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Table 542 (2) Total Construction Costof Sewerage Development Project

M/P Construction Cost during feom 2006 (o 2018

Sewersge development Zone Nm::sr;}:j—g ™ Southern area Sb"‘{:f:“ém Total
eastern aed .
Treatrnert plant site Pampang yo:fﬁa?a Gunung Sari
Wasewter Manigemeat System e e e scunge sy}

-~ [serveasrea | M) 1343 409 2182 4,894
Served Population [ orson) 555,800 useor] 4 1,116,200
Populstion density (personha) 238 358 19} =
Design Fow (Day average) (cu.m/dsy) 109,100, 29,900 7.7 . 216,700
Direct Consteuction Costs |House connoction sewer] ( million Rp. } 53,040 11,198 48,489 12,727

TesiaryfseconGary | (mittion Rp.) 9,892 20,676 86,7104 204,212
Mein & Comveyance. | ¢ mitiion Rp:) 20894 - 583 7,541 31,275
Pump Station { million Rp.) 2576 0 o 2,576,
Treatment Plant | (miltion Rp.) - 25,480 9,650 16,306} 51,436
Totsl (A) (million Rg.) 198,882 47,358 150,046 405,286
Land Adquisition Cost (million Rp. ) 3,140 0 5000 8,140,
Administration Cost Ax2% (milkion Rp.) 3978 947 3181 8,106
Engincering Cost Ax12% (mitlion Rp.) .86 5,683 19,089 48634
Totsl (mittion Rp.) 229,865 $3,988 136313. 470,166
o _ usipeople 188 67 205 191
Rstio of civil works and

o Equipment :
PFipe cost/civil works (milionRp.) 170,826 37,708] - ,‘f'."ol 351,274
Puenp cost ( million Rp. ) 2,578 0 2,576
Civil werks 30%)| (ewiltion Rp. ) 7 o} e
Equip. 0% ¢ milkion Rp. ) 1,803 0 1803
FTeeatment oost (mitkonRp. ) 25,480 9,650 16,306 51,436
Civil works 30% (mitlion Rp. ) 754 2,895 4892 15491
Pauip. 70%| Cmiltion Rp. ) 17.8% 6753 11,414 36,005
Givil works { nitlion Rp. ) 179243 40,603 147,632 367476
* [equipment {million Rp.) 19639 6755 11,444 37,308
o T [ mitkonRg.) 198882 47358 159,046 405,236
[ om | Axx (M Rpheatd| 3978] 947 3.181) 8,106
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Table 5.42(3) Total Construction Cost of Sewerige Development Project

M/P Constructlon Cost during from 1996 to 2015

Novihem, cenfra)) .
Sewerage developmert Zone end centzal’ | Southern area Squt.gmc:.ﬁcm Towal
castern g12a -

" . Macdin  Sart

Trezment plant sits Pampang So::;;ln; Gururg Sari

: : conventional | conventional | eonventionat
Wastewster Mam,gem! System sewerage system] se werage system|sewerage system _
Served srea 0w 25881 R3] 2,142 5,564
Served Popolstion (person) 710,300{ 217,400 4128000 © 1340,500
[Popatation deasity (person/ha) 249 " 381 T%) BT}
Design Flow (Day average) {cu.m/day) . 143,200 41,000 71,2004 - 261,900
. {Direct Construction Costs |House connection sewer ( miltion Rp. ) 63,907 12,515 48.4S9I 124,911
Fentisnyisccondaty | ( milkion Rp.) 119,964 24,436 | 86104 231,104
Min & Conveyance. { ¢ mitiion Re. ) 28261 7,836 ExT 43,644
PumpStsioa | (millionRp.) 4,515 © o 4,515

Trestmert Plant | (miltia Rp. ) 29,456 11,093 16,306 56,795
Totd (A) . [ (millionRgp.) 246,103 55,820 159,046 460,969
[t.and Acquisiton Cost {milkion Rp.) 8350 2,440 5,0008 16,300
Administration Cost AX2% milbon Rp.) 4on 1,116 3,181 9.219|
[Engincering Cost Ax12% {milkon Rp. ) 29,532 6,658 19,084 " 53316
Totsl {million Rp.) 289417 66,074 185313 541,804
_ ushipoople 185 138 205 184
Ruio of avil works end] [
| Equipraeat .

Pipe costfcivil works { million Rp. ) 212,132 44,787 142740 399,659
Pomp cost _ {milien Rp. ) 4,515 ¢ 4,515
Civil works 30%| (milkion Rp. ) 1358 0 1,355
Equip. T0%| ( miltioa Rp.} 3361 L 3161
Treatmeant cost { rittion Ry. ) DA 11,033 16,306 56,795
Civil works 30%] ( miltion Rp. ) 8837 3,310 439 17,035
Equip. 70%] (srillion Rp. ) 20,619 77 11414 39,756
Civil works (smilkion Rp. ) 2231 43,097 147,632, 418,053
Bquipmeal (million Rp. ) 23,780 18 A a2
Totad (milbonRp. ) 246,104 55,820 159,046 ' 450.9701
| oM i Ax2% [ (M Roiyesn)] 1922] 11 s8] 9219
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“Table 5.43  Operation and Maintenance Cost of Sewerage System

{£) O/M Cost foc F/S per annum
Conditions,
Quantity = 43,100 m3Mday
Servioe Area= 610 ha
Tem Quy Unit Cost O’mr?" Retmaiks
Y [Sewer Line - 7
House coapection - 21s2| m | 300] Rphn n
Tertiary f Secondary Sewer 231,318 m 300 Rpfn 1]
Main Sewer (D 350-) 2.376) m | 300| Rptn 3
Sub-total 530,628] m 159]
2 |Pump Stetion :
Electricity 363,540 kwh| 180} Rpficwh 65
Repairig ls. ' 10{Cons.Cost{1 §38M Rp) x 0.5%
Sub-otal 78 '
3 [Trestment Plant : _
Rlectricity @nflow Punp,othérs) éu.morkw}_. 180 Rp/wh 7410w (mIdey)
Chemicals o  49]1.2M Rey(1000m3/dsy)
Repairing it . 26{Const. Cont(4,920M Rp) 2 0.5%
Sub-total L 149
4 |Personel Fxpendimre T a83] .
Total OM Comt 738
(2) O/ Cost for M/P pet annom
Conditions,
Quantity = 238,100 w35y
Service Areas= $564 o .
_ Tiem Qty Unit Cost On:pj:;:?{' Remarks
1 |SewerLine
House conniection 26292900 m | 300] Rpn 789
Teatiary / Seovndary Sewee 20458751 m | 30} Rpfm 614
Main Sewer (D 350-) 9’7.176 m 300! Rivm 2
Sub-totsl L 4773341 = 1432
2 |Pump Sution )
Electricity 762,120| kcwh] 180f RpAcwh 13
Repairig 1ls. : ‘23] Cons. Cost(4516M Rp) x 0.5%
Sub total 160
3 [Tscatrnent Plant o . , B
Electricily (AzrstorJnllow Puvap) 2.810000]kwh| 180} Rp/Kwh £286]100kwh(mday)
Chemicals ' it - 286]1.2M Rpi{1000m3day)
Repsiring s " 242|Const Cost(48,49TM Rp) X 0.5%
Sub tckal : 4314 '
|4 [personel Bxpendinare is. m
" [reastOM Cont : 6928
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Table 545 Total Cost of Feasibility Project

5-11

“Project liem : Quantity Served popu!al'ion Investment cost OMcost
o (pcs) ___(poople) - (million Rp.) “(million Rp fycar)
Rehabilitation of ' '
Malfunctioning MCKs 204(39) 15,950 30 408
present (otal no.
{maltfun. no.)
ProvisionofnewMCKs | - e | 7260 330 132
Procurement of vacuum | :
“tracks for desludging S 1,363,000 1,540 766
improvement L '
Improvéementof = | = (1,800mx 6m)
Antang ST P aécess road 10,800m2 540 :
Sub-1oal of Sanitary Improvément Project 2,440 1,306
Provision of SMS(B{_G} as pitot project :
Septic tanks 5 2,068 1,020 11
PWTP o 1 935 739 8
" |prorision of SMS(B/G) (for 250p) as wider project _ :
Septic tank | 5 1,250 509 7
Sub-totat of Pilot Project, SMS(B/G) 4,253 2,268 2%
Provision of LMSorth) | 1 22,500 10454 138
Provision of CSS{central) 1 130,600 49,098 806
Provision of CSS(south) 1 70,800 12,086 169
Sub-total of Sewerage Development Project . T2A300 71,638 1,113
Total of F/S Project ' 1,614,763 76,346 2,445




Table 546 Total ProjectCost'df Master Plan

Invcsthncn’t Cost _— . unit : million Rp

o " Project ftem 1996 - 2005 2006 2015] Total
Public Toilet(MCK), SMS(B) 360 0 360
Vacuum Trucks ‘ 1,540 4,774 6,314
Improvement of Antang STP Access road 540 . 540
éanitarg Improvement Project 2,440 4,774 7,214
[SMS(B/G) of Pilot and wider 2,268 2,268
Sewerage Development 71,638 470,166 541,804
' (402,569)] (474,207)
Total Invesimem Cost of M/P 76,346 474,940f 551,286
: _(407,343) (483 689),

(value ) :

Subtracling construction cost of havise connection and tcmary/second'lry sewer -
which will be constructed by developer at south-castern area

Total construction cost of house connection sewer and {eruary/secondary sewer which
will be constiucted from 2006 to 2015 at south-eastern area is as follows

2006 - 2015
House conncction sewer ] T "~ 48,489
Tertiary/secondary sewer o 86,704
Total 135,193

50.% of the above mentmned cost, 67,597 nnl
by dcvelopcr '

O/M Cost

ion Rp, is estimated to be constructed

unit : million Rp'.lYeai

Project tem 1996 - 2005|2006 - 2015

Public Toilet(MCK), SMS(B) 540 0

Vacuum Trucks 766 531

Improvement of Antang STP Access road 0 0

Sanitary Improvement Project 1,306 531

SMS(B/G) of Pilot and wider 26 0

~ |Sewerage Development 1,113 9,219
Totat O/M Cost of M/P 2,445 9,750]
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Tab1a 548 BOD Removai Efticlency of Septic Tank System

{No 1-individual Toilet)

. Etfluent Effluent Drscharg Estimated Inflow :Eff}tﬁé
No. of Survey] - Volume Qualty | Pollution Load| Pellution Load (% ';CV
{lter/day) {mg-BODA) | {g-BOD/day) | - (g-BOD/day) °
1 77 244 19 77%. .
| 2 84 240 21 . 75%
3 76 274 21 75%
.4 168~ 244 41 84 51%
5 - 50 290 15 . 82% -
. 8 75 355 27 _68%
7 42 274 32 - 86%:
Average 82 276 - g2 L4
{No. of user = 8 parsons, Effiuent volume = 10.3 fod, retention time = 29.8 days)
{No 2-Humah Susun)
Etiluont Effluent " Discharg | Estimated inflow EHiclonc
No. of Survey]  Volume Qualay - | Pollution Load| Pollution Load (% ) ¥
(iﬁen’daﬂ _(mg- BO{M) (g BODfdax) | _(g-BOD/day) °)
| 1. 994 260 o 579 57% S
2 672 . 242 163 L 78% |
3 744 - 322 240 0% |
4 624 258 161 598.5 73%
5 768 : 274 210 - 65%
B 560 249 132 %
7 . 535 274 . 147 5%
Avsrage 700 268 188 65%

{No. of user = 57 persons, Efiluent volurme « 12.3 To-:l retention lime = 3,1 days)

(No.3-Commiunal System)

No. Etfluent Effivent Discharg : | Estimated Inflow Efficlon

of Yolume Quality Poliution Load| Poliution Load (# }cy
Survey (Irtarfday]_n (mg-BODA) | (9-BOD/May) | (9:BOD/day) ’

1 804 69 55 91%

2 730 - 93 72 88%

3 888 - 156 174 72%

4 840 242 _ . 203 619.5 67% .

5 744 259 192 69%

6 744 342 254 59%

7 696 192 134 6%
Averagqa 778 200 155 75% .

(No. of ussr = 59 persons, Effluent volume « 13.2 led, retention time = 5.1 days)
note : Unit poliution lacd = 0.5 god
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FIG. 5.1

Present Development Stage of Study Area
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Deseription {950 71995 3000|2005 | 2016 | 2015
[Drinking ER 7S O I a ]
Cooking [ 726 {21 | 20 | 39 29 [ 30
Washing Hands | -~ 21 - 23 - 25 25 25 | 2
Bathing 63 67 69 70 70 - 70
Laundrying 49 56 | 63 67 69 70
Cleaning 6 - 8- 10 12 14 16
Tonlctllushmg 2 3 -5 8 11 14
[Total 171 188 205 215 - 222 - 230
250
200
£ Toilet Flushing
E Cleaning
150 A Laundrying
i B Bathing
| 100 ' B8 Washing Hands
(] Cooking -
50
9
1990 1995 2000 2005 2010 2015
' Sourcc : Water Su;iply Development Plan (PDAM, 1985)
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Domestlc Water Use by Purpose
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“Prosent (1992) 2005 015
. | User Ratio User Ratio _User | Ratio
Mariso 35,1200 16% 38,0531 - 50% |- 42,852 57% .
Mamajang T3R199 17% 4L,758] 0% | 47,22 519%
Makassar ' 54,680] 14% 93,881 75% | 103,380] - 80%
U.Pandang 35,321  33% - 39.884]  90% 43,622} 90%
Wajo 38,166 36% | 39,184 9N% 35,448| -90%
Bontoala 38,081 32% 56,301] 65% 60,757  70%
Tallo - 31,913 13% 65,924]  40% 79,139 45%
U.Tanah 16,183 16% 255081 42% | 40,715] 45% -
Panakkkukang 91,723 20% 115,565| 44% | 208,638] 48%
Tamalate 147,994 15% 193,148 51% 234,574 55%
Biringkanaya | = 19,924] 23% 46,004]  25% 170,395] 30%
Total | 547305] 19% | 760211] 50% 1,066,642 49%
250,000
200000 b 8 Muriso ]
’é" {3 Mamajang
g —— &~~~ Makassar
| _8 150,000 ""“—Q—— Y Pandaig
8 A Wajo &
§ ‘ ———A——— Boatoala
§ : ——& — Tallo
£ 300,000 -——0—;— U.Tanah
k) : _
: 5 —==-——— Panalddakang
. ;D ——¥--—- Tamatate
50,000 S T Birisgkanaya
0
1992
e ®
Source : JICA Study Team
FIG. 5.11 User Nuinber and Ratio of House Connection
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- Discharged Spccnﬁc Poltution
j Catchment Areal  Pollution Load L.oad Discharge Water Quality
Sample (ha) - (kgBOD/day) {kgBOD/day/ha) (mgBOD/1)
JLNuri Bare - 147 - 553 3.7 180
JLRajawali 54 216 3.97 130
J1.Pcnghibur 93 269 289 130
J1.Ujung Pandang 99 306 . 3.11 180
J1. Tarakan 173 . 568 3.29 170
i!.Landak Baru 37 : 122 ' 27 150
Sinrijala Canal 77 284 3.68 140
Jongaya Canal - 412 843 205 - 46
Pampang 4,551 3,211 0 i
|Tallo _ 3,561 | . 1,481 047 8
180 B K
B
‘160
140 |
a [ -]
) % 120
8 100
&
o g 80 |
| g 60
-3
40
20
0' L. 1 | 1 1 i [T i .1 . )
000 050 100 150 200 250 300 350 400
Specific Pollution Load Discharge (kgBOD/day/ha)
y =7.52x 215X
y : Water Quality (mgBODll)
x : Specific Pollution Load Discharge (kg BODIdaylha)
r = 0.9603 based on the logarithmic relationship given by ;
8 _ _ lny—xxln2.l5+ln‘752
| Source : JICA Study Team |
: I[G 5. 12 o Corrclation bélween Water Quality ahd Spéciﬁc Poltution Load Discharge.
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FIG. 5:23 | Specific Pollution Load Discharge Excluding Housing Bstates in 2015
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' R _ Specific Pollution

_ . {Catchment Areal  Population Population Density | Load Discharge
Sample ' (ha) in 1992  {persons/ha) (kgBODldayfha)
JI.Nuri Baru. - 147 26,050 177 _ 397
J1.Rajawali . 54 73,000 . 1,34% 397
J.Penghibur = 93 48,333 - 519 - 2.89
31.Ujung Pandang 99 ' 17,727 180 3.11
M. Tarakan 173 18,334 106 3.29
11.Landak Baru 37 19,659 526 3.27
Sinrijala Canal - T 29,095 31 3.68
Jongaya Canal 412 | 10,156 25 205
Pampang . 4551 ] 266,518 59 0.71
Tallo . - 8,567 - . 622,146 13 Q.17
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Source : JICA Study Team

FIG.5.24 : ] Correlation between Populalitm I)cnsity and Specific Poilu!ion Load Discharge
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FIG 5.41 ‘Pypical Septic Tank
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