1.2

1.2.1

(3

‘The - proposed conventional  system . covers an area of 714.6 ha (69%)
with a scrved population of 82,499 in 2000. On the other hand, the
interceptor system collccts  the remaining arca of 316.2ha (31%)

with a population of 35365 in 2000.

Proposed Urgent Scwer Networks

The proposed urgent scwer nctworks consist of secondary and
tertiary sewers, main. scwer including siphon, and conveyance
sewer.  Lift/boosier pump staiion and force main are cxcluded from

the "urgenl project.

The salient features of the urgent sewer nelworks arc shown below.

Secondary & ‘Tertiary Scwer (#150-300 mm) 126,020 m
Main Scwer : 15,140 m
Normal Main ($350-1,500 mm) : 15,060 m
Siphon (9150-450 mm) D . 80 m
Conveyance Sewer (g1,500-1,800 inm) K 4,390 m
Total ‘ : 145,550 m

“The proposed urgent main and - conveyance scwers are shown 'in Fig.

1.7.

The main scwer crosses Qongan River by siphon at two (2) locations.

Sewerage Networks of Sanur Area

Overall Plan

The -overall plan targets the year of 2010,

(1)

Sewerage Service Arca

The Project Arca cncompasses Kel. Sanur, Desa Sanur Kaja and Desa
Sanur Kauh with a total administrative arca of 740 ha of which the
net scwerage service arca covers 726 ha cexcluding - green' area (see,
Fig. 1.8).
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(2)

Population of the scrvice arca in 1990 and 2010 arc estimated to be
17,864 and 27,800 respectively. The corresponding  population

densitics are 24.6 personfha and 38,3 person/ha,

Alternative Study of Scwer Networks

It s difficult to convey wastewater of the service arca to the
treatment  plant located at central Suwung Swamp -‘Area by gravity
only.  Construction of & boosicr pump station with a force main is

necessary.

The Tfollowing two (2) 1typical ‘scwer networks are prdposed as

-alternatives, considering' the above siluations.

Aliernative A: Independent colleclion  system

This system consists of four (4) main sewers laid in paraliel with the
coast line. Wastewater ol the scrv-ice arca is independently coliected
1o the booster pump station- located at a southern location - of the
service area.  All collccicd wasiewater is conveyed io the trealment

plant by the booster pump with a force main. See, Fig. 1.9
Alternative B: Integraicd collection system

This System. consists of six (6) main sewers of ~which four {4} main
sewers arc integraicd into onc (1) big scwer bc'fore-reaching the
booster pump station. The remaining  two  (2) main  sewers
independently collect wastewater io the booster pump station. The
integrated four (4) main scwers cover a large portion of the service
area.  All collecled Waslcwalcr 15 conveyed to the treatment plant by

a- booster pump with a force main. Sce, Fig. 1.9.

The total direct construction cost of the above two {2) Alternatives

arc compared as follows.



(3)

(Unit;  billion Rp., 1992 price)
Construction  Cost

e - A B -
Secondary & Tertiary ‘Sewor 13.2 | 13.2
Main Sewer 9.4 10.1
Force Main 4.0 4.0
Beooster Pump  Station , 2.3 - 2.3 ~
Toial . 28.9 29,6

As evident from the above table, Alternative A is more economical.
Moreover, its independent system is more advantageous in stage

implementation of the Project.
Hence,  Aliernative A is rccommended.

Proposed Sewer Networks

The nel sewerage service arca cncompasses 726 ha with a total
served population of 27,800 in 2010. The service arca is divided info

four (4) caichment zones governed by the proposcd four (4) main

SCWers. Each calchment zone is further divided into scveral sub-
catchment arcas governcd by sccondary and tertiary scwers. See,
Fig. 1.10.

The main works of the proposed scwer networks are secondary and
tertiary sewer, main sewer, force main and booster pump station.
However, some manhole pumps are further required to minimize the

carth covering depth of scwers.

Salient features of the proposed sewer networks are as follow.

Secondary & Tertiary Scwer (9150-300 mm) 97,220 m
Main _Sewcr ($350-800 . mm) : 10,940 m
Force Main (9500 mm x 2_units). _ : 5,160 m
Total : 113,_320 m.
Booster Pump Slation : 317 m3/min., 1 place
Manhole Pump . Total 11.58 m3/min,, 3 place



The  propesed sewer networks including main scwer, force main,

booster pump station and manholc pump are shown in Fig. 1.10.

1.2.2 Urgent Plan

(1)

(2)

Selection of Sewerage Scrvice Arca

In the sewerage deveciopment of Sanur area, priority is given to the
improvement of sanitary ctivironments in the tourism arcas located
along the beach. Hence, the entire catchment zone of the main
sewer (C) and ‘pant of the catchment zone of the main sewer (D) are
selected as the sewerage service .area of the urgent plan. The service
area and served popﬁlaﬁon in 2000 arc 331.8ha and 11,513

respectively. The service arca is shown in Fig. 1.11.

Propo's'ed. Urgent Sewer  Networks

Conventional collection ~system  is applied for the whole urg'ent'

sewerage service arca. Both toilet waste and gray water are collected

by a separate collection system,

‘The proposed wurgent sewcer neiworks comsist - of secondary and

tertiary sewers, main scwer, force main, booster pump station and

manhole pump. Their salient featurcs are shown below.

Secondary & Te_rl_iary Sewer {(8150-300 mm) 32,720 m
Main Sewer (5253'50—800' mm) : 4,3'10 m
Force Main (8500 mm x 1 unit) ' : 5,160 'm
_Total ' © 42,190 m
Booster Pump Station ' L 17.8 m3/min., 1 place
‘Manhole Pump_ T . Total 5.37 m3/min., 2 places

The above sewer networks are shown ‘in Fig. 1.12.
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2.1

2.1.1

2.12

CHAPTER 2 SEWAGE TREATMENT PLANT

Treatment Plant Site
Location

The proposed treatment plant site is swampy area located in Pessanggaran
of Kelurahan Pedungan along J1. Pelabuhan Benoa, the road leading to the
Benoa Port (see, Fig. 2.1). The land is under the jurisdiction of the Ministry
of Forestry, the Government of Indongsia.

The existing land use of this swampy area of treatment site is artificial
shrimp culture (aquaculture) ponds, that covers an arca of more than
394 ha. . Mangrove forestation expands in the swampy area along the

southern side of the shrimp pond arca toward thé Benoa Bay coast.

The required area for treatment plant, until the: year 2000 is about 9.2 ha,
while the total requirement of master plan until the year 2010 is about

22 ha, The sitc is remote from residential areas.

‘Land Elevation

The treatment plant is constructed in the existing shrimp pond area
consisting of a number of small shrimp ponds. Each of the shrimp ponds
are partitioned or encompassed by embankment.

The existing average crown clevation of the shrimp ponds is +0.7m. The
average bed elevation ‘of the ponds is -1.4m. On the other hand, high tide
of the Benoa Bay is +0.5 m.

The above eclevations arc based on the inland survey bench mark used in

this project. The hig:'h tide elevation of +0.5m is cquivaient to +1.0m MSL.



2.2

2.2.1

222

2.3

Design Wastewater Quality and Quantity

Wastewater Quality

The influent wastewater quality to treatment plant is established as 190
mg/l in BODs, while the effluent water quality requirement is 20 mg/l as
BODs5. The design wastewater temperature is determined as 25°C. '

Wastewater Quantity

The quantity of wastewater for trcatment, influent to treatment plant, is
determined with due consideration to grbundwater infiltration into sewer

system, Groundwater mmtranon is assumed as 109% of design wastewater

dlscharge mto sewer system.

' The service area will cover only ponuons of master plan arcas in Denpasar

and Sanur, until the year 2000 as the yrgent pro_|ec1 The guantity of daily

average design wastewater discharge to treatment plant are as follows.

.Denpasa.r scfv_ice : ii_rea B 570 m /d
Sanur_service area : 9420 m3/d
Total in the year 2000 43,990 m3/d

Accordingly, the design capacuy of treatment - plam for this urgent pmJect
is determined as 44,000 m3/d -

Wastewater Treatment System

- Aecrated lagoon system is used for treatment. The -flow diagram - of treatment

stream is shown below.

vo

Influent —9»! S I.P b~ ALIF AL PP - Effluent

-~ {D.B |- Disposal



- 2.4

2.4.1

S : Screen

1.P : infiow Pump

AL : Acrated Lagoon

FAL :  Facultative Acrated Lagoon
PP : Polishing Pond

D : Disinfection

DB : Sludge Drying Bed

Two (2) parallel treatment sireams each of capacity 22,000 m3/d is used.

The layout of the treatment system distinguished between the capacity of
urgent project until the year 2000, and that of master plan until the year
2010 is shown in Fig. 2.1.

The treated effluent will be discharged to the adjacent mangrove swampy

arca toward the Benoa Coast.

Treatment Facilities
Inflow Pump Siation

The inflow pump station of treatment plant consists of initial bar screen

followed with the pump facilities.

The design pump capacity bjr ‘the year 2000 is determined as 70 m3/min.,
with 1 No. 50 m3/min. capacity and 1 No. 20 m3/min. capacity .pumps with

‘additional 1 No. 50 m3/min. capacity of pump as a stand by.

Pump type is vertical axial mixed flow pump.

The désign hydraulic- pump head - i$ ’74 m. _
The design power of pump motor is 119.5kW with 1 No. 84.5kW (for 50
m 3/min. capacity pump) and 1 No. 35.0kW (for 20 m3/min. capacity

pump).

The design dimension of screen preceeding the pufnp is as follows:
2.5 m (W) x 1.0'm (H) x 2 units.



2.4.2

Lagoon Treatment System

(1)

(2)

(3)

Basic Constderdlion

The design high water level in the lagoon treatment system
consisting of acrated lagoon, facultative aerated lagoon and
polishing pond is dotermined as +1.0 m, which is 0.5m higher than
the high tide in Benoa Bay. Hence, the design land elecvation of the
treatment plant is set at +1.5m by allowing an overall free board of
0.5 m.

In order to enhance the system reliability two parallel streams of

“idenmiical  treatment units’ with necessary interconnections will be

provided. A'ccofdingly, the system capacity per flow stream ‘is 50% of
the urgent project -capacity .of 44,000 m3/d, whick becomes 22,000
m>/d,

Salient features of the lagoon treatment system are as follows.

Acrated - Lagoon

Capacity per stream is 22,000 m3/d.
Detention lime is 2 days.
Effective depth is 4 m.

Effective dimension selected is 150 m (L) x 75 m (W) x 4m (D)‘ x 2 No.

Design poiver rating of aeramr.r: 75 kW x 3 units {per lagoon)
75 kW x 6 units (Total)

Facultative Acrated Lagoon

Capacity per'strcam is 22,000 m3/d.
Detention time is 2 days.
Effective depth is 4.0m, with additional 0.5m depth at base for

digested sludge storage.

Effective dimension selected is 150 m (L) x 75 m (W) x 4.0 m (D) x 2 No.



(4)

(5)

(6)

Design power rating of acrator @ 22 kW x 3 units (per lagoon)
22 kW x 6 units (Total)

Polishing Pond

Capacily per stream is 22,000 m3/d.
Dectention time is 0.5 day. _
Effective depth is 1.5m, with additional 0.5m at basc for sludge

stabilization.

- Effective dimension selected is 9325 m (L) x 7875 m (W) x 1.5m (D)_.

Sludge Drying Bed

The quantity of desludging - from Tfacultative acrated lagoon - was
determined considering ‘an annual per capita sludge accumulation  of

35 liters in the lagoon.

The'd_esign. dimension of:dx'ying bed, with 2 sludge spread thickness
of 250 mm, is determined as : 10 m(W) x 25 m(L) x 0.25 m(D} x 22 No.

Tréatmem Plant -Arca

The land arca of treatment system for this urgent project i579.2 ha,

‘covering the arcas of treatment -facility (8.0 ha) and control
buil"ding-'(_i'.2 ha). ~No green belt (buffer zone) is required since the

proposed treaiment plani is swrrounded by the cxisting and planned

mangrove foresis.

The selected dimensions of the acrated lagoon,  faculiative aerated lagoon,

polishing pond and sludge drying bed dre shown in Fig, 2.2,
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3.1

3.1.1

CHAPTER 3 COST ESTIMATE AND IMPLEMENTATION PROGRAMME

Construction Plan

Geology and Groundwater Table

"The ~sub-soil characteristics of the Project Area vary according to

underground depth as follows.
Denpasar sewerage arca :  soft sandy silt to dense gravely coarse sand

Sanur sewerage area : fine beach sand to coarse beach sand. . Both
sands arc formed from disintegrated coral

and - sca sheli

Treatment plant site - soft clay to siiff sandy clay
The N-value is:
- Less than 10 in the shallower !ayef up to
11.0m dcep
- 15-20 in the layer of 12.0-22.0 m depth
- Morce than 20 in the deeper layer of

23.0m and more

. The- Pfoject-- Area is affected by shallow groundwater tablec as below.

3.1.2

A large. portion of Denpasar sewcrage area @ <30m

Sanur sewertage area o 30-50m
Treatment plant site ' < 10m

Construction Method

The maximum diameter and carth covering depth of the proposed sewer

pipes are g1800 mm and 7.0 m respectively. = All the sewer pipes except the

inver’se'siphons will bec economically constructed by open trench method.

For the inverse siphons crossing the Oongan River, micro {unnelling

method will be applicable.



3.2

S 3.2.1

The construction - of the treatment ® plant requires a ‘large volume’ of earth
work. The earth works will be conducted by an economical combination of

-man-power, power shovel/back hoc/drag line, bulldozer and dump iruck.

The earth work Qolume of the treatment plant is well balanced and no soil_
dumping is required.  However, the sewer pipe construction ‘works will
produce a residual soil of 301,000 m3 in total. The housing development
arcas scattered in the Project Aifca are potential spoil banks of such

residual  soils.

Cost Estimate
Project Cost

The total project c¢osl, consisting -of -direct construction cost, land

acquisition cost, administration cost, engineering cost and physical

contingency amounts o Rp. 82,400 miltion at 1992 price. Iits break-down is

shown below.

: (u_nit: million Rp.}
(A)  Direct Construction Cos! | 66,000

1) Collection Scwer 53,800
(1 Sccondary & Terliary 20,590
(2) Main Scwcrr : 18,365
(3) Conveyance Scwer ' . 11,558 -
(4) Force Main 1,992
(5) Boosier Pump : - - 21,295
2)  Treatment Plant : 1252000
. (1) Inflow Pump ' o 7,100
(2)  Acraled Lagoon 4,200
(3) Other Facilitics o 900
(B) Land Acguisition Cosl ' 500
<) Administration Cost ' o ' - 1",.3'20 h
(D) Engincering  Cosl ' o 7,920
(E) Physical Contingency R  '6.,6'60‘

Tofal - 82,400

The direct construction cost- is {uriher broken down. as shown -in ‘Table 3.1.
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3.3

3.3.1

3.32

Q&M Cost

The annual Q&M c.ost of the urgent project in 2000 is estimated at Rp. 1,194

millionfycar with following break-down,

(unit:  million Rp.)

(A)  Sewer Pipe 57
{(B) Booster Pump 103
(Cy  Treatment Plant 849
{D)  Overhead 185

Total 1,194

Implementation Programme

Implementation Schedule

The proposed u:gerat projéci will be completed within 7 years from 1994 1o .
2000, The detailed design will be completed within 15 months in the years

of 1994 and 1995. The construction works will commence in .19'9_6“3:11(;1 bc

4 cdmpictcd in 2000 with a net construction period of 60 morths.

The proposed implementation schedule is shown in Fig, 3.1,

Disbursement Schedule

The proposed disbursement schedule of the project cost is- shownin Table
3.2,



Table 3.1 Break-down of Dircct Construction Cost

(Sewer Pipe)

- (Unit: _million Rp.)
Denpasar. Area .Sanur Area _ Total
Q'ty Cost . Q'ty Cost Q'ty Cost
Secondary & Terliary { 126,020 m]| 16,933.4 32,720 m 3,656.4| 158,740 m | 20,590
Main '
-Normal Main 13,690 m| 13,737.1 4,310 m | 4,221.6| 18,000 m | 17,959
-Inverse Siphon 80 m 406.4 — — 80 m 406
Convéyance 4,390 m| 11,557.5 _ — — 4,390 m 11,558
Force Main — — 5160 m| 1,992.0 5160 m| 1,992
Booster/Lift_ Pump - — 17.5m¥min. | 1,205.0[17.5m¥/min. | 1,295
___ Toial 42,634.4 | 11,166.0 B 53,800
(Treatment  Plant}
| Work Item © Quantity - Unit Cost (Sl(:;;f;n CIZ::-)
1. Pump Statio.n _ 7,100
Civil/Architcciure 1 s, 4,364
Mech./Elect. .Equiprhem 66.0 m3/min. 2,632
Miscellaneous Works 1 s, 104
2. Aerated Lagoon 7 4,200
Excavation 89,0006 m? 7.000 Rp./m3 623
Embankment .
Excavated Soil 89,000 m? 8.300 Rp./m?> 739
Transported Soil 14,000 m3 29,000 Rp./m3 406
Slope Protection (Wet Masonry) 18,000 m? 46,000 Rp./m? 828
Bed Protection {Cobble Sione) 19,000 m? 12,000 Rp./m? 228
Drying Bed 4,900 m? 20,000 Rp./m? 98
Aerator
Aerated Lagcon 75 kW x 6 units | 2.0 million Rp.ikW - 200
Facultative  Aerated Lagoon |22 kW x 6 units | 2.0 million Rp.JkW 264
Others 114
3,  QOther Facilities & Equipments 900
|4, - Total ' 12,200
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CHAPTER 4 ECONOMIC, SOCIAL AND ENVIRONMENTAL EVALUATION

4.1

Water Pollution Abatement

The proposed urgent scwerage development project will improve the river
water quality in central ‘and southern Denpasar areas. As a result, it will
also improve the sea water quality in Benoa Bay, Sanor Beach and Musa Dua
Beach. '

The river water quality of the central and southemn Denpasar areas under
the existing, future without project and futore with wurgent project

conditions are summarized below:

.(Unit: BOD nig/f)

_ Range Average
Existing (1990) 229 -51.8 32.2
Future (2000) without Project  35.1 - 80.3 52.7
Future (2000) with Project 153 -308  23.0

For water quality of each river section, sce Fig: 4.1.

The average river water quality. of central and southern Denpasar . areas

will be maintained around BOD 20 mg/é.

The poliution loads to the sca from the. Study Areca under the. existing,

future without project and future with wurgent project conditions are as

follows :
Pollution Load to Sea
. {(BOD, ton/day)
Existing (1990) . . 10.8
Future (2000) without Project 17.2
Future (2000) ‘with Project 11.6

The pollutéd -sea aréas'wiih COD of more than 5 mgf/ under the existing,
future without - project and futurc with urgent project conditions are

estimated as follows;
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Polluted Sca Area §k_m%

Existing 28.3
Future (2000) withoul Project 35.3
Futuere (2000) with Project ' 311

For regional distribution of the polluted sca area, sce Fig. 42,

The proposed urgent project will control the sea water guality in 2000

around the existing level.

Mumber of Beneficiaries

Beneficiarics were classified into nine (9) types or categories, namely,
households, hotels, restaurants, shops, factories, offices, educational

institutions, medical institutions and rcligious institutions.

The - urgent sewerage devc!omz_iénl project covers an- arca of 714.6ha by
conventional system and 316.2 ha by interceptor system for Denpasar area.
For Sanur area, it encompasses 331.8 ha by conventional system only. This

urgent project will be compleicd by 2000.

Households and hotels are the largest beneficiaries in the above service

areas. The total number of houscholds and hotels (room) in the urgent

sewecrage service area in 1990 arc cstimaled to be 18,025 " and ' 4,136
respectively.  Those in 2000 are also estimated to be 22,428 and 6,812

respectively.  Their break-down arc ‘shown beclow.

1990 2000
_ Hauschaolds ;;(::r; Houscholds (I.Ill?:ris
Denpasar 16,452 99 20,392 . 1,203
Conventional 11,697 801 14,269 968
Interceptor 4,755 190 6,123 235
Sanur - 1,573 3,145 2,036 5,609

Totai 18,025 4,136 22,428 6,812

The 'sewe_rage development will be ‘¢ontinued until 2010 to achievé.lhe

overall sewcrage plan.  This overall plan scrves a total “area of 3,389:ha by



w

conventional system only including 2,663 ha for Denpasar and 726 ha for

Sanur,

The total number of served houscholds and hotels (room) in the overall

service area in 2010 are estimated 10 be 53,903 and 10,217 respectively with

‘the following break-down.

_ Households Hotels (Room)
Denpasar 49,044 2,147

Sanur 4,859 8,070
“ Total 53,903 10,217

The number of beneficiaries by type in 1990, 2000 and 2010 are shown .in
Table  4.1(1)~4.1(3).

Reduction of Water-borne Disease

As already discussed in the Master Plan Study (refer to Appéndix B Chapter
7 and - Appendix F, Section 1.1) ; '

(i) The annual contraction ratc of water-borne diseases across the Study

Arca is estimated at 57.1 cases pe'r 1,060 population.

(i1) The economic costs of a waicr-borne disease comsist of two (2) factors,
namely 'medical. cost and the opportunity cost of time spent by a
hospri'talized patient,  They arc on avérage estimated at Rp.129,839 and
Rp.9.873 in the above order respectively, adding up to Rp.139,712.

The -population of ‘the urgent sewerage service area in 2000 is estimated at
129',3'??-._  Supposing the above contraction rate is still applicable in 2000,
the annual number of water-borne  disecase cases and the related economic

costs in the area arc estimated to be respectively 7,387 and Rp.1,0632 million

~in: the same year. This is (he siluation where it is assumcd that the project

“ will not be implemented.

The proposed *urgent - 'sewerage devclopment project will greatly contribute

~to the reduction of ‘these watei-borne diseases and related’ economic costs.
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“Increase of Tourism Income

(1)

(2)

Projection of Tourism Income

Number of tourists, tourist's expenditures and tourism income in the

Foasibility Study Arca (the overall sewcrage plan area’ in Chapter 1)

were estimated based on the rcsults of the Master Plan Siﬁdy. “Those in

1990, 2000 and. 2010 are summatized below.

(at 1990 price)

_ 1990 2000 2010

No. of Tourists 456,122 996,924 1,595,989
Tourist's Expenditure (million Rp.) 134,627 316,621 537,500
Tourism Income (million Rp.) 40,388 94,986 - 161,250

In this ecstimation, the gross profit ratio of the commercial businesses

catering for tourists was assumed as 30% on average.

The above projected tourism  income can be realized - only when the
state of thc sea water conceried is kept clean and clear in future
through the implementation of 1he wastewater disposal project. The
annual tourism income in futurc is shown ‘in Table 4.2 (sec, theoretical

with project).

Estimation of Benefit

The above theoretical tourism income with project will be realized
only in the imaginary casc where sewcrage services started in 1991.
However, actual scwerage scrvices are expected fo partially: start in
1998.  Then, the actual annual tourism income with 'pxoject will be
estimated as shown in Column Ag of Table 4.2,

If wastewaler disposal project were not  implemented and as a result
the -quality of sea water got deteriorated more than now, then the
number of tourists coming 10 the F/S area would -be severely affected.
According 1o the results “of the sampling GQuestionnaire survey
conducted towards tlourists, 64.9% of the sampled .tour'ists:rc'plied that
they would not revisit Bali if the quality of sea waler got deteriorated

more.
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Sea water quality -of the concerncd arca is projecied to get deteriorated
to a substantial' extent in 2010, il no wastewaler disposal project is
implemented (sce, Part 1, Chapier 5). It is rcasonable, therefore, to
assume ‘thal the number of tourisis in the case of "without project” will
be decreased to 35.1% of the number of tourists expected in the case of

“theoretical with project”.

The. annual toufism income without project in future is estimated as
shown in Table 4.2 by assuming that the above reduction rate of the
number of tourists proportionally varies from 0% in 1990 to 64.9% in
2010.

Tourisin  benefits as delined as the difference of muri‘sm income
between the wilthout project and with project ‘work out at Rp.30,823
million in 2000 and Rp.104.651 million in 2010,

However, the above benefitls ‘can nol be entirely -attributed to the
sewerage | preiect, Those benefits  will be realized omly by the
combined and concerted cfforts in all related infrastructures such as
road, waler supply, drainage, solid wasle *disposal,. transportation,

clectricity, telecommunication, elc.

According to the results of the questionnaire survey conducted by the

~ Study Team, lhe contribution of sewerage sysiem (o ‘the development of

tourism comes 0 35%.

Thus, tourism bchéfils io be produced by the sewerage - development
project of Denpasar aud Sanur areas are estimated to be Rp.10,788
million in 2000 and Rp.36,628 million in 2010. The annual benefits are
shown in Column D of Table 42.

Economic Analysis

{1). General

Reduction of water-borne diseascs and increase of “tourism income are
the major two (2) benefits. of the Project. Out of them, benefits of
reduction of water-borne discases were not quantitatively analysed,

Benefits of the incréase of lourism income were quantified on annual



(2)

(3)

basis as shown in Table 4.2. This benefit stream is used for economic

analysis.

The cost stream is derived from the disbursement schedules of the

Urgent and Phase B Projects by converting financial ‘costs into

‘economic costs on annual basis. The Urgent Project will be

implemented during the period of 1994 1o 2000. The Phase I Project
will be conducted between 2001 and 2010 to complctc the overall plan.
The dlsburscmcm schedule of the Urgent Prowct is" shown in Table 3.2
in Chapler 3. The disbursement schedule of 1hc Phase 11 was preparcd

based on' the Masler Plan Study.

Preconditions

In conduciing ecconomic analysis, preconditions  were established as

follows:

The - opportunity cost of capital ;o 10%

" Period of project life -t 50 years
" Standard ‘conversion factor for local

components - of ‘initial capital costs © 97.4%
Durable life of (a) facilities ;50 years

(b) pumps & acrators : 15 years

Calculation of Decision Criteria

The capital cosl stream was prepared for 50 years between 1994 and
2043 in accordance with the disbursement schedule of the Urgent and

Phase II Projects, and the disbursement schedule for replacement of

- the construeted cquipment. Likewise, in accor_dahcc-- with the

disbursement schedules the O/M cost siream was prepared.
The benefit stream is represenied by iourism  benefits,

Economic analysis  of the Project was performed - by using the cost

beneﬁl stream shown in Table 4.3.

4-6
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The resulis are as follows:

NPV ¢ Rp.42,321 million

B/C ;140
EIRR D 14.1%

The project is economically feasible.  Moreover, if the reduction of
water-borne  diseases were quantified and added to the benefits, better

results would be obtained.

Environmental - Impact Assessment

('1.) General

(2)

The anticipated eavironmenta! impacts duc to the Project activities are

mostly -beneficial, as the project in itself is an environmertal

“improveméent - project. Si'gnific'am beneficial effects include

improvements of sworface water, groundwater and coastal water quality
and public health.  However, some negalive impacts may be also

expected {0 some extent.

The anticipated negative impacts in three (3) project stages of pre-

construction, construction and operation are evaluated as follows.

Pre-consiruction . Stage

The ' treatmeni * plant requires a  land acquisition of 9.2ha in the
Sewung Swamp Area.  No negative impact - is "anticipated  concerning to

the land acquisition’ since the land belongs to the Government of

~Indonesia and no tesctilement is involved.

Though this land is used as shrimp ponds by privaie sector, it will be

refurned to the government by the end of 1992.

There are no valuable historical asset, flora and fauna in the Suwung

“Swamp Area.

"The land area required in Sunur for booster pump station is rather

small _(500 m?). 'Though the land belongs to" the privaie sccior, it is a



3)

vacant land requiring no rescttlement.  -Hence "no’ significant impact is

anticipaied concerning this land acquisition.

All the scwer pipes arc instalicd wnder the existing roads. Mo land

acqui

sition is required.

Construction . Stage

(i)

Gi)

Vibration and noisc

Vibration and noise will mainly be caused by sheet ‘piling of
sewer trenches. The impacts arc assessed as less “important since
the sewer length wilh sheet piling is not long (6%  of the total

scwer  length).

Pre-boring .method -~ will ‘be adopted instcad of conventiconal
hammering method, if nccessary, lo minimize vibration and

noise.

Lowering of groundwaler 1table

Groundwater (able will be temporarily lowered by dewatering of
trenches during the sewer installation. However, it is considered
lo be limited to a small arca around the construction’ site. The
sewer instailation length below ground water table is not long
(4.6% of the total scwer installation length). "Hence, the "ifnpacts

ar¢ assessed as less imporiant.

Sheet piling. of trenches will be performed (o minimize lowering

‘of ground water 1able, il nccessary.

(iii)

Traffic Pisturbance

The anticipated -(raffic- disturbance is both due to excavation of

sewer trenches as well due to (ransportalion of construction

" materials and surplus excdvated soil.

Though the impact duc [0 scwer trench excavation on traffic may .
be significani, the impact” by (he transportation of soil and other

materials is not cxpectéd to be significant.  Surplus soil to be



gencrated over the construction period is estimated at less than

140 m3/day on average.

Sewer installation and lrénsporlmion of construction materials
and cquipment will be scheduled to avoid peak hours of daily
traffic with proper - work plan. Roads with heavy traffic will be
‘avoided from the routes of project vehicle opcralioh, as - far as

possible.

The one time lengih of sewer lrench excavation will be limited in
heavy traffic roads.. Il nccessary, the work shall be scheduled to

night time - in ordcr to avoid inicerferénce with traffic.

(3) Operation Slage

Odor, noise and foam nuisance duc to the operation of tréatment

system is the éniicipalcd potential long term impact by the project.

Odor due to aerated fagoon treatment  system is considered to be
minimal, because the treatment will be performed under acrobic
conditions. Morcover, the trcatment plani is located more ‘than 300 m
" away from °lhe nearesl -permanent structure, and expected to be

surrounded by mangrove forestation in  fulure.

Hence, the impacts of odor, noise and foam are considered as less
important.  However, water andfor chemical spraying system to the
aerated lagoon may be constructed, il necessary, to minimize foam

occurrence due to- acralor operalion. -



Table 4.1(1) No. of Beneficiaries in Urgent Scwerage Service Areé in 1990

Denpasar Sanur Total
Conv. Int, Total Conv. Conv. Int. Total
Houscholds '11,697 4,755 16,452 .1,573 13,270 4,755 18,025
Hotels (Room) 801 190|  991| 3.145] 3,946 190 4,136
Restaurants (Seat) 1,775 164 1,939 4,432} 6,207 164 6,371
Shops 555 232 187 185 740 232 972
Factories 30 16 4 6_ -31 61 16 77
‘Offices 359 61 420 19 378 61 439
Educational Institutions 101 32 133 g 109 32| 141
Medical Institutions 13 3 16 i 14 3 17
Religious Institutions 57 41 98 11 68 41 109

Note: Conv.

: Conventional System, Int.

Iuterceptor System

Table 4.1(2) No. of Beneficiaries in Urgent Sewerage Service Arca in 2000

Denpasar Sanur Total

Conv. Int, Total Conv, Conv. | 1Int. Total
Households 14,269 6,123 20,392] 2.0%6] 16,305 16,123 22,428
Hotels (Room) 9638 235 1,203 5.609] 6,577 2351 6,812
Restaurants (Seat) 1.835|  166] 2.001| 5,139] 6,974 166| 7,140
Shops 688 298 986 281 969| 298| 1,267
Factories 46 - 25 71 46 92 25 117
Offices 472 77| 549 33 505 .77 - 582
Educational Inslitut_ions 120 47 167 11 131 47 178
Medical Institutions s 4 19 B 16 4 20
Religious Institutions 69 520 121 14 83l s2l 135
Note: Conv. : Conventional Systcm,. Int. : lmercep[or'SySEem

4 - 10




Table 4.1(3) No. of Bencficiarics in Overall Scwerage Scrvice Area in 2010

[ Dcnpasar Sanur Total
Households 49,044 4,859 53,903 ]
Hotels. (Room) o 2,147 8,070 10,217
Restaurants  (Sedt) 4,491 5,845 | 10,336
Shops ' 2,758 376 3,134
Factories 336 126 462

‘| Offices _ 945 - 54 999
Educational Institutions 351 28 379
Medical Institutions O 41 : -4 - 45
Religious  Institutions 382 39 421



Table 4.2

Estimation of Tourism Benefits

{Unit : Rp. million)

Tourism Incomc _ Tourisiﬁ'Bénefiis
Theoretical With Wii&ho'ul - | Sewerage
Year With Project Project Project Total Contribution
Al A2 B C=A2-B | D=Cx .35
1990 40,388 40,388 40,388 0. 0
1991 45,050 43,588 43,588 0 o
1992 50,078 46,828 46,828 0 0
11993 55,245 49,867 49,867 0 0
1994 60,548 52,689 52,689 0 0
1995 65,982 55,216 55,276 0 0
1996 71,542 57,613 157,613 0 ‘ 0
1997 77,225 59,684 59,684 0 0
1998 83,029 63,660 61,475 7,185 2515
1999 88,950 80,291 62,972 17,319 6,062
2000 94,986 94,986 64,163 30,823 10,788
2001 101,135 101,135 65,035 36,100 12,635
2002 107,394 107,394 - 65,575 41,819 14,637
2003 113,762 113,762 65,772 47,990 16797
2004 120,237 120,237 65,613 54,624 19,118
2005 126,817 126,817 65,089 61,728 - 21,605
2006 133,501 133,501 64,187 69,314 '24,._2_60 _
2007 140,288 140,288 62,898 77,390 27,087
2008 147,175 147,175 61210 85,965 30,088
2009 154,163 154,163 59,114 95,049 33,267
2010 161,250 161,250 56,599 104,651 16,628
Source JICA

4 - 12




Table 4.3 Cost Benefit Streams - Economic Analysis -
cC=Capital Costs; OM=O/M Costs; CS=Costs; BF=Penefits
CF=Cash Flow (=BF - (C85)

{Unit:Rp mitlion)

i e e . S B s .y U T it e Ly i T Ak i e e Sk L3 B8 Ak W ) i R Y T e T P B o e e b e n mr

NO. YEAR cC oM Cs BF Cr
1 1954 1210 0 1210 0 -1210
2 1985 2975 0 2975 0 ~2975
3 1996 19524 0 19524 0 -19524
4 1997 - 22630 0 22630 0 -22630
5 1998 16724 398 17122 2515 -14607
6 1999 91234 796 9930 6062 ~3868
7 2000 8786 1154 9980 10788 808
B 2001 10229 11594 11423 12635 1212
9 2002 10229 1194 11423 14637 3214

10 2003 12475 1194 13669 16797 3128,
11 2004 18765 1194 20959 19118 -1841
12 2005 18741 1194 19935 21605 1670
13 2006 15416 1489 16905 242690 7355
14 2007 8802 1784 10586 27087 16501
15 2008 8717 2080 10797 30088 19291
16 2008 §541 2375 10916 33267 22351
17 2010 7199 2670 9869 36628 26759

18 2011 810 2670 3480 36628 33148
19 2012 2960 267Q 5630 36628 30998
20 2013 771 2670 3441 36628 33187
21 2014 0 2670 2670 36628 33958
22 2015 . O 2670 2670 36628 33958
23 2016 0 2670 2670 36628 33958
24 2017 0 26710 2670 36628 33958
25 2018 0 2670 2670 36628 33958

26 2019 2738 267¢C 5408 36628 31220
27 2020 2685 . 2670 5355 36628 31273

28 2021 0 2670 - 2670 36628 33958
29 2022 0 2870 2670 36628 33958
30 2023 0 2670 - 2670 36628 33958

31 2024 1488 2670 4158 36628 32470
32 2025 - 2065 2670 4735 36628 31893

33 2026 810 2670 3480 36628 33148
34 2027 2960 2670 - 5630 36628 30938
35 2028 771 . 2870 3441 36628 33187
36 2028 0 2670 2670 36628 33958
37 20306 - 0 2670 2670 36628 33958
3B 2031 0 2670 2670 36628 33358
33 2032 0 2670 2670 ° 36628 33958
40 2033 0 2670 2670 36628 33958

41 2034 2738 2670 5408 36628 31220
42 2035 2685 2670 5355 36628 31273

43 2036 a 2670 2670 36628 33958
44 2037 0 2670 2670 36628 33958
45 2038 G 2670 2670 36628 33958

46 2039 1488 © 2670 4158 36628 32470
47 2040 2065 2670 4735 36628 31893

48 2041 810 2670 3480 36628 33148
49 2042 - 2960 2670 5630 36628 30998
50 2043 771 2670 3441 36628 33187

gy oy i ks . Y e Sy e WY P S e S O A B el . S S R B AW L4 VY WM M. P IR WEY MY Bl e T ey M S gy e W e gy gl ikl bl

Source: JICA
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5.1

Chapter 5 FINANCIAL EVALUATION

People's Willingness to Pay

Based on the resulis of the Mastér Plan Swudy, average unit monthly amount
of willingness ‘to pay by ‘beneficiary’ in the urgenl sewerage service arca
in 1991 were estimated. Moreover, these willingness to pay were converted
into monthly amount of willingness to pay per m? of floor area. The results

are shown below.

Rp./household or Rp./m2 of
cstablishmcm/_month floor arca

Household .. 2,264 14

Hotel 167,105 76
Restaurant . 7.977 - 48
Shop. 4,957 . a1
Factory 8,802 113
Bank o 29,522 40

‘“The total. amount of annual willingness to pay in the- urgent sewerage

service area is estimated to be Rp.763 million in 1990 and Ryp.1,314 million
in 2000. In 2010, sewerage services will cover the entire overall plan area.
As a resuli, the total amount of annual willingness to pay will reach
Rp.3,582 million in 2010.

chardmg Rp.1,314 million ‘in 2000, houscholds aré the topmost contributor
with the share of 40.1% followed by hotels and shops will 34.6% and 5.1%,
respecnvely Arcawise, me sharc of the Denpasa_r area is greater with
52.4%, that of the Sanur area bcmg 47 .6%.

It is to be noted that the annual O/M costs of the project are estimated at
Rp.1,194 miilion and Rp_‘.2,67{) million in 2000 and 2010 respectively and,

therefc_rre,'thal'lhe_"l'(')'lal annual wil'lingncss to pay in 2000 and 2010 is

_greater than the annual O/M costs -in - the respeclive years.



5.2

Sewerage Charges in Other Cities

(1)

(2)

Jakarta

The underlying philosophy of the sewerage 'org:a‘nizati'ori rogarding
cost recovery is to redeem O/M cost at the least. Based on it, official
tariff. of sewerage discharge services 10 be “applicd - for beneficiaries
with direct connections to the sewers was legalized in 1989 by the
decree .of the Ministry of Public Works. - The tariff structure is based

on the floor arca of the c¢lient's house/building and the

guantity/quality of wastewater.

Clients  are é'iass'i:fied into five (3) categories, i.c. .Residential, Small
Commercial, Large Commercial, Industry and Social Institution.  Each
category is further broken down 1o specific types of customers.  Unit
price per':_squarc meier is -different in accordance with- the nature of
effluents. The unit price is Rp.28 for Residential, ‘Rp.50 for Small
Commercial, Rp:182 for Large Commercial, Rp.108 for Industry and

Rp.56 for Social Institution on simple average basis.

Under the above sewerage charges, the average household  will pay
monthly 1.0% of houschold income for wastcwater discharge.  On the

other hand, waier supply charge is- 4.0% of houschold ‘income on

average.

‘Bandung

In Ban'dung most of the population had been served with water supply
when sewerage was introduced. 1t was natural, therefore, to adopt a

sewerage charge that is linked with water supply chla'rgc. Thus,

“sewerage service charge, which is called cnvironmental charge in

Bandung is stipu[aicd 1o be 30% of water supply charge for those
beneficiaries having connections. A houschold on aveérage pays
Rp.10,000 per month as water supply charge: Then, it pays on average

Rp.3,000 per month as eavironmental charge.



5.3 Affordability and Contribution of Tourism Industry
- (1) Basic Co'nccpi

The project is primarily economically motivated, although it has an

imporiant. -social rele by improving public health,

Therefore, - the major part of project costs will be borne by
beneliciaries themselves, And the balance will be borne by the
government which has an important function of maintaining a sound

sanitary environment.

Firsﬂy, the entire O/M costs will be borne by the entire beneficiaries

in the sewerage service arca.

Secondly, a major part of initial costs will ~be borne by those
beneficiaries which will rcap the bencfits of the project more direcily
and more abundantly. They  are the: so-called -fourism industry

represented by'hdtcls and restaurants.

Hotels are the prime beneficiary of (hie "clean, clear and beautiful

seas”, which will be kept that way by “the project. Conversely, hotels
-

will suffer fatal damage from polluted seas in the without case of the

project.

" Accordingly, hotels in the sewerage service area will bear  the initial

costs thai are to be duly expected of them.

Moreover, the construclion of sewerage in the F/S ‘area will have
effects on tourism industry morc or less over the entire Master Plan
‘Study Area by maintaining the seas clean and clear. Therefore, hotels
“and restaurants in the Master 'Plan Study Area “will partake of the

‘shouldering of initial costs.

" Thirdly, ‘the governmem will bear: those remaining initial costs in the

~ form of grant.



(2)

(3)

Affordable Initial Cost of Hotel

Every hotels would be forced to install houschold package treatment
plant by themselves in casc of without project. The construction costs

of household package treatment plant are considered as  the upper

limit that hotels can bear as a initial cost of the scwerage project.

The estimated construction costs of household package treatment plant.

per hotel room by class of hotels are as follows.

(Unit: Rp. million/room)

Classified Hotels Non-Classified Holels &
: Other Accommodations

1.97 1.41

Contribution of Tourism Industry in Master Plan Study  Area

As the sewcrage project. in the F/S. area will have effects on louris.m
industry more or less over the entirc Master "_P'lan -Slu=dy - Area
including the three (3) lourism ccntcfs. it is.pr'oposéd that a
substantial part of the remaining initial costs be borne by the tourism

industry therc. It will be representied by hotels and restaurants.

Ncw-ho:el's and reslaur:ﬁﬁts in the Master Plan 'Study_ Area are
subjected to Tourism Tax which has taken effect from June 1, 1992
under the ‘decree of the Ministfy of Tourism, Post and
Telecommunications.  Under the tax, -two (2) percent l.évy is imposed
on the guesis’ bills in addition (o the combined 15.5% levy of the

previous service charge and development fax.

It is proposed that a fixed ratio of the revenue from Tourism Tax ' be

appropriated for the recovery of initial costs. As the - contribution” of

‘the sewerage project among various infrastructure ‘projects in

further developing tourism is considered as 35.0%- (refer to Section 4.4,

Increase of Tourism Income, Chapter 4), the revenue 10 be collected

from Tourism Tax of 0.7% (2% x 35%) will be used fbr-initial cost

recovery.



5.4

Proposed Sewerage Charge

(1} Sewerage Service Charge

This charge will be applicd to all types of bencficiaries located within
the sewerage service arcas, The chaige is based on floor area and

takes the form of monthly rates per m2,

The Sewerage Service Charge was established based on the following
two (2) factors.

(i) Tariff of water supply charge actually employed by PDAM. In
this case, the scwerage service charge was assumed as 30% of

water supply charge.

(ii) People's willingness to pay for sewerage services clarified

through the sampling questionnaire  survey

Also, the sewerage scrvice charge actually being enforced in Jakarta

was rcferred to. .

The proposed Sewerage Scrvice' Charges are shown in Table 5.1 along

with the above mentioned scwerdge service charges and willingness

to, pay.

According to the proposed charge a household will ‘pay Rp.2,684 on
average per month. It corresponds to 0.935% of average monthly

income..

The present value of the cumulative revenue from Sewerage Service
Charge for 30 years from- 1994 o 2023 discounied at 5.5% (FIRR) is
calculated to be Rp.27.474 mitlion. It is 140.5% of that of the O&M costs
{(Rp.19,554 million),

The Sewerage Scrvice Charge can fully meet O&M cosis. The surplus

- will be used to cater for replaccment costs and 3.8% of .initial costs.

The estimated Sewerage Service -Charge revenue in 2000 comes to
Rp.1,647 million. Ouat of i1, hotels and households account for 38.0%

~and - '31.9% respectively, combinédiy- reaching 69.9%. They arc



@

followed by offices with 10.1%, shops with 4.0%, medical institutions

with 3.4% and so forih.

‘Area wise, the Denpasar arca accounis for 53.0% and the Sanur area

47.0%.

Area and type of beneficiaries wise, in- the Denpasar area houscholds
will bear a major part of the charge,'accouming for 52.7% of the total.
They are followed by offices with 17.5%, medical institutions with

6.4%, shops with 5.7%, hotcls with 3.9%, etc. In the Sanur area most of

the charge will be bome by hotels with the share of 76.5%. They are

followed: by households "with 8.5%, shops with 2.3%, offices with 1.7%,

ete.

Capital Works Charge

Capital Works Charge "will be applied 10 all the existing and future
hotels located ‘within the scwerage service areas. It will be levied
when a new hotel is conspructed. Regarding the hotels that alr.eady
exist or ‘will be bu_ill.be'forc sewerage construction, it will be levied

when sewerage is constructed.

The proposed Capital Work Charge is Rp.1.97 mil-lio'nlmom for
clagsificd hotels and Rp.1.41 wmillion/froom for non-classified hotels

(refer to Section 5.3(2)).

These arc the regular rates. For those hotels  which’ already exist or
will be built before project implementation, 50% of regular rates will

be applied.

The present value of the cumuiative Capital Works Charge.'revéﬁ_ue for
30 years f{rom 1994 10 2023 discounted at” 5.5% (FIRR) is calculated at
Rp.7,495 million. It is 5.8% of that of the initial costs (Rp.129,628).

It means that the contribution ‘of hotels in the sewerage ‘Service area

to the injtial cost of the Project is not so large.



5.5°

(3) Tourism Tax

This Tax will be utilized to recover capital costs of the Project along
with Capital Works Charge.

Under Tourism Tax all hotels and restaurants ‘in the Master Plan Study
Area will ‘impose 0.7% levy on the clients’ bills (refer o Section
5.33)). ' ‘

Tourism Tax for this Project will be enforced from 1998 when

sewerage services - start.

Tourism Tax will be -collected by the government and later will -be

transferred to the scwerage organization as subsidy.

Tourists' expenditures on hotels and restauramis in the Master Plan
Study Area in 2000 and 2010 arc estimated at Rp.832,476 million "and
Rp.l,{—lOS,OO._S million respectively.  As -a tesult, the revenuc from
‘Tourism Tax of 0..7% is calculaied at Rp.4,959 million in 2000 _an(.l‘
Rp.8,388 million in 2010,

The present value of the cumulative Tourism Tax revenue fdr 30 vyears
from 1994 to _2023 discounted at 5.5% (FIRR) is <calculated at Rp.71,812
mitlion. It is 55.4% of that of the ini;ial costs (Rp.129,628 miliion).’

It means that the contribution of Tourism Tax ta the initial costs of the

Project is as large as 55.4%.

Financial Analiysis

Financial analysis of (he scwerage organization in the form of the

ecstimation of firancial internal raie of return (FIRR) and financial

- statement projections for the period of thirty (30) years was performed.

The analysis was made for the proposed financial plan and three (.3)
alternative plans.  Their financial preconditions are summarized in Table

5.2 and Table 5.3 respectively.

The results of the financial analysis are summarized below.



(1

(2)

Proposed - Plan

Financial internal raie of rcturn '(F]'RR) was - calculated at 5.5% based
on the cost benefit streams for 30 years from 1994 to 2023. The cost

benefit streams arc shown in Table 5.4.

The value is considered sufficient and rcasonable since - the sewerage

organization is a public enterprise.

‘Projected financial statement comprised of income statement and

funds statement for 30 years from 1994 ‘to 2023 is shown in Table 5.5.
As it shows. the scwerage organization will be financially sound and

stable in terms of carnings as well as solvency except for a few years,

Alternative Plans

FIRR was also. catculated for Alternalive Plans 1, II and III bascd on

cost benefil streams. The calculated FIRR are 5.49% for Alternative I,
7.8% for Alternative 11 and 11.1% for Alternative TII. ~ For the cost
benefit streams, scc Table E.5.5, E.5.6 and E.5.7 in Appéndix E.

Financial statement was also projected for three (3) aliernatives., The
sewerage organization will alse be financially sound and stable in
terms of ecarnings as well as solvency except for a few years. For

financial statement, see Table E.5.8, E.5.9 and E.5.10 in Appendix E.



Table 5.t Proposed Sewerage Service Charge
(Unit : Rp/m%/month)
Proposed Bascd on _ Jakarta
L Sewerage Water Willingness Sewerage
Beneficiaries Service Supply 1o Pay Service
Charge Charge Charge
4‘
Households 22 22 14 28
—
Classified 125 150 89 224
Hotels 1
B LOtherS, 50 | 143 45 60
Restaurants 50 55 48 60
Large 70 65 73 . 140
Shops ] -
Medium/Small 30 16 28 . 40
Large/Medium 1580 201 124 170
Factories '
Small 250 33 57 40
Banks 50 &0 40 40
Offices | yper | Private 50 50 . 40
Offices} Government 30 32 - 40
—
Educational Institutions 20 18 - 40
Medical Public 50 43 - 72
Institu- {priyate 170 174 : 224
tions
Religious Hindu Temples B 0.2 0.2 - 40
Institu- | gipers 15 13 - 40
| tiens _ | '
Source

HCA




Table 5.2  Preconditions for Financial Analysis

- Proposed Plan -

1, ‘Financial Sources of Capital Costs
1) Initial costs
Loan from central  government | . 65%
Grant from central/tocal governments : 35%

2) Replacement costs
‘To be self-financed by the secwerage organization

2. " Terms of Loans from Central Government
Annual fate of interest : 10.5%
Repayment period ;25 years
Grace ' period : 5 years

3, Cost Recovery Method (Sewerage Charges)

(as described in Secction 5.4)

4, Depreciation
1} Depreciation periods
Facilities ;S0 years

-Pumps & aerators 1 15 -years

2) Depreciable assets

Those assets for whose acquisition capital costs will be incurred.

5. Collection Rate of Sewerage Service Charge : 90%
6. Annual Rate of Price Escalation T 9%
7. Rate of Tax on Corporate income : 33%

Source: JICA
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Table 5.3 Comparison of Preconditions Among Altematives

Alternatives

511

il
, . 1 i RSN
1. Cost Recovery Method
1) Tourism Tax (Tax Ratc (%)) 0.7% 1% 0.35% 0.1%
2) Sewerage Service Charge (as described in Section 5.4)
3) Capil'al _Worké Charge | {as des'crib_ed in Sec;ion 5.4)
2. Financial Sources |
1} Initial Costs
(1 Loaﬁ from Central - . e
VGovernmcni 65% 90 % /3 15%
(2) Grant from. CénlraULUCa! . - : _
Governments - 35% 0% 2/3 85%
2) Repléccmcnt Costs | _
(1) Self-Financing _ 100% ' IOO% 50% 0%
{2) Grant from * Central/Local | o
Governments : 0% 0% 50% 100%
Source: JICA



Table 5.4 Cost Benefit Streams - Financial Analysis -
(Proposcd Plan)

CC=Capital Costs; OM=0/M Costs; CS=Costs; BF=Benefits
CF=Cash Flow (=BFf - C§) .

(Unit:Rp Million)

e o o g BACY e Rk S P e A T e A Mt ) e b P AP E e b A e P e R S VS R bk o PR D L S i g A ik e

NO. YBEAR cC OM cs BF CP

1 1994 793 ¢ 793 0 -793
2 18%5 - 1950 0 1950 -0 ~-1950
3 1996 12923 0 12923 0 -12923
4 1997 14957 0 14957 0 -14957
5 1998 11074 398 11468 3696 -7772
6 1999 6048 756 - 6844 6118 =726
7. .2000 5819 1194 7013 8502 1489
8 2001 6770 1194 7964 7578 -386
S 2002 6770 1194 7964 8058 134
10. 2003 8254 1194 9448 8623 -825

18 2011 816 2670 3486 11834 8348
19 2012 2980 2670 . 5650 11834 6184
20 2013 1717 2670 3447 11834 8387
21 2014 0 2670 2670 11834 9164
22 2015 0 2676 2670 11834 9164
23 2016 0 2670 2670 11834 9164
24 2017 Y 2670 2670 11834 9164
25 2018 0 2670 2670 11834 9164

2B 2021 0 2670 2670 11834 9164
29 2022 0 2670 2670 11834 9164
30 2023 0 2670 2670 11834 9164

o i G AR S o A Gy e S Gk Aot ey W L B . W S S T B Lk i i D o e B R WY e e o Y S W

Source: JIChA

5-12



g o s S A s S e o ks s 8 O g e R TR

YOID sadInosg

[P ——

——

0L0°SE ¥0Q’TE  LBT’9T 68L’6T O0CLY'0OT L68°FC 0 0 o 0 souwieg ysu)
19L°85% O¥0’OLT SG6°SPT ¥IE’TZT 02886 ¥PS‘BL 915’26 ZTS'¥e Tv6’'E  Tv0’T SATATTTARTT UEOq
¥9L8E 99L70E ¥Z9'6T VYET'LZ 69S'EC 8GYYZE SO¥/SE S90'BZ G688 6¥H’l suotaeoT1ddy
$90°y  918‘% 86£79  6SE‘6  £E€S’9  L68'E. O o 0 0 Tearde)y BuTyION
T€E6°T 16T°T  £09 LE 14 0 ! 0 0 0 TedTouTag yo juswiwg
98.'zE 8S9°%T TZS'TZ LES’LT . 0TO’LT T9S‘BL- SOV'SE S90°8BT S8B'E 6P’ sxxoM Tw3iTdwd
$9L°8c 99L'0DE ®EL'6Z w.mm.ﬁm 695°EZ  86HZE SDFSE S9G’HZ  SBEE  &¥E‘I _ §80IN0S
0LY'T  PTET  €0Z'T  €80’T . bL6 .  £98 0€9 65T 0 0 uotseToaxdag
89%°1T 0£9°8 BIE‘L EPZ'9 ES6°S 966’6 ZAE'ZT €T8'E  09E’'T  L0§ sauwxg
£62°7¢ . 220°9T SOL’HT P6S‘IT 9G0'TT S9S’8T ETI0‘EZ ZPL'BL SES'T W6 . . sueot
LZS'%  ¥8L'v  86L‘S £LE'8  S8S'S  YEQ'E  DE9- . 65T 0 0 XBJ, 28339 3TIOXJ
Ausdwalels spung .
4ES'y  ¥BL'Y  B6L'S  €LE'B  GBE'S  ¥ED'E  OE9- g2~ 0 o Xer x933® 3T30%q
ge€yée  9L5'CT  TZI'E BOS'Y  L0GYE PES'T D ] 0 0 _ - . ¥ug,
$96°¢ - 09E‘Z . 0Z6'8 TEB‘ZT TES'B  L99°F  O0E9- 652 0 0 Xel 2303aq 3TI0XJ
LBTET. OT8’TIT 6£5°L 030‘% ZES'T  OLS'T  DES £52 0 0 " axngTpusdxg
. 5 .
9EL'0T 099%L  £%L’'E  L&S g9 -0 (i} 0 0 0 3setagur o jusuieg
GL¥'T  ¥ZECT  £0Z'T  EBO'T  WLé £38 0E9 652 0 ) . uoT3wyoaxdag
180°€ Lze't t65°2 6LE'T SCy¥‘T L3O 0 0 0 0 POURUSIUTEH puw GOﬂuuummo
7sz'zz TLTI'6T 66%“ST TIv6°9T ¥8T/IT 86T'9 O 0 D o enusasy
DOE’ST - §STCET T9H'IT €886  ¥99’S BIY'Z O 0 0 0 xey, ustamOy
809/ SL¥‘T  £S5E°T 90T’y LSL'E  T166'T € 0 ] ¢ eixeyy sxxom Teztden
yYe's BEP'Y S¥9°E  zEe'T  ZSL'T  BLL 0 H ] 0 abrey; PoTAY®S 9HuIamsg
JUSWSRLIS DWODUL . .
€00z  Zo0Z 100z 0002 66T  B66T  L66T  966T  S66T  ¥E6T xeex
o1 6 8 L 9 ¢ ¥ £ z T ew

-

(voTTTTw dy :37UR)

- uglg posodoig -

wowelelg [eoueuly (1) §°¢ oEaH.

o

W



YLD :enInos

- o e i e - — [e——— — e R A oy T e e e e I

.

= e e

AuorTTIw &Y 37Un)

870°€Z 66Z'EE ¥LB'YS YIE'EY GET'E3 6¥LI0S 606'SS BYSIOS SST'SYy  BIL'6E . aouvTRE YF2D
SYSSLb ¥0’E8Y 9BS'C8Y OEZ'vBY GEE’PSY GLE'BTF 869708€ SEV'PYE 958/S6T LSE'SHT | I uzor
9,68 SB9'L  0SS'o ZT9'€h TTTLy 669°Sy 955°Z% bvs’ Hm_‘mmm_mm vzs’es o _mnoﬂmwnqﬂmum.
1LZ'0T~ £15°1T~ 06¥78~ 69T 9%¥‘z  0¥8‘y  ZSE’S  ZEE'S  TEF'S  ¥E9H . Teardey Burxiom
T0S°%T 6SS‘CT  PYBI0T 9.6°8B  6BT‘L  E09°S LS’y 0ZL'E S00'E  SER’E _TedrouTad 30 jusudng
CLYL'P  T0L'ST 86T'v  BI¥’YE 98S’LE 9SZ’SE. 8Y9’ZE TEY’'ZS 88E’BS. SES’IL : EAIOM Hmu4mmu
9168  S89°L ' 0SS'9  ZU9'Eh TTzL 669°Sy 9SS'Th WYS'ID SZB/SY HTOVES ~ seoanog
c18’z  €SB'z  98LT  LOL'Z  02Z9'Z  wiv‘r  TLE‘Z  892T. 180’z  SBLI _ uorarTosadag
0 ] 0 $90°ZT .GSTYEI OVE‘ZT - LZP'TT  TISE“BT 9EV’0T L8L°6T _ SIUBID
0 0 0 yO¥’zz TEV'vZ  LT6’ZZ  TETZ'TT TBOYHPE TSE’LE  LbLisE _ . sueo]
£0T’9. 08P  ¥OL‘E  LLE'S  STG'L  696'L  LES'L  P¥B'9  6¥E’9  ¥OE’S X2l I837® 373014
UQNEmumum.mﬂqdm .
E0TS  OE8'%  ¥IL‘E  LLE'S  9T0“L  696L . LES'L  ¥¥B‘9  6¥E'S  ¥0g’S . X2l X333 37304
98z'c 109’z  LTO'T  ¥EP'E  BLL'E  TEZ'¥Y  BSO'Y  GB9'E  6TIV'E  9SB'L xel
68€‘€ 0E¥’L T6L’S TT8'6  €GL'OT 0STTT SBS'TT OES'OT BYL'E  EST'8 xel ax03sq 1713024
906°78 568785 8S0°SS ZS6'8Y BL9'0F E¥LICE LLY'LT BYS'EZ EVE'6T 68S'LI . san3 ToUsdxa
zZL'Ev 9L0’Tv ¥YSBE TES'EE TBL’LZ . ZT0°ZZ 908/8T ¥TP'ST SET'RT  9¥H’ZI asexequl yo jusudeg
£18'z €58’z  98L‘T  LSL’'T  0T9'E  WLP'T  TLE’Z BSTZ  LBO‘ET  SBL'T . usi3wTosxdag
TTE’ST v96PT BTL’ST G6§7ZT LLZ’OT LSZ'B  00§'9  LLE'H  T99'C  BSE’E  @OUDUSIUTIH PUR uOTILIRAD
S6Z‘ZL STE'9S 6¥8I0S ¥OL’OE TLPIT5 EO0‘SY ZLZYBE 86T’ ve ZTL/6T 6WL'ST . ' snuasey
THZIS 0T0°LY 6ZT'EV BYS’6E OTL'PC 907D 965797 SZZ'EZ. L¥Z'0Z 8I9°LT XvI, WSTINOYL
o , g , g , 6E6’T S69°C yiviz  69z'2 ze0'e 076°1 s’ ebzeyn sixxom Te3TdED
£50°TZ STE‘GY OTL/LT LST'ST ¥50’PT €ZIFZT LOP'OT 1688 . ¥SE’L . BLE'Y sbxoyn @dTaleg obvismes
JUIUIDZVIYS IWOIUT

£T02 zToz  TI0Z  0T0Z 600z BODZ L00Z  900Z mocm $00Z aeez
0z 61 g1 Lt 91 §T - ¥T €T F2 TR 2 on

- e i v S 2 e s Y T e B

T et e e

- nm_m. nomomoﬂ - udwalelS [erouruly {7) §°¢ 2198

5-14



WOIL :felanog

e i o S B e e e . o s L, A B B A . Yoo e P T R [ e e i

i e o i s

L6Z°0L 2¥9°8B% zvz’t- 90T GE~ ISTB- 9G9TT £65’L  86TYL  TLPOT GE89T HOURTRE UsSED
HRZALTT LEC'CST T0T BT 9CH’PIE TOT’OPE ZIEL'ELE TTO'6BE DLL'TZY BTE'EVY 99€°C9Y S3TATTTGRTT U207
L9L°6S BRS°09 650725 6I0°BP GLSC9E £94/6Z €SSYET GL8YLI  ¥B9CZT  ¥6¥70T _ suotaesyiddy
€c9'Ty 688'TE %98°7T2 §E8'9T- BOG’ET- £30°%  §6T £LT°€- %9f‘e~ 61’9~ CTeatde) bBuryioy
ZIT‘87 %0878z GE€z‘0f LS9°O0f OTZ’BZ O0OL’SZ PSZ'EZ 8¥O’TZ 8¥DET LBY'OT TedToutad yo auswieg
0 0 0 L0T'0E 9rE‘BT O 0 0 0 0 g)Iop Te3TdeD
LSL'69 889705 660’25 6T0'Fy GLG’96 E£SL6f EGG°ET GLB8’LT $8S’ZT  ¥EYOT $30IN08
106’ T0O’E  TOC‘E  TOO‘E  BE6‘z  £L8°% gL'  £18'C  £LB'T  £48°C uotyeTosadag
¢ v} 4] 0 [ ] 0 4] 0 4] SauRIn
G 0 0 0 o o 0 0 ] G BUROT
99£99 189'LS 8E0'e% BTO'TY TPY'EC 068'9T 6L9°0Z TOO’ST 0I8'6  TT9’L xey I833ye 1T30XZ

FUBWIZELS SpUngy

o e e o e i i e o L Ak o A PR L . B . o YA i . e e e B T . Sk s o 45 ————— e ke o g B8 kb ey B Al % S BAR. WA e e

95798 LBS’LS BED'6Y BTO’TV T¥9'EE 068°SZ 645°0C ZOO'ST OTI8'6  TT5'L xel I233% 3T30AJ
TS6‘GE  TOO'IE LEY'9T L8077z PIT'ST 6L¥'PT SET'IT 840’8  €8T’S  E£0T'% x2g
LTL’Z0T 0SL’8B EE£§°SL SOT'E9 G5L7TIE 6SE’TV ¥IB/TE 6L0°€T €60°ST PEL’TT Xel 530383 3T301d
TEY’8S L9T/88 LTS‘89 £50°69 06v°63 998763 9ET‘0L S¥S'OL 00870L Li0'L3 _ ean3 Tpuedxd
11887 T¥§’6z O9TO'EE 9LTSE B6T'6f 963°Th BEC'PH B¥S’9p 8YSBY  SIH'SY 38883l Jo Iusuied
TO0‘E  TOG'E TOO'E  TO0‘E  BEE'T  £LB'Z  £LB’T  £LB’T  ELB'Z  ELB'L S uoTIRTIBICER]

£TS’8E CZY’'SE O00S'ZE 9T18°SZ ¥5§°LZ 96G°ST  $ZO'ET  ETI’Tz 6LE76T BLL'LT 8oUPUARUTTH pue uSTIEIAE0

- - - -~ . TV e s P S It S . o o e i e i e o i e e o P P ek b

8¥T/TLT STO'LST ZSO'¥PT BST/ZET 9%Z'TET ¥ET’TIT 050°Z0T ¥T9'f6 €68°58 TO8'BL enuaasy
LOE*TTT T62*1TT Z0TI'Z0T TL9’ES LEG’SE T¥8“BL TEE‘ZL 65639 08B’'0% £68°SS _ _XBL WSTINOL
0 G ] 0 0 0 0 0 ] . ] abxeyD s3IoM TRITAED
I¥8'67 9TL'SY 0S6°TP 88¥'BE BOE'SE E6E’ZE BIL‘6Z G9Z'LZ ETQ’GZ 8¥6‘LT sbxwyn ®o7a2v5 abwismss

ULl rlsS PWOIUT

A et o o e M L P e o L M . e i A S e e o i A o s i o o L M i ot PN O {5 PR e M L PP o e P R e e

£70¢ YAA 4 126¢e 0z0Z 6102 BI0Z L1002 9102 sT0¢ ¥10Z Ieazg

- i i e b - . . —— - ———

P i e i e e e 2

P i e g i i e o g R e s ey A o e s S o ey e Rl Sk . . S e P I e e e o e

¢ 6Z 8% Lz 14 14 ¥Z £Z e TZ T ON

A o 1T i 1 e 7 VP e T B Y Y T Y . S . o e . i e e . A e e b o e e B e oy W ok e i e e o SR A Ak R e L O ek - A B e e B e g B e R B P . . o |

{uoTTTT®™ &8 :37UM)

- ueld ﬁ“umoaohﬁ = HRUANRG  [BIURULY AmV $°¢ 21981






6.1

6.2

CHAPTER 6 SEWERAGE ORGANIZATION

Required Activities for Sewerage Organization

The required  activities of sewerage organization are as follows.
(i) - Administration

(ii) 'Financc/Ac'cour'uing

(iii) Public Relations

(iv) Planning

(v) Construction

(vi) O&M of Treatment Plant and Pumping Stations

(vii) 0O&M of Collection Systems

{viii) House Connection and Disconnection

(ix) Envir(')'nmgnlal Moniloring

Existing Organization of PDAM

The existing organization has two (2) departments of administration &
financial department and technical depariment under director/vice

directors. Each department consists of several divisions as follows.
(i) Administration & Financial Dcpartment
- Administration Division, Financial Division, Accounting Division
and Customers Division '
(ii) Technical Depariment
- Production - Division, Transmission & Distribution Division,
Maintenance Division and Téchnical Planning Division

For the organization chart, see Fig. F.2.1, Appendix F.

The total number of staff of PDAM is now 365 lincluding 37 security staff.

"They are serving 26,000 customers. The number has not been increased

since 1983, .though the production volume has been increasing every year.



6.3

Alternatives - for Sewerage ~ Organization

Two (2} typical scwerage organizations are compared,  One is Independent

Organization.  Another is Integration into PDAM.

(1)

(2)

Independent.  Organization

This is discussed in analogy with the existing similar” organization;
Denpasar PDAM. The organization has the following functions.

(i) Controt Committec
{i1) Director/Vice-Dircctors
(iii) Internal Audit

(iv) Administration and Financial Dcpartment _
- Responsible for adminisiration, financial affairs, accounting

and customer & public relation

(v) Technical Department
- Responsible for opcration of ircatmeni plant & pumping
stations, environmcnlal monitoring,.scwcge .collection, house
connection & disconnection, wmaintenance. of all facilities,

planning and record  keeping

Thc required staff number is assumed 1o be 100 in 1998 when sewerage.

services start. The nomber will increase o 370 in 2010,
The organization chart is shown in Fig. 6.1.

Integration into PDAM

If a new organization for scwcrage system is integrated into PDAM,

some divisions can be shared for both water supply and " sewerage.
Those divisions are as follows.

- Administrative division

. Financial division

- Accounting division

6-2



(3)

- Customer division
- Maintenance division

- Planning division
The integrated organization chart is shown in Fig. 6.2.

The staff number required for the management of sewerage systeni
are estimated to be 80 in 1998 and 290 in 2010.

Recommendation

The independent organization is frce from undesirable habits of. the

old system and stafl in there are highly motivated in their jobs.

However, all ‘ac;ivilies for the management of sc\Qerage system shall
be covered by -its own staff and . as a result, financial burdens are’
larger than integration into PDAM. Moreover, all staff shall .be newly

recruited, while they will. be less experienced in the ‘manageément of

sewerage system.

It is recommcnd{:d to inicgrate the new sewerage organization into the
exisiing’ PDAM, considering ' the importance of O&M cost’ saving and

serious -shorlage of sanitary cngincers and  technical ' staffs, - -

(_,_3_‘-”
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G 6.4 ORGANIZATIONAL STRUCTURE OF PDAL
o _ (INDEPENDENT ALTERNATIVE)
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7.1

7.2

CHAPTER 7 RECOMMENDATIONS

Immediate Project Impleme'ntatiun

The water quality of rivers, coastal sca and groundwater in the Project Area
is much polluted due to disposal of unireated wastewater from human
activities. Further aggravation of the water quality will causc fatal
dhmag’es on the tourism resources and ‘public health of the Project Area,

An immediate implementation of the Project is necessary for both
development of the tourism ‘industry and improvement of the overall
sanitary environments: of the Project Arca.

Hcﬁce,:.it is recommended to commence the necessary financial

procurement at the eartliest.

Development of Monitoring ~System

Monitoring of the water qu_alily in rivers, coastal sea and groundwater of
the Project Area has been limited with respect to both area and time.
Monitoring system of such water quality shall be developed for better

environmenial management of the Project Area.

“The proposed monitoring location of -the river, coastal sea and groundwaler

quality are shown in Fig. 7.1

For this purpose, a laboratory ~with “sufficient cxperimental equipment
shall be immediately cstablished in the Project Area in cooperation with

the other related égencics.

Training of monitoring “and laboratory siaff ‘is also essential and its early

commencement is - recommended.



o
: Bovndary of the Study Area

! Road
: River

: River waltar moniloring' site
: Sea water monitoring sile

: Groundwater monitoring sile

N Nure Due

FIG.

7.1

PROPOSED MONITORING LOCATION
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