron and Steel Basic 6.21 280

3. Fablicatca Mincral Produols, _ _

Machinery and Equipment - 6.21 280
9. Others 2.30 110

oURCE Ja}aﬂé Se.wcragc Project TICA 1991

*) Unit wastewater gereration is modified based on u:eexsmmg condulon of the Study Area.

Table 5. 13 Present Industiial Sales Amount and Water Quality of Induslnal Wastewaler

Source ; HCA Study Team

sim

Sales Amonnt | Wastowatet | BOD Load Water -
- Category (million Rpfyear) | Generation | Generation | Quality
o . o ~{m3/day) | (kg/day) - | (mgBOD/F)
1. Food, Beverage 195,766 450 8100 | 1,800
2. Texule _ - 3,112 1 0.2 190
3. Wood, Wood Producis Tg1.665 36 7.3 ~140
4. Papcr, Paper Products - 3916 3 2.9 960
3. Indusicial Chenicals 11,493 26 i9.8 760
8. Non-mectatic Mineral 1,594 : 10 2.8 280
7. Tron and Steel Basic 35,233 219 61.3 280
8. Fablicated Mineral __
Products, Machinery and 4,157 26 7.3 280
Equipment :
9. Oithers T390 _ i 0.1 | 110
Total 337,336 S 792 9122 1,152




Table 5.14 Present Pollution Load Generation by Kelurahan in 1992 (1/2)

Narne of Code Pollution Load Generation (kgBOD/d)
Kecanmiatan No. | Blackwater | Graywater | Conmercial| Institutional { Industrial| -~ Totat
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Table 5.14 Present Poliution Load Generation by Kelurahan in 1992 (2/2)

Name of Code Pollutio Load Generation (kgBOD/d)
Kecamatan No. | Blackwater | Graywater | Cominetcial Institutional| Industrial| - Total
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“Table 5.15 Estimated Pollution Load Generation by Kelurahan in 2005 (1/2)

“Potlution Load Generation (kgBODId)

Name of Code
Kecamatan No. | Blackwater | Graywater | Commerclal] Institutional | Industsial| Total
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Table 5.15 Esu:natcd Pollution lﬁad Gencralion by Kclurahan in 2005 (2/2)
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Table 5.16 Estimated Pollution Load Generation by Kelurahan in 2015 (1/2)

Pollution Load Generation (kgBOD/3)

Name of Code
Kecamatan No. :| Blackwater | Graywater | Commercial{ Institutional | Industrial] * Tofal
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Table 5.16 Estimated Pollution Load Generation by Kelurahan in 2015 (2/2)

Nameof = | Code * Pollution Load Generation (kgBODA) - - ‘
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N1FE) T 135 L R 111 T30 2840
[T _ T G 11 I ) o 183 )
L | 1is2 M 1,208 106} 15§ L NEEFIE R
i 0] T 9 £ I - Q) 1,761
S ] BEICHE 331} £ FE NS i 1962
N i SIS T30 Y1) TRl 1 o I8
1152 L IS 10 ] AN | ) B N F 5
" {Total B i 23,100 T T R L ~826] T sr g
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Table 5.17 Spccnﬁc Pollution Load Discharge excl. Housing Estate by Kelurahan in 2005 (1/2)

Aréacof | Populatica | Poliution Load Discharge (kgBOD!day) Spcn.ﬁp?dlutbn

Kecamatan - Codc Area Pc-p.lmion' Housleg | of Housing [Prom Housing 1 Load Discharge

* No | (ha) | 02008 |Ectstéa(hall Estates |  Estates’ | Renwiniag | Totdl (&gBOD/Mayma)

‘(Mariso iit 18 61717 0 [} 0 A9 192 I
: 112 29 itsn ) 0 0 1% 79 983
F1§ 5 I XY 0 0 [ 0 s 68

i72 13 7,138 6 0 0 164 166 97

131 L R 0 0 i2] V2 EX;

BEE N T 3251 0 0 0 13 135 952

140 4 T B.636 0 0 0 188 s FEXN]

150 14 8,721 0 of o s 198 1356,

o 160 |- 26 13,859 0 N 7y IR T ) §264

Mazamajang 2t 14 AT L) 0 o i3 i3 1%l
-9z 10 E¥EH ) 0 [ 1 1i8 1120

213 12{  686i| 0 0 0 144 . 14 1200/

73 T ) 0 0 60 6] 851

2| I8 547]. 0] o 0 129 B 806

723 8 2,51 0 0 L) kL) - 9.26

231 i8 6,130 -0 0 ) 158 55 8.61

z9n [ 5,143 0 0 D 115 (15 .53

241 FE AL of - 0 0 ] 201 4G

24T 1T W 7.8 9 0 0 162 i&2 9.50

L 3 8012 0 7 [ 19 Tisd ' 635

M i 6022 [0 i 0 153 1R 1096

_ 250 27 &) 0 [i] 0 A0 ~m 748

Makassar : it | 1l 11,770 ) 0 0 358 358 N EXE
2 70 9474 0 0 o] k1) B 518

| 19 11,038 - ) 0 0] 333 T3 1265

3727 | a8 3,205 o 0 70 n in IR

3 (Kl 5 o ) D 73 FY] 17.(8

3% 13 8481 ) i) 0 739 239 1835

331 i3 6,331 0 0 E 201 201 1337

332 12| TSI 0 ) i 181 181 15.00

X KB 542 i 0 Q) {7 20 16.09

341 2i] 1097 0 o 0 361 351 1335

343 16} 9,768 {7 0l 0 FX7] Fi7! 1698

351 16 931”0 0 i) 263 265 1394

352 1B %00 0 0 0 P35 298] 1567

353 Y 10415 0 7 i 300, 300 1249

Ujung Pandang 1l 41 1603 [0 7 o 160 160 3.90]
412 78 4,010] 0 0 0 167 67 LXT]

FYE) 16 1,737 0 i) i) €5 851" 413

[FI 17 3916 o [ 1} Wi 18 843

72 | B 40T i) [ 0 161 i8] (X3

43 ). 401 d 0 0 Y]] 174 343

432 |74 4,616 i) 0 0 % PE LXT)

431 21 3,59 0 0 i} 203 0 968

192 [F] 6,352 i ) 0 203 705 17.11

: (L] 30 64535 0 0 0 733 L 349

Wsjo T 51 of- 0 o 176 475 897
35§z 23 3,554 0 0 (i 263 163 T4l

21 | T 2317 T o 0 Y 75 1

[57) 13 G I ) 0 150 150 14763

530 20 7,108 0 0 i 301 301 1507

337 3 4915 i i) ) 28T s 1431

“i 35 6,643 i 0 i 3 3ii R

| i3 18 4,687 0 0 — 0 274 TIU 1248
Bontoala T 81 3 3486 0 0 ) 98 93 T6.34]
612 15|85 Fi) 0 g 166 i A

621 2l e 0 0 0 Fi] 206 931

672 13 %850 0] 0 ) 170 170 1288

631 16 8330 [ 0 0 ENT) 1% 1247

83 | T 5304 0 o] 0 ES I 1293

&1 135 9,900/ ) 0 0 253 253 16.69

[X}] 135 7.831 ) ol 0 206 206 13.72

51 jo] 1,714 0 (1} 0 718 28 4t

651 | 47 12,351 o 0 0 7393 353 835

&0 |0 75636 g 0 0 197 197 1161

€70 | s 7 ) [} @' 28 1388

"|Tallo 71l i 1933 i 0 "ol 168 63 s
|72 10 -6,9% D [ 0] L 15,36

73 BT 400 0 g | o] - E) R R X2
m & 8,80 9 0} i) 164 L T3

73i 33 TTisen ol Tl 0] 163 269 “E50
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Table 5.17 Specific Pollution Load Discharge excl. Housing Estate by Kelurahan in 2005 (2/2)

- T Atéaol | Population | Pollition Load Discharge (kgBODA2y) [Specific Pollution]
Kecamatan Cods | Area | Population | Housing | of Housing From Housing _ Load Discharge
No. (ha) in 200§ |Estates(ha)f Estates Pstates Remaialng | Total (kgBOD/May/ha)

Tallo | 3 T o o) IR A ] 5] 138 1349
. 740 | 05 €5 .. 0 0 of 1y [E} 45
742 78| 1848 o] o 0 3E| T s 49)

3| %0 16,961 0 of o] 44 L2 ) S T )

EEH N 12542 0 o ¢ 72 L 949

753 4 il T 0 [ 0 138 8 1252

761 22| 1 3 G 0| 308 308 1400

762 26 1248 0 ¢ ol 738 238 - 5.18

e Y 10414 0 0 N 198 198 -igde

; B X1 0 "0 0| 135 i3 om
Ujung Tanzh - | 811 19 (5L I 0| 3 A 2 192
- S giz |7 68| . 6285 (3 0 0 198 8 R EE
221 24 4 -0 0 0 103 - 10 [ 430

| 872 3 8083 0 0 ~ 0 3] I8} . 208

830 | 76 01 0 0 0 157 157 Tz

i 720] - 11073 0 0 T 306 306 288

g4z | a1 4,153 T of 0 91 91 . 200

85% 77 EAE] ) [} g8 &8 - 3%

§52 -~ 23} 3,250 6 0 of 4 74| 3721

860 | 7 FALL G 0 0 QT e 598

810 s 21 0 [ 0 40 40 3105

880 3 FXL 0 [} 0 43 45 1495

| Panakikukang 91 188) 17,13 ¢ 0 0 491 451 261
- 912 370] 18308 0 0 [ 457 457 123

51y [ 193], . 45301 78 5500 193 25 L .73

Jid o] . 14353 23 6,900 a0 18 _ 28 R E T

915 | 261 1765 1i0] —_ 16500] . 5 69 &1 045

BT I N ) £,630 | § 85 231

971 | srS| 25418 3|7 11400 k1] 66 763 078

oFT] 6| UM 70 13,000 48| 41 318 0.0

9% 655 200 6 - 1,300 a2 §% 4% 070

932 21 5983 4500 1671 - 61 23 0

941 | 79 1248 0 o ] W7 3 X

942 70 7284 of . 0 0 245 246] 3152

o4y 19 4016 K 1,750 6t 23 (] 1.93]

L] 153 . 14 0 0 0 75i 281 _is

952 vyl L L 8,300 o 92 qisf 0.65

; 953 i25] T 14138 33 7,000 2 71 0.58]
| 5% 183 14587 £ | N s Wil 038 -
[ Tamalate 1013 8| - 587 e 19200 668 (1} R B 1.57] -
: iz | 418 7. 61,5 e - 19200 668 E7E R 233
~10i3 ] 14,452 40 10,000 ME[ 34 352 063

021 H| - 8sHd 14 4,200 148 L] 97 257

{77 135 1780 76| 12920 450] 9p. - 4% - 0.3

1023 (D A L R 40 Fx) IR EE) 078

024 | 61] 1418 40, 3400 in T T 193]

1028 8% 13,870 3i 5,300 24 58 LYl 265

1026 | 10513 21} 6,300 230] 0 0 0.00

1037 (2 IR 2% 7,800 248 (] 248 0.00

1028 78 17,8% 38 7,200 251 164 414 350

109 73 §28 pi] 8600 186 0 it 000

1031 65 15080 g 1,800 _ 8 376 438 X

| 1032 82f . e208] 5| 15600 7543 63 612 T

{1033 37| 169 o~ © o 171 ) 10.38

1041 | 286] 9,026 ) o o T i 347 (BT

1042 162] - 26,163] B 13,500 170 208 615 R

4 [ 1M 2w ] R 355 1) 5 238

1081 |- 64| 43,708 i o ) “1103] - 1,103 K

. [ 1082 3l 4930 ol - O _ o] . w01 W7 0.87
Biringkansya | b1t] §eif T ARI86) 4] T 4800 v IS L2 0.45]
: i | 2 12,123 L] R 244 i8] 61 o

1 | sh 1254 56" 8400 g 6] 418l 0.z

I i 1231 B &0 2% i3] 39 038

1172 [ 1001} i8 3,600 1% 91 245 0.12

1128 g 2158 0|7 6000 FR % 508 0.38

1131 53] 15138 14 350 1 10 1 047

S TEr N I 1853 W) 4200 146]° 265 411 040

4l | 8% 24,68 7T 20 &000] 200 | . 4 ' 07

1142 I A N o] 0] 6%l &% 0.3

ii%i | 69 16,57 T of ) 3] 2 043

_ 1152 | i,085] 169 o T 0 0 211 7| 025
Total Slnsm 1,520,000 1,030 303,000] ' 10483 29,707 40,193 183
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Table 5.18 Deviation from Mean of Each Data (1/2)

| 512

. Populaiotn | Deviation]] Public |Deviation) Distance | Deviation Aveérage Deviation
Code| Density from {[LandUse| from [ from | from || Income Level from
(persons/ha) | Mean (%) Mean [|WTP(m)| Mean p 1,000/month) . Mean
[ 111 373 007 49%| 1501 2,890 0.12) 166 - -021
112 - 409 olof . 36%| omjl 2010 0.47) 230 0.39
121 240 0068 - 51%| 158 600 141 .65 -1,15
122 396 0.04 18%| 027 1,150 1.04 140 -045|
131 392 002 5% 103 600 1.41 125 0,59
132 315 006) 36% 0760 . 1,000 1.4 125|059
140 617 LO7] 1%l -127] 1100|107 210 021
150 623 LG 4% 107 1,330] 092 2200 030
160 534 0.6% 9% 022 1,840 0.58 230 039
211 508 056 5% -1.03 1,790 0.62 118 20.66
212 510 057 1% 069 - 2,190 0.35 195 0.07
213 ss6| o9 5% -103] 1,49 0.82 150 -0.36
221 346 009 39% 050 - 2980  -0.18] 190 0,02
222 342 021 36% 075 2,580 0.09j 195 0.07
223 344 020]  49% 146 2,180 - 036 325 18
231 341 o2t 2% 007 2,620 0.06] 126 0.58
232] 429 . 0.20 5% - -1.03 3,180 -031]f 200 0.1
241 327] . -028]  18%| -028) 2,560 0.10 “10] 013
U2 - 419 015l - 5% -101ff - 1,670 0.701 130 -0.54
243 258 060  9%|  -078] 1,770 0.63 125 -0.59
244 494 os5af 11wl 0700 2510 0.14 105 -0.78
250 285 047 29% 033 - 3,590 -0.58 189 0.01]
311 436 023  21% 022 4420  -L13 238 047
312 474 041 %l 012  53% -1.78 160 0.26
321 581 osol  32% 049 3,880 0.17 108} - -0.75
122 614 1.0 10%| 074 3530 -0.54 41 -1,38]
323 604 101 10%| 074l 3450]  -049 46 -1.33
KV%) 652]  1.23 0%|  -131 4,190 _ -098 73 -1.08
331 an 0.16]  39% 0.8%) 4,630 -1.27 106 0.77
2] 465 036  45% 1251 4,370 N0 181 -0.07
| 333 457 033  36% 075 4,940 148 150] - -0.36
341 407 009  35% 0.69 4,200 -0.99) 230 0.39
342 579 0.89  19% 021 3,650 -0.62 194 0.06
351 492 0.49] 3% -Li6) 3,370 043 140 -0.45
352 500 053  34% 0.63 3,000 0.19 60 -1.20
353 4% 0.2 13%] 058 2970 0.17 142 -0.43
411 88| 139 39% 091l 4840 -141 450 2,46
412 143 M el 078 5710 -1.99 - 470] 264
[ 421 230 07 3% 0580 5610 -1.92] 380 | 1.80
422 175 0991 49%| 46 5930 2.14] 380 1.80
431 125 12 4%l 108 5870 -2.10 S 200] 096
432 108 130 31% 0.1_:1 5,180 -1.64 290] 096
441 . 265 -0.57, 12% -0.61 5,050 -1.5% 295 100
42 529 066 - 2%  -121f 4,680 -1.314. 205 100
| 450 216 030 31%] 078 429 -1.05 350 1.52} -
511 130 1200 - % 273 5,340 374 s41] a3l
243 067  51% 1900 5340 174 7 300] 165
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Table 5.18 Devnatlon from Mean of Fach Data (2/2)

o ]

Populalotn | Deviation|| Public | Déviation Distance | Deviation Average Deviation
Code Density from [|Land Usc} f{rom fron from |} Incomelevel | from
_ (personsfha} Mean (%) 'Mc-ém WTP(m)| Mean WRp.1,000/month) Mcan
521 1330 -118 0% 26 272000 034l 405] 203
522 “369 008 9% 14s) 1,710 067 380  1.80
531 T3S 005 56% 184 L0 1.06} 2851 091
532 T38| o2l 3%| b7l 1370 0.50 40 -139
541 S 190] . 092  69% 12.'.62 1,780 062 0 310 i.14
542 259] -0 5% 125 2,580 0.09) 220 0.30]
611 81 0, 18% =(}27[ 4220 -1.001 265 072
_612] 490 048]  30%| 039 4710] - -1334 260 0.67
621 21f 031 5% o.11| 4,000 092 3ol - 114
622 421 0.1 ‘ - 33% 056 4,780 -1.37 300] - 105
631 408 0.1 29% 0361 3.700] . -0.65 t64 022
632 460] 034l 11%| 036 3450 -0.49 180 -0.07
| 641 660 1.27 3% -Lle 820 12 100 0.82
| 642 522 0.63 0% -008 1,280 0.95 0] -iil
651 189 0.01 2% 009 290 014 300 1.05
652 265 057 39% 090 3420 047 301 1.06
660 449 0.29 10% -0.74’ 4,360 -1.09] 260] 067
| 670 476 041 3% 002 970 Lig] 110 -0.73
711 723] 156 2% 0.50] 2,630 0.02 230 039
712 694 143 38% 085 2,440 0.18 28 -0.94
721 403 007 2% -0.14] 1,010 1.13 771 104
[ 122 1470 5ol ox| 131 1,890 0.55] 70| -L1}
nB 359 013 11%]  -0.70) 0 181 i15 -0.68
[ 7132 720 1550 . 5% -1.03 810 1.27 50 -1.29
[ 741 217 079 5% 101 2470 0.16 170] 017
| 742 199 -0.88 24% 0.05] 1,630 0.7 s0| - -129
| 751 188 093 2%| - -008] 1,840 0.58] - 9 102
752 - 462 0.35) 2% -003] 2,000 0.48 117 -067
| 753 655 1,25 1% -126] 1,19 101 250 0358
761 M3 166 7% 092} 2,500 0.14] 70 -Li1
| 762 480 043l 1% 067 2,580 0.09) 200 0.11]
763 885 2.3 1%|  -1.26] 1,380 0.8% 184 0.4
811 62 151 13% 40.58 1,680 069" 224 -0.34
I 137 2% 049 1,380 0.8 125 0.59
821 196]| - -0389 1% -0.91 1,180 1. 270 0.77
822 69| . 148l  10%| -0 870 123 125 -0.59
830 9] -1.37| 6% 095 930] 1.1 180|  -007
841 ) -1.37 16%)  -043 1,170 1,03 163 -0.23|
| 842 135 -1.17 10%]  -076] 2470 0.16 100 -0.82]
851 155 +1,08 2%|  -1.19 520] 146 so|  -1.28
82| 141 115 5%l -1.01 530 145 24 -1.54]
| 941 158 -107 4% 053 1,800 0. 63 - 146 0.39
942 133 -1.18 7% 092l 1,550] - | 150 036
4| 211 -0.82 5%  -1.04] 2300 37 -141
13| 232 032  19%| 0224 - 2,960 -01 219| 0.29
1033 459 e3d|  10%| 077l 1,920 0.53 80 -1.01
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’f‘ablc 519  Classification of Each Data

"Popufation | Public Land | Distance from - | Averagé Income Level

$COre Density Usec Ratio (%) WTP (m) (Rp/month/hh)

- {pcrsons/ha) : . _

| O~160 0~ 6 - 4,250~ 0~ 85,000 :
2 160~250 |  6~13 _3,600~4.250 |- 85,000~120,000 | . -
3 250~340 | 13~20 3.100~3,600 |~ 120,000~170,

4 0~430 ] 2026 2,400~3,100 | 170,000~205,000
ST B0RI0 | 2638 1,800~2, ~205,000~230,000

6 520~590 _33~40 1,200~1,800 | 250,000~290,000

7 390~680 4045 ~800~1,200 T "290,000~330,000

8 - 680~790 _45~55 400~ “300 -330,000~400,000

9 1 790-870 _ 55~60 ~ P~ 400 ~400,000~440,000

10 870~ - 60-- 440,000~ '
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Tablc 5.20 Specific Poltuuon Load Discharge excl.

Housing Hstate by Kclurahan in 2013 (1!2)

“Arcaof Po;ulauon PoltuuonboadD:scha:ge (kgBOD.'dsy) Spsnﬁc Pollution

- Kc«':amatan Code | Area- Pow!auon Housing | of Housiog from Yicusing] Load Discharge
No. | tha) | [is2015- |Estates g Esiates - Estités - § Remaining Total (kgBODfda)nsa) :

Marlso 1 18 7029 0] of 0 20 28 R8s

112 29 13302 G 0 0 i i A

121 359148 ¢ [ I 307 307] 316

@ity s 1 ol o] | R s 199 10.80)

O | u %22 I o] {49 149 1068

i 14 2401 0 0 0 160} 160 tid1

140 14 81N 0 0 - 0 155 15 1434

10 ] .14 8347 0 0 0 213 213 1523

| 50 %6 13378 o} 0 0 377 3 1449

Mamajang 2T 2] ) 9 18 2| 1312

2z 10 5119 0 0 o RS ~13.45]

1L 12 S K Y 136 1% 1298

21 18 é.421 0 0 0] 191 15 10.62

m 16 3683 0 .0 o] 1%} 154 0.65

213 8 2876 0 [ N ) 5] 1119

23 18 ~ 8350 0 0 0 198 s 10.95]

% iz 5,205 0] 0 i 131 31| 1054

(231 28 T 9377 of [} Y 243 243 265

242 17 7272 0 0 o 188} 1%6 1098

243, 3l 8272 o 0 0 25 18 iH

4 14 _ 7,023 0 [ 0 176 176 1240

250 27 1,845 0 0 0 28] 238 “8.81]

[Makassar 3t 21 11,945 0 i) [} 357 7 R T

312 20 9sM 9] 0 3 133 3y 1655

E¥]] 19 11,55 0 0 "0 186 386 2030

3n 15 9,373 6 0 ) i a0t 20.18

IO O N 2 0 0 R 248 248 19.0%

A 13 8,459 Y [ "0 59 C259 19.92;

333 15 6,661 0 0 0 P33] 23 15.54

i 3 5.688] 0 0 o 205/ 708 17407

333 3 6,405 [ 0 0 "2 246 1591

[~ 341 _21 11442] . 0 0 0 414 414 15.33]

92 16 9,880 0 0 (1 1T I 982

351 19 9,832 i i 0 304 At 1598

352 9 5,807 0 0 0 3139 339 17182

- 353 1] 10,560 0 0 0 333 333 13,88

Ujeng Pandang 311 | 4l 4,468 of o of 22 Ziz 5.16]

412 28 3,121 0 — 0 0 189 3] 675]

403 16 1,724 a 0 0 7 T 445

4] 17 3,839 0 0 0 150 150 £.80

n 23 4,471 ) 0 0 193 153 s3]

431 32 5950 [ 0 o 261 1] - 814

432 43 6,566 0 0 0 9 35 785

411 21 3,758 o[ 0 0 n i1 10.56

442 12 3,52 Q 0 [} (¥ 174 1447

3 450 30 5439 ) 0 0 278 278 §25

(Wajo 311 ] 6,510 0 0 9 313 533 11024

5Z | N 5,000 0 0 (i Ty 7 11.81

520 22 2,867 [0 4 0 1% 1% 5.05

572 i3 4,095 [ 0 183] 183 14.06

531 20 5,118 0 0 [ Wi 291 1483

E5]) 15 4241 0 .0 0 218 218 1454

[ 391 35 6135 0 0 0 350 450 1286

. ELH 18 3,107 0 ) 0 -7 ] S X 1150

Bontoala 811 [} 3468 0 ¥ )| 107 107 17.84

iz Ti $Wil of 0 [} [5.2) L] 1676

T 1.5 [} [ o 2| 10 1045

672, 14 5595 0 o 0] 190 120 13.56

631 15 654 Y R 0 222 iz LEE ]

632 17 8,520 [ 0 0 172 172, 143

6l 13 79,693 [ 0 277 3] st

il 15 7,849 0 0 0 128 ) 1520

| 631 20 7,786 0 0 of 53 253 1268

651 4] T 12481 ) 0] 0 FEX) 2L 943

(2] 17 7,691 0 0 7o 29] w9 1186

: 570 i3 C115% 0 0 i ) TR 1548

- Miatlo T 1 7,958 Q) 0 (i 156 1% 1784

712 0] 651 ol - 0 Y Y L 1794

5715 S R R 0 0 0 360|380 1028

20 ) I ) I 0 0 161 isi 2617

o T N L of o 0 38 318 116




Table 5.20 Specific Pollution Load Discharge excl. Housing Bstale by Kelurahan in 2015 (2/2)

Arcaof | Population § Pollutionload stc%wge (kgBOD!dzy) Specific Pollution
Kecamalan Code | Area | Population’| Hotsing | of Houslog [From Hovsisg] Load Discharge
, No. | ta) | n2015  |Bstates (ha  Estates fistates - | Remaining | Tt |(keBODHayta)
Tallo 732 10 88 6 . GC 0 1) -13.68
Hi 30 T84Tl 0 B 0 i LE]] 501
| 742 (AL of o o ) §40
AT ) TR T 0 ) 0 582 & 825
751 | il 0 0 0 309 309 1102
733 11 1.5 6 0 0 154 EZ] 14.00
761 7} 16,367 0 3 0 1R 1559
[ 762 28| 2331 (4 0 o ¥ 67 1027
763 12 16,611 0 0 [ T A 1T 828
. _ 7i0 sl 418 0 0 0 306 306 1.7
Ujong Tenah | 81| 119 13,592 0 e o a0 K10 . 343 &
812 _68] . 1033 0 -0 0 2R m 43
821 24 3.069 0 0 0 (FE) N ¥ 1| 501
822 8 10,763 0 i D ETE) L D~
830 78 12,542 L 4 0 [ 21 383
B4l 120 - 20415 4 o o 553 33| 4]
842 T 0 -0 [0 i3 138 . 448
851 bij 454 0] o . 0 112 1 i3
[~ 8%2. pi} 3451 o 0 0 & i 3%
860 i 1531 G 0 0] 3| 33 48
§70 TR m G 4 o 33 n . 4n
880 3| A 1 [0 0 36 3§ 1153
Panakkvkang - 911 162 28393 0 Dl [} 860 860] 457
92 370 3965 59] 24900 905 80| - uB4 028
913 )i 19,128 38 83550 319 168 in A
514 70 13,742 N 5175 188 it 306 23]
_gi3 261 31,128 110 24,750 £58 67 1,163 177
516 0| 13901 4 ;s 335 72 W 0.7
921 525 465% 18 38,388 1393 78 1,459 020
922 638 55900 142 31,964 1,166 &4 i,224] 013
931 23] LA I (7 22847 29 338 1,87 ol
932 [ 21 23440 §7 8oz 5 38 583 019
i1 7 12,312 ) 0] 0 32 D 484
o4z 70 8233 0 | 0 BEES] 358 3
943 19 3471 7 1,575 57 2 =) IR ¥
951 53] T139%) @ [ 0 3i0 310 2.03)
= 42,961 | i 512 £ 7] RS FX
533 1235 A5 45 0,125 L I (] n 1.30
555 | 18 AL I ) 378 2 K- 178
Tamalale ioil 143 X7 LT - 1 9%l T TR 1088 309
N I 73338 (K} ETI7 L 1) R 1,977 2%
1013 54 160800 T8 12,580 457 EX] L _ .05
iR TH 9,662 20 4,538 U863 T 52 647
022 ] 19,754 66] - 14,850 339 69 cog| 116}
1033 ] 19,817 EE 15,800 Kl 0 534 000
1024 61 15,769 ] 16,160 34 51 4% 3.63
1025 89 7215 k]| 6575 753 W TE T 552
1035 2 11672 2i 1515 i1 0 3 .00]
1027 26 12,603) 6 350 142 L 0.00
1028 (i3 19,819 81| Ti3gm| L7 I 519 0.76
1079 22 5,159 7 3,309 iR ) 232 000
1031 | 85| 18439 10 2,301 & ELL] 328 LXE]
10327778z 74,303 & 12,300 [ 0 75 0
_ioy3 F1] 18843 (4 of [ ) R 1 1273
1 | 26| 1023 F11 T4 [¥7] 3% L7l I L3
10602 | a8 s 7 %] ~ 3 30i ET¥] 178
1613 13 PRI 30 7503 — N 408 &0 192
1681 &M 51,358 170 332% 13| 63 1,381 033 %
o o LT R 5308 38 8,550 - 310 N 11 X [
Biringkenaya i 483 é1,045 106 31,500 AL 78 123 oal
[ine | e 3,33 6i 183N T 663 38 A 077
13 21| TG 0 L 412 310 —n 048
I | ST 1883 33 7433 P R 668] 0.81
122 | 73 3 18] 46356 147 §65 613 . 06|
ELEAH 1L R ] ) 1,705 (k3 I X X7
1 |68 . sides 631 21,606 763 22 A ) Y
(TEF N R XS 3] IEETAT) DR ) 155 1,505 C63
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Teble523 - Estimation of Construction Cost (Lift Pump)

5. 143

o | "1 conistruction
Sewsrage Dovelopmeaal area P}’::'Lp wcapﬁﬁa:l)!y Cosls -
T { million Rp.)
Northérn zona 19.08 1,275
Alternative - 1 - Conlral zone 36.72 1,932
19.68 - 1,301
Southarn 2009 43.44 2,159
E£-southern zone : 7254 . | 2998
Tolal 19146 9,671
Northem zone ; 19.08 1,275
. Contral zone 36,72 1,939
Alternative - 2 - 18.68 1,301
E-southem zong 72,54 2,998
" Tolal 148.02 7,512
Northem zons 19.08 1,275
Alteriative - 3 Central zone 36.72 1,039
. 19.68 4,301
Tolal 75.48 4515
Tablo 5.24 Estimation of Construction Cost (Treatment Plant) -
' - Conslruction
- Design flow Y W,
Allernatives Severage 2on? (cu.nvday) Cosk{:;l!uon
Alternative- 4 Parripang T.P. 262,000 43,116 |
total 262,000 43118
. . Pampang T.P. 143,300 25,607
Ahernative- 2 | Maccini Sombala 1P, 118,700 22,888
totat 262,000 49,493
Pampang 1.8, : 143&__00 25,507
Alternative-3 | Maccini Sombala T.P. 41,000 9,777
Bagun Sari 1.P. 77,700 16.306
- total : 262,000 £2690 |
Tabls 5.25 Gos) Estimation {summaty)
Construction Costs ( blillon Rp.) - OM Cost
Altornatves | goligction Sewer Lapurnp | Treatmentptant | total (biition Rp.fyear)
Alternative - § 6115 97 4.1 664.3 133
Altemnative - 2 6120 75 495 669.0 134
Allernatie - 3 610.4 45 52,7 667.6 134




Table 526 Proposed Public Toitets (MCK) According (0 Kelurahan

No} Kecamalan Keloshan 1 No. of Proposed
8 e MCK
1 |MARISO . ]
“ | 121 {Mattoanging 1
131  {Barto Raanu i
Sob Tota? _ | 2
2 [MAMAJANGY - : '
- 21 {Parang i
21 [Mimajarig Loar i
212 |Bonto Birseng ) b
241 |Sambung Jawa s
243, | Tamparen Keke 3
- SubTotd 11
3 |MAKASSAR -
" 312 {Mericaya Baru 1
] 323 {Bara-Baraya Timur B 2
331 IMaradekiya 1
332 |Maradehaye Utara 2
342 |Bsond ' 1
352 - IMactini Parang 2
353 |Maccini Gusung 1.
Sub Tots] ' 10
¢ [U.PANDANG]
Sub Total 0
3 IWAIQ .
| s12 |enden 1 .
_ SubToul - v &
6 |BONTOALA .
| &1 |rayang 3
. Sub Toual 3
7 [TALLO )
721 {Reppo Jawa -3 |
31 [Reppo Kalling 12
741 |Tello 4§ .
742 {Buloa 2
- 761  Pannampn 4 _
762 Hembo 9
- $ub Total 34
8 JU, TANAI
811 [Ujung Terah 2
822 Totske 1
SubTotal Iy By
9 |[PANAKKUKANG
{ 913 [Sioilala 2 _
SubTotal 2 | - : &
10[ramatATe | ' -
N Sub Total 0
11 1BIRINGKANAYA
Sub Total ' 0
Total 66

Source ; JICA Survey in 1994,1995

5144



16L00%

1768' 1152°L 8562 S08 02 689°/5 29% 1wl
vig 5S4 168 SEV 2999 ovS'9 _ |2k Buelegedl Dueelen TLZ
viv o2 9961 eLL 6RE'El vee bl BEH uebunquizuuRy 0oL
2182 CEL 2Ll 98s L2L'8 882'8 i 5 oue 0S4
AT £3l {sPLl 89S 9898 189'e A osuUen ovl _
08l . 16 . 2 - 1908 ZB6YS . {965V vl NUVEY Oleg EL weshs
e . 166 _ L 102 SE1'L PEYY gl Guedng Duncuey osuBH -1 ofeiomes
ECEEE Iy Zirl 0P 182'8 9667 | SE Duituronen 12k | wapneg
vov 28t 1GeL b 209 2i8'Lt . .|osgse 62 - OUBW 2
S13'S 16L'2 028662 ... . 12556 823'08L 651204 Erd 'L
£25 £6L veei 95 1929, isir9 Lt eAeseg 099
0Le =N AR 5.9 SV el 0149 Ly BO0WOT LebunuwiL i 259
607, SL} 6eSt 025 9.L'L BOL'S [F neg e, CAee
~Ig9E il 126 150y 918's 2857 2L bueieg o0 | 259
/S5 FEI 28y 0£5'9 1462 oi nueg olem ]
2 9Ll €20t isey {0685 SeLy vi bueieg eimuog;  ejeowog Z23
29¢ 68 - - ezt B 202 2.9G - o . buoppen AT
22 12t C o 4986 . v 1L0P B8BTS APLEY it - BNt jeoog o NPT
082 ol {288 Y62 98Y S 068 ) ZIeonog LLg -
E2T 18it S 042 1282 92 3 rueg nABIGN _ Zvs
e IEA BEST ) 65'S . 958'S I yepus oflem 215 WeISAS
19EL [ £652 096 689 - 1ii9'9 £s Buenunyed - LS olelomes
{22 T £ Y 9.5 597’9 ~1E6L'S 108 eiei, buesig T | osv. 1eqed
Y5 . 1692 . 1866 SO 1010 £15¢ 18 dujpes oingl Suepued Sunfn 1 2Ly :
€2E 429t €86 BLE £09'C £28°¢ i ~_neg - b
1602 oG+ iS58 585 SLr0t 2i5's ve | DUNSND SR S
1961 95 “11e8 V85 Wwe'6 19298 - 164 WUSORN - 158
698 viL L9981 286 . 282°6 oLv'e 91 - Buoregl  Jesseden :SYe
oLy TvgL IR S 226°0L G608 2 [5bueg bueuey e
fgsi'L 29 S{gLos o iegse §.8'22 AN £l . BleL SRR .
B 1i8 {86 482 £50'9 0i0°¢ sz ofEiol] yeuel Sumn %28 _
652 5L oLet 085 6L6Y 592 St - UELUOUNeN ‘ 755 WelsAg
9/g R Lilt 864 80L°L Y A eny vebuowliew ofem = ofeiemes
T oyl g04b . - 1%2S G6LY - S8L's ct nOWen 228 O LBMON
5002 ouRsix3 5002 -bugsns G002 SIEEE] {ew) 1) B ) - WeISAS
. (Aep/qogd bW (Aepaun) {uosueg; ealy Baly OATRISIIIDY - ebeiamog
UOHBISUOD PEOT UOUNIO | UOUBIOUOD) JOTEMOISEM uoieindod peaeg AT
eoly eoiAIeg ebrIemMeS O uoieuLopl UBiseq Jseg  £2°S SiqRL
@ @ e

5.145



Tablo 528  Length of Sewer Line by Diamotor and by Earth Covering Depth

( Northorn Sewerage Systom )
| Diamoter |_ Earth Covering Depth
“{mm ) 0-2m 2-4m 4.-6m 8-8m tolal
350 398 398
400 - 392 - 392
450 : : 212 : 212)
500 _Bse|_ ; 596] &
~ 600 T - 289] N 289
{00 270 ) L) . 809
L 1000 ' : ‘ ' 0
1100 - ~ 0
1200 N : 0
|___Total 328 1759 539 0 2696
(Conlral Sewarege System )
Diameter - - ____Earth Covering Dapth :
{mm ) 0-2m _ 2-4m 4-6m 6-8m Cfolal
350 - 75Q 2850} - : j 3600
400 - ' 900 . ~ . 900
500 . 7605 - 180 -~ o40] ' .
600 LR 1400 - 147¢Q
700 ' L ¢
880 420 . 420
900 — 210 - 810
1000 - ' C 340 - 340
1100 2090 500 . 240) _260] 3090
1200 ' : . 0
Total 2840 5380] 3390 ) )
{ Southarn Sewerage System )
Diameler __Earh Covering Depth
| {mm) 0-2m 2-4m 4-8m 6-8m total
3% 840 1420 , 2260
400 500 | 500
450 630] L ; 630
£00 - 410 3%0 | 800
600 200 500 ' L 700
700 ' o o}
800 ' ' 690 : 690
900 - ’ 0
1000 ' . -0
1100 - ol
1200 o ' 0
_Total . B840 3160 1580 -0} 5580
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Table 520 Design of Treatment Plant - Lembo

' ' Deslgn Flow 5,500 cunvday
Bastc Deslgn Condition Poliution Load Generation 1,133 Kg-BOD/day
. - Served Population 23,000 _petson
< Faxuitative Pord>
: ' Design infiow BOD “210 gt
Required Surface Area Dee.lgn Eftiyent 80D 30 moh
by Effivent BOD Dssign Depth 15 m |
: [Dosign Temparature 25 ¢,
£ quylred Surface Area . 22,729 sqm
< Required Surlans Aroa Design BOD Loading . 380 kgidayha
"~ by BOD Loading Required Surlace Afea 29,816 sam:
: widih 0 m.
: tength 220 m
" Size of Pond depth . 15 m
Proposod Fadtifes nurbar of ponda 1 pond
. ~ Joumberof sets | 2 sets
Actual Surface Area 23,738 squm.
Actual Voluma - 43,107 cum
Detention Time 18 day
< Matration Pond > - : ' .
: S Numbet of Fecal Coliform in Inflow. 40.0E46 /100!
" Pesign Gondition - Required Number of Focal Cofiform 2.0E+3 /100 m}
' i_in Effuent .
Oeslgn Dopth 16 m
Flrst Ordor Rate Constant 62
B for Coliform Reducton
width 2% m
Proposed Facilifes : lenigth 82 m
% {Matucation Pond -1} Size of Pond dopth 15 m
nurrbes of £6ts 2 sets
Actual Surface Area 3,983 fq.m
Actual Volume 8,076 cum |
Dalention Time 1.1 day
, [wiclih 29 m
Proposed Favilides . flength 82 m
{Maturation Pond -2) Sizo of Pond dapth 158 m
numbar of sots 2 sots
Actual Sudace Area 3983 sqm .
Acthual Volume 6975 cum
S Detenticn Tima 1.1 day
width 29 m
Proposed Fadilifss iength _&m ]
{Matwation Pord -3) Size of Pond depth 1.6 m
rmber of $618 2 sols
Actual Suifacs Area 3,093 sqm
Actoal Volume 5075 cum |
. [Detention Tima 1.1 day
Cosdormation Actud Numbef of Fecal Cohform 1,605 /100t
' in Etlusnt :
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Toble 6.30 - Dasign of Treatment Plant - Pampang

_ ‘ - Degign Flow 28,500 co.mvday
Baslc Design Condition Potiution Load Gearatation 6.815 kg-8CD/day
: Sarvesd Popifetion 130,500 porson '
< Faculiative Pond>
[Design inflow BOD 290_mgA
Roquired Suiace Area  |Design ERiuent BOD 20 mg
by Etfuant BOD Design Depth 1.6 m
Deslgn Temperatuze 256 C.
‘ - Requkred Surtace Area 141,093 sq.m
Roequired Surlace Area |Design BOD Loading "7 380 kg/dayha
. by 80D Loading Reouked Surface Area . 153,026 sqm
' : ' width 85 m
length 320 m
: Size of Pond depth . i5 m’
Proposed Fadlites numbet of pordds 1 pond
numost of sels . Bsets
Actual Surface Area ) ' 154,630 sqm
Actual Voluma 231,795 cum
s Detention Time - 8.1 day |
< Maturation Pond > : N
_ Nurber of Fecal Coliform In Inflow 40,000,000 /100ml |
i Requiréd Number of Fecad Coliform ; -
Design Condition i Eftusnt 2.00Q Ij 00 md
Dssign Depth 1.6 m
Flrst Order Rata Constant 62
| for Cofiform Reduction
width 42 m
Piopasod Facilitias M 130 m
{Maturation Pond -1) Sizeof Pood  [depth _ 6 m
L number of sats 12 sats
Actual Surface Area 58,245 sam
Actual Yoluma 87,368 cum
Dglsation Hime 3.1 day
width 42 m
 Proposed Fadiities ~ Jrength 136 m
- (Matwation Pend -2) Size of Pond - [dopth 1.5 m
C rumber of seta 12 sols
|Actual Surface Area 8245 sqm
. |Actual Yolume 87,368 cu.m
- |Datention Tima 3.1 day
© Gonformation Actual Numbor of Fecal Colform 1910 HO00m
inEffluent N
< Sludge Lagoon > :
: . Unit Annual Siudge Accumulation 0.04 cum/perfysar |
Design Conditon Annual Accundation of Sludgse 5224 cumiyear
Delgn Depth 2m
Required Surfaco Ajea 2,612 sqm
Awldth 42 m
- Proposed Facllifes - r@glh - 30 m
SizeotPond - jdopih 2 m
loomba oi ponds 8 pands
Actual Surface Area 3,780 sqm
~ Actual Volume 7,660 cum
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Dostgn of Treatment Plant « Maocinl Sombala

" Table 631
L Oeslagn Flow 11,000 cu.nvday
Basic Dasign Conditon Pollution Load Generaton 2,394 kg-BODIday
Setved Poplation 70,800 peison
< Facultative Pond:>
Deslan Infiow BOOD 220 mgA
Required Surface Area. |Deslgn Effluet BOD 30 mgh
by Effluent BOD Deslgn Depth 1.6 m
o Dasign Temporalure . 25 ¢C.
Required Surlace Azea - 60,551 sq.m
Raqutrod Surtaco A:ea [Deslgn BOO Loading 380 kgidayma
by BOD Loading Roquired Surlace Area 3000 sqm
_ : [widih 85 m
Il_mlh 265 m
Size of Pond depth ' 1.5 m
Proposed Facilitias lnumber of ponds 1 pond N
. {rumber of cets 4 sols
Actual Surface Area 85,112 sq.m |
Actual Volume 127,688 cu.m
Detention Time 11.6 day
< Maturstion Pond > o
' o Number of Fecal Colform in Inflow 40.0E46 /100mi
Daslgn Condition Required Number of Fecal Coliform 2.0E43 /100 int
- In Effuert ]
Degign Depth 16 m
First Order Rate Conatant 62
for Coliform Reduction
. width 42 m
Pioposed Facllifes length B0 m B
{Maturstion Pond -1) SizecfPond  [depih . 15 m ]
- {nembet of gots 8 sals
Actual Suiface Area 23,470 sq.m
Actual Voluma 35,205 com
Detontion Thie - 32 day
. width’ 42 m
Proposad Fociliies ' lsngth 80 m
{Maturation Pond -2) Sizeof Pord  [depth i5m
= aumber of satg 8 sets
Acdual Surface Area © 23,470 sqm
JActual Volume 35,205 cum
Detention Time 3.2 day
Canformason Actuzd Number of Fecal Coliform 1,243 H00mi
_ In Effuent T
< Sludge Lagoon > .
__Unh Annisal Siudge Accunwlation 0.04 cusvperfyear
Dasign Conditon Aniuat Accurniation of Sludgas 2832 cumiyear
__Deslgn Depth 20 m.
. Recp%md Sur!ace Area 1416 sqo.m
_ [widih . 20 m
Proposad Facilites .  [rength 20 m
Size of Pond dopth - 20 m
' - inumber of ponds 3 ponds
Actual Surface Area 1800 53.m
Actual Volume 3600 ou.m ]
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“Table 532 Design Procedure of Septic Tank

Larger septic tank size will be adopted, comparing V1 and V2.
Size ratio of septic tank is that wide to lengthis 110 2.

3150

- . _ ' Location of Septic Tank
Item “Calcutation of Typical Sepiic Tank . Bara-
Sa;t;&t;ng Tolake | Baraya
Sclatan
Condition :
No. of users (NP) 250 people 425 - 342 506
Assumption . .
Design inflow (Q) 215 Yhd/day ns|  2s 25|
Sludge accutnulation (8) | 40 Vhdfyear 40 - 401 40
Rétention tinie at start-up - 3 days 3 3 3
Factor of sludge V. rdte o v - . ;
prior to destadglng (FS) III_3cfanptylankV. /3 1/3 13
[Desludging interval (n) 5.0 years 5.0 5.0| 5.0
Tank Volume (V1) =0.215 m3/hd/d x 250 poople x 3 d retention _
. 1613 m3 274.1 2206 3264
Size of the tank _ _
Wide {m) 82 m 10.7 96 117
Long (m} 164 m 214 19.2} 234
Depih (m) 1.2 m 12 1.2 12
Volume (m3) 161.4 m3 . 2748 212 3285
"~ fTank volume (V2) = FS x $/1000 x n x NP : |
: =3 x 0.04 m3/hdfy x § year x 250 poople o
150.0 m3 2550 203.2 3036
Size of the tank N :
Wide (m) - 79 m 103 92f 112
Long {m) 158 m 20.6 184 224
Depth (m) 12m 1.2 1.2] - 12
-{Volume (m3) _149.8 m3 _ 254.6 203.1 361.1
Retention time at slart-up =V2/} ( QxNP) :
=150 m3/ ( 0.215 m3/hd/d x 250 people ) : :
2.8 day ‘ ‘ 2.8 2.8 2.8
Size of the adopted tank (1.2 times of required net value) _ ;
Wide (m) 99 m 129 1.6 i4.1
Long (m) 200 m 26,0 24.00 290
Note
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Table 5.37(1) Construction Cost of House Conncction and Tertiary/Secondary Seswer

ol

Construction cost of F/S project _
F/3 area Disposition af M/P area : _ o _
o Zone name of IS Nothern areaCentral ares [Southerm arca Tota] /S arca
Noathein, Northern, '
Zone name of MP cerdrel, 22 [centrsl, cast  |Southern
centeal - ¢ Jeentm] :
i T Arca (ha) _ 73 EL] S ) )
Land Use Ratio for Sewer System .
Applied Medns of sewer (%} ) %)
A Titerceptor sewer (Ozﬁthé’r’cm s) (Redevelopwpom 129 _li.l : '!'2'7
"B In!zrocpmr sewer (Small 8., Tertiary 5.} (Ground arca) 0 26 K
C  [Smallscale sewer 663 756 316
D |Ordinary sewer 208 10.6) . 23
E  |Nonetatiary S (Redeveloped area) 0] 0 517
Total 100] . 100 100
Land Use Area for Sewer System _ urik ; ha
A Tnterceptor sewer (Ordtm;l"ega:)y §) (Redevcloped}poox 9 48 2 73
B Interceplor sewer (Small S, Tertiary S.) (Groind area) 0 - 3 4]
L Smail scale sewer 48 Y- ! 428
D Ordinsry sewer 15 46 4 65
E None tertiary §.(Redeveloped arca) [\ Y 84[ 84
Tota T2 i3 1631 [
Construction Cost of House Connection and Temny!Seconduy Sever for /S ij-wt
Apolied Unit cost Construction oost of house connection and
aea Mecans of scwer {oRp/hs) tertiaryfsacondary sewer for each means (miltion Rp)
_ [Norifberm mareaiCentral area [Southernarea Total /S arcal
e Interceptor sewer (Ordinery, Tertiary $.). p ' - )
.A: (Redevelopsdfpoot : s area) 64 576 3on . 134 4992
' . Interoepitor sewer (Small §.,Teatiary $.) . - :
B {Ground ares) 40 i 4490 120 5_5‘0
C ™ [Smvall scale Touse C. T 1,104 (X73) 1,17 9,84
sewer " [Temary S, 40 1,920 13,160 2,630] B
Total (3] ) 305 0,727 3313 28,564
D [Onkipary - House C, 36 540 1558 144 2,340,
: sewer Teniary S, o4 - 950 - B44 258] 4,160
Total 100 1500 4600 400] 6,500
B Non lertiary S. (Redevelopod sres) 0 o 0 ‘ ol
Thotss connection ewer ' § X0 R X5 B % 1) IR AL
Total |Tenisryfsccondary sewer . 3,456 19616] U . . 26,832
= 3105, (LEED "sml—“'“sm
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Table 5.37(2) Constnicﬂon Cost of House Connection and Tertlary/Secondary Sewer -

Constmcuon cost of M/P i 1mpmveme at of F/S project in\p!enwnlauOn

Service area by interceptore at poor Access read and other area will be redeveloped with house connaction sewer.
Redeyeloped area st sovthern arca will be installed small scale sewer system.

Lard Use Area for SﬂuSyswm . unit tha
by Intercepior sewer {ondinarytertinry $.) )
A (Redeveloped/poor socess arca) s ‘48 2 i
B by ln:oiqep&ot sewex (sriall §. tertiary 8.3 (ground arca) 0 0 0 : 0
) C by Small scale sewer ' 0 Ny B
% D by Ondinary sewer -0 0 Y S
B None lcmlry S.(Redeveloped acre.a) 0 0 : 84 #
Total i 48 165 161
Constnadson Cost of House,Conncmon and TemarytSwo-ndary Sewet for MyP imp-ovemnl of FIS project im plementation
Applied ' Unit cosl _ Consiruction cost of house conncction and
area Means of scwer ) {mRp/ha) tertiaryfsécondary sewer for each means {mitlion Ry)
- ' Norifemn area]Central ared |3outhern arc | Total /3 srca]
Imcquor sewer {Ordinary, Tertiary 5.) - '
_ A Redevelopad/poor access arca) 36 . 3 1.728 756 2808
Intesceptor sewer (Small 8., Tertiary 5.) . : )
B et W o of o 0
C Small séale Hause C. . . 23 L -0 ;0 0
: sewer - [Wemay S, 0 0 1] 4 0
. . . |ioal _ ) g 0 0 D
D |Osdinary . |ouse C. 36 0 0 9 0
sewer : - [Teiary 5, &4 iKY g 0 0
. Total 100 0 0 0 ¢
B |{nstall small scale . |House connection pX} 0 0 1,932 1,532
sewer system ey . 40 0 0 1148 3380
] ~ [Ted ‘ 63 0 _ 4] 5292 5251
Hotise connedion sewer 1 -0 1,932 1,932
Total |Tediary/sccordary sewer kFZ] 1728 4,118 6,168
k¥7] 1,728 6,048 3,100

4,
%
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Table 5.37 (3) Construction Cost of House Connection and Tertlary/Secondary Sewer

Additional Construction cost of M/P out of F/S Sewerage Area

F/S srea Disposition at M/P arca
: : Notthezn, :
Zone of MP centrel, east  {Southern South eastera |Totad
© |eentral
— T MP Area _ ) 3881 371 PAL) 3,384
N 7S Arca : (ha) 508 182 .0 670/
" Remained area of MjP (ha) 2,53 1) B ALY 4,894
Land Use Ratio for Sewer System L
Applicd
area Mesns of sewer MP (%)
A lrtuu’ptot 2w (Ordmary Tertiary §) (Rade ve!opodfpoc-r g
- . BCOEKS Area) 0
B Interceplor sewer (Small S, Testiary §.) (Groond area) 2
C  ISmall scale sewer &4
|, D . [Ordinary sewer . 2
B Mont teriary S.(Redeveloped area) : - 12
Total 100
Land Use Area for Sewer Systerm uifit : ha
A Interceptor sewer (Ordinary, Tertiney §.) (Rodmdopcd'poor 0 .ol e 0
- BCLESS ATea) . :
B Inercptor sewer (Smalt S, Fextinry $.3 (Ground srea) a - "8 R x 98
C Small scals sewer 1,500 262 1,37 3,133]
D |Ordinaty seiver _ 515 0] . 471 1,076
E  [Noe lertmy S. (thcvdopcd m) :N T 57 - 587
Toia N 2, 343 TTTTTA® 2142 4,594

Construction Cost of Housz Conmmon and Tcmuy!vaiuy Sewer for Addmonal M/P out of F;S Area

Apphed Unit cost Construction cost of housé connection and
arca Means of sewer (oReyha) {  tertiaryfsccondary sewer fof cach means (willion Rp)
Northem,
central, ¢4t | Southern | South easicin Tetal
Interceptor sewer (Ordinary, Tertiney 8.) :
A - (Redevelopod/poor access arca) 64 0 0 0 ’ _0
Intercegtor sewer (Smeli S Tertiary 8 .
B (Ground asea) . 40 1,880 3 1,720 3,93(3
C  |Smallscale House C. : 23 34,500 £,026 31,533 72,059
sewer Tetiary §, 40 60,000 10,480 54810 125,310
| Tolal %) 84,500 15,506 8631 kT E
D {Ordinary Touse €. 1 1834 - 3240 16,558 38,736
sewer Terbay§. &3 32,950 ~ 5760 30,144 68,864
otal 100 33,500 3000 47,100 107,560
B None tertiazy 8. (Rodevelopod arca) 0 0 0 0 0
House conntction 53,040 $.268 48,489 110,793
Total Tertisry/secondary _ 24,840 16,560 86,704 198,104
: _ 141,880 . 25,826 135,193 308,899

Total Construction Cost for M/P consisting of Improvement of /S and Additional M/P

‘ Construction cost of house conrection sod
Means of sewer Lertiary/secondary sewer for each means (million Rp)
Nowthem,
cental, emst { Scuthern Som!\ easiem Total

| centrel
| House connection 53,040 11,198 48,489 112,727
_ Testiaryfsecondary 06890 . 20416 86,704 w4
Total 199120 318N 135,193 316,999
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“Table 539 Construction Cost and O/M Cost of Pump Staticn

Operation and Mainlenance

Generating Power (kw)=(0.163 x Hx Q) x S/E

1.15 (S): Spare _
0.65 (E) : Pump Efficiency

8 (H) :Héad

" Genérating Power (kwh) = Generaﬁng Power{(kw) / FD x 24 x 365

51163

2 (FD) : Converi Pactor to be Day Avarage Value

) Pum_p - | Consiniclion Unit Cosi Generating | Geoerating 0ﬂ~? ('3031
Project | Zone Name capadily Costs - Power Power (million
(conymin} | (mitioa Rp)] ®PAY 1 vy | (iwh) | Rp/annum)
F/S Central 359 1911 180 83 363,540 65
Total 1,911 180 ' 363,540 65
MP | Nohern | 191 1276 | 180 44 920 | o35
Central | 36.1 1,938 180 85 372,300 67
Ceotral 2. 19.7 1302 180 45 197,100 35
Total ' 8,516 150 762,120 137
-Condiﬁon.s:




Table 540 Construction Cost of Treatmenl Plant

{1) For F/S Projedd
Design Flow in 2005 for F/S
Sewerage Namé of . Design Flow
Development Zone] Treatment Pla.n-‘. Scmoe Arca (in3/3sy)
o (ha) 2008
orbein fo . ) Y
WHW‘PM fang 7511 S L
Souther L‘lacdparfigs'omba]a 161 11,100
670 43,200] -

aub total

© Constroction cost of Wastewaler Treatment Plant(TP) for F/S (Process : Stabilization Pond)

: Sewerage Nameof f o a .
Development Zone] Treatiment Plart Servico Area C'E?mrﬁgfﬂ
L (D) 3503
Treadment Process (Hsp
orthom Lembo 73 ' 135
Cexitral Pampang : 433 341
Southem Macar Sombals L 1,353
Sub tolal &10 3359
{2) For M/P Project
Pesign Fiow in 2005, 20__1F§ and the &ifference
Sewerage arae of . .
Development Zone] Trestment Plant Service Arca Design Flow (m3/day)
XX3 2015 015 ]
: (ha} (A) _(A)-(B) (L))
Tembo) 5300
Noxth, cerdral
and contel east Pasnpang 2,851 28,600 102,100 143,200
culhera Macdrd Sombala 1 11106 23,900 41,000
Easternsouth  {Gunung Sad 2141 [) T k
Sud total 5,561 45,200 216,100 - 261,900
Construction Cost of TP for Above Desing Flow (Process : Areated Lagoon)
. Sewecsge Neme of . . PR
Development Zond] - Treatment Plart Seevice Am-:l TP Cnstruction Cost (million Rg) .
(ha) 20035 2018 2015
“Treatment Process : Al AL, Al
Nogthem - 7133
North, ceniral . ; :
and contd east Pampang 2,85) 7,330 .39 .59
Southem Mocam Sombala 3N ~3438 1395 97
- |Bastera south Gunung Sar | AL [ 16,306 16306
|Sub 1otal 3,564 10,763 43,293 52,675
Construction Cost of TP for M/ (Process : Areatod Lagoon)
Devel 0;' ﬂc;:gtz? fond Tnfnﬁlﬁk& Segvice Area TP Crstruction Cost (miltion Rp)
(ha) 2015
ot 3} + @) - (M)
COnty . .
and centrl east Pampang 2851 25,480
Southern Maccin Sombala L#]) 0
Hastensouth  [Gunung Sani 2,147 —16,306]
Su m_ 3544 31,436

Unit Constroction Cost of Treatmeat Piant

C=10ACEXxQAC2

C : Construction ¢ost {million Rp.}
" Q: Design flow (1,000m3/day)

Trealment Process - Cothaent

. Ci C2
Stlilization PondSPH) 22 (k]
Arealed LagooalAL} 27 0.8

e



Table 5.41  Land Acquisition Cost

~ Land Acquisition Cost for F/$ Project

-5+ 165

\ Notern | (i g Southem
Zone Name | LMS Central CSS CSsS Total
- Karuwisi | Maccind
ftems unit  jLembo TP Pan‘;;;mg Utara | Sombala
: : - | Pump 8. TP -
[Required Land Area| Ga) | 6] - # 1 EE 80
Unit Land Price (Rpfm2) |- 43,000 6,000 - 50,000 8,500 -
|Land Pm':(:w (mRp) . 2,580 2640 . S00| 2,440 8,160
Total Land Price “(mRp) 2,580 3.7 40 : 2440 8,160
fLand Acqulsition Cost for M/P Fina Facility (Figure of 2015 Sewerage Facility)
: . . South-
Zone Name Central and hoithérn Atea Southern | pastern | “Total
' _ Artea
oy Bara- | ' ' "
Karawisl .. | Lembo | Macclni .
liems . undt Par?]l-;;)ang Utara B‘?{;};a Pump | Sombala g:;“f?g
= | Pump 8., Pump S. Station ™
Taifis e S
. : Bought Bought | Bought
 Condition C e | s inE/S | inES
Requitedland area | (ha) 28 1 T 1 29 S0 170
Unit fand price (Rp/m2) 6,000 50,000] 50,0001 50,000 8,500 10,000 -
-{Land price - (mRp) 5,280 500 500 500 2,440 5000 14,220
Total Land Price (nRp) ' 6,780 2,440 5,000 14,220
Additional Land Acquisition Cost for M/P(from 2006 to 2015)
. | South- _
Zone Name Central and northem Arca So:rﬂ;zm Fastern | Total
. ' Area
: ; oo Bara- ' .
: Karuwisi {: Lembo | Maccini
Ttems wnip | P2 .;};,gn 8l Utara: BG:;? Pump | Sombala (Si:;:u‘;lg
: Pump 8, Pump S. Station | TP
Additional land . ' :
price from F/S {mRp) - 2,640 S0 500 2,080 B 0 5,0004 6,060
e svous 2,640 o] 00 0 of 50000 840
Total L.and Price | (mRp) 3040 O] 3000 8140
Total Land Acquisition Cost, Summation of F/S Cost and Add. Cost for M/P (from 1996 10 2015)
o L | Sooth
Zone Name Central and northem Area So;xllhem Eastern | Total
ea .
Area
1 Para- .
Karuwisi : Lembo | Maccini
© ltems unit’ Pan';%a.ng Utara _BS::J’: .| Pump | Sombala (Siuanm'l‘ng
Pump . | o DS, Station TP
: ' Talfls | s -
: - . Bought Bought | Bought
Condition gy | wEs inF/S | inE/S |
Tolal Land Price | (mRp) 8860 0| " 5,000] 13,3860




Table 5.42(1) Total Construction Cost of Sewerage Development Project |

F/S Condruction Cosl durlng froms 1996 to 2008

l::em; Northernarea | Central arca Southern area - Total
Treatment plant site Lembo Pampang gg;"g;;'i

Wadewaler Mmmgemmt System u’%;‘::ﬁ"m g?;:cg‘;{:;’:gm “?;‘;;ﬁ:':gm
Served area - () - Com s 1624 610
Served Population (person) SR80l 130,600 7080 224,300
Population density {person/ha) 4 " 300 Y] 335
Design Flow (Day a\'cté_gc) (co.m/day) 5,500 8,600 B | KT 45,200
Direct Constmotion Costs |House m!}necﬁon scvs;cl‘ (milkoaRp.) 'I.6.44 9,223 1,317 l 12,184
Tectiary/socondary | (mitiion Rp. ) 3,456 19,616 3760} 26,832
Mein & Conveyence | ( miltion Ry.) 1072 6,295 2,002 9,369

wer - . .
_mmbsmﬁm' (rdiltion Rp.) 0 1_.939 'ol 1,939
" Treaiment lant | ( miltion Rp. ) 735 320 1389] $359
Total (A) (miltion Rp. ) 6907 10314 8,462 55,683
" |Land Aoquisition Cost ( miltion Rp. ) 2580 3,140 : 2.4'40| . £,160
Admiristration Cost Ax2% (miltion Rp. ) 138 806 169] 1114
Englnecﬂns Cost Ax12% -1 { milkion Rp. ) . 7 4,838 1.015 6,681
Tost T [(wittionRgp.) 10454 49,008 12,086 21,639
7 : a$/people 208 n 3 145
Ratio of civil works and
Equipment .

Pipe cost/civil works { milkion Rp. ) sam| 35,134 7,079 48,385
Punmip cost - { milkion lip.) : ¢ 1,939 1,939
Civit works 30%| ( miltion Rp.) 0 582 582
Equip. 70%] (mittion Rp.) 0 1357 1,357
Treatment cost [ mittica Rp.) 735 3,241 1383 5,359
Civil works 30%| {milion Rp. ) 221 972 as 1,608
Equip. 70%| (mittion Rp. ) 515 225 968 3%
" Jcivil works (wittion Rp, ) 639 36688 7494 50,515
|equipment (million Rp.) 815 3,626 968 5.169
Tota] (million Rp. ) 6508 40314 8462 55,684
oM Ax2% (M. Rfyear) 138 sdel 169 1,814
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