5.3 Discussion and Decision

Discussion for JICA's proposal between JICA Team and Indonesian Government was

made in March, 1991 and some changes were made as follows.

{1)

(2)

(3)

Central Java

4 (four) among 16 IKKs proposed by JICA team were deleted and another 2 {two)
IKKs were additioned instead.

Main reasons were the balance of numbers of High Priority IKKs among
Kabupaten and Provinces and the difficulty to get the water.

East Java

3 {three} IKKs among 10 IKKs proposed by JICA team were deleted and 5 {five)
IKKs were additioned instead by the same reasons as in Central Java.

Ball
4 {four) IKKs proposed by JICA team were accepted without change.

Selection of High Priority 1KKs, including identification and discussion results,
is summarized in Table 5.2.

High Priority IKKs finally decided {14 IKKs in Central Java, 12 IKKs in East Java
and 4 IKKs in Bali) are shown in Table 5.3 and Fig. 5.3,
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Table 5.3

High Priority IKKs
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Fig. 5.3
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Location Map of High Priority 1KKS
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CHAPTER 6 FEASIBILITY STUDY FOR 30 IKKS

6.1

Plan of Water Supply Facilities

6.1.1

In-depth Field Surveys

Detailed field surveys for High Priority 1KKs were conducted to determine the
conditions for feasibility study from May to August 1991. In the surveys, the

followlng surveys and investigations were included.
{1) Field Survey for Additional Data Collection

JICA Study Team visited 30 High Priority IKKs and conducted the field
reconnaissance to receive and confirm the Answers to the Additional

Questionnaires.

The following items in the Basic Plan were reviewed and revised in this

SUIvey.
1)  Water Supply Area

Based on the Answers to the Additional Questionnaires and field
reconnaissance together with the officials of Kecamatan/Desa office,
water supply area, including the piping route, for each IKK was
reviewed and confirmed.

This results were reflected to the Topographical Survey and finally to

the design of water supply facilities.
2]  Water Surved Population
Population of each IKK in year 2,000 was also reviewed and revised

based on the Ficld Surveys and Statistic data published in 1991
{Census results in 1990).
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3)

4)

income Level

Income level of house-holds was revised based on the Answers to the

Additional Questionnaires.
Comparison of income level on Basic Plan and Feasibility Study is

shown in Table 6.1.1.
This results were reflected to the ratio of population served by public

taps and house connections.

Water Sources

Water source for each KK was reviewed through this survey also.
Detalls are shown in Chapter 3 and 6.1.2 in Chapter 6.
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{2)

(3)

(4)

Socio-Economic Survey

Socio-Economic Survey regarding the mstitutional and organizational
aspects was conducted.
In this survey, the following items were Included.

1) Laws and Regulations related to domestic water supply.
2)  Establishment, Organization and Function of BPAM and PDAM

3} Financial Aspects of BPAM and PDAM

Results of this survey are shown in Chapter 2 and Supporting Report A,

_Topographical Survey

Topographical survey for 30 IKKs was conducted by a local survey company
from May, 1991 to August, 1991.

The sﬁrvey area and route for pipeline were decided previously by the Field
Survey for Additional Data Collection, _

Survey results were submitted to JICA Team as Survey Drawings ; total 684
drawings of Al size consisting of location plan of pipe line, plan of water

source, longitudinal section and cross section,
Geological Observations

Supplemental geological investigations were carried out to determine the
most suitable water source for each IKK of 30 high priority IKKs and to
allocate the well locations including the test wells for IKKs where
groundwater shall be used as the water source. In order to accomplish this
purpose, outcrop investigation, topographic feature observation, existing
deep well survey, land-use condition observation, river condition
observation, existing data collection on deep wells, investigation about
ares inundated during the rain season, and so forth were carried out by

visiting the sites.



{5)

{6)

Hydrological Observations
Study conflrmation of availability and discharge of springs as water source

for proposed 1KKs, and collecting data of existing deep wells nearby those
IKks which are proposed to get water from deep wells were conducted.

Water Quality Analyses
Water quality analyses were conducted on samples collected from springs
which are proposed as water sources for High Priority IKKs and on samples
collected from test wells,

1}  Analysis at Site

Using the portable test kit provided by JICA, analyses were conducted

on some items for samples collected from spring sources.
2} - Analysis at Laboratories

Samples collected from springs and test wells were sent to the

authorized laboratories and analyzed.

3) Bacterial Test
Bacterial tests were conducted to measure the numbers of coliform
and bacteria at site using two kinds of simplified detection papers

provided by JICA team.

Amnalysis results are described in 3.5 in Chapter 3.



6.1.2 Water Sources

(1) Selected Water Sources

{2)

Based on hydrogeologleal information obtained and compiied in the Phase I,
the test well drilling and pumping test, water quality analysis. and a
supplemental ficld survey and reconnaissance were carried out in the Phase II
in order to confirm and deiermine the most sultable water supply source
source for each IKR of 30 high priorily IKKs. Results of the investigations in
Phases 1 and 11 are described in Chapter 3, and related data are provided in
Supporting Report B.

In the last analysis for selecting the water source, Table 6.1.2 - Sumimary of
Selected Water Sources for High Priority IKKs - was constructed.

Table 6.1.2 consists of two tables; one for the IKKs of Central Java and the
other for the IKKs of East Java and Ball. Table 6.1.2 is the last product that
was prepared at the conclusion of the field investigations on water resources.
It ahms to be used for the feasibility study. Table 6.1.2 sumimarizes the selected
water source and its condition In each IKK of 30, together with
recommendations on water collecting facilities.

More detailed data and information related to hydrogeological condition and
water resources are provided in Table B-2.7 and Section 2.2.2 of Supporting
Report B,

Water Sources Changed for New Ones

As is mentioned In Paragraph {2) of Section 3.2.4, water sources that had been
proposed for the Basic Plan were inevitably changed for new ones. Their

reasons are as explained hereinalter.

1) Madukara, Central Java
For the Basic Plan, Jurang Jero spring - the biggest spring in Madukara
kecamatan - was proposed as the water source; however, according to a
field sufvey in Phase iI, the discharge rate of the spring was much lower
than that (10 1/s} estimaied In Phase I, and It was obliggd td discard the use
of the spring. It was thought that the spring discharge decrease is due to its
specific nature of physical environment; Jurang Jero spring is located on a
valley consisting of talus deposils; and the ground slope and the waterway

are at instable condition.



2)

3)

4)

Subsequently, the necessity of searching for an alternative water source

cccurred,

Available springs being around this TKK are Siton spring (13 1/s) in
Pagentan kecamatan and Mudal spring (30 1/s, of which 10 1/s is avallable}
in Banjarmangu kecamatan. Both springs are located at a good distance,
s0 a collector well installed by the Serayu river on the south boundary of
Madukara was also studled.

After the study on these alternative sources, a scheme of the collector well
was renounced because the thickness of a riverbed gravel layer was
estimated to be aboui 2m, and a conclusion was drawn to use the Mudal
spring. In case of Mudal spring, existing water supply facilities for
Banjarnegara City can partly be used.

Tempeh, East Java _

Takir spring was proposed for the Basic Plan, It is far from the IKK area;
about 9m along road. It has been disclosed by the site survey In Phase II
that to take water from this spring is practically difficull because of its
water right for frrigation.

In conclusion, the water source was changed {rom spring to groundwater,
since this IKK area is underlain by a highly productive aquifers consisting

of young Quaternary pyroclastics.

Tempursari, East Java

Sidomukti spring was used as the water source for Basic Plan. In the site
sﬁrvcy of Phase 1, only this spring was reconumnended by the local official.
It s located on a mountain area of diflicult accessibility. But, as a result of
detailed sife survey, Umbulsari [ spring (600 1/s capacity) was discovered at
a location nearer than Sidomukt. There is no problem to take the water
from Umbulsari I spring. Thus, source spring was changed from

Sidomukti to Umbulsari I from economical point of view,

Suinberasth, East Java

~ For th‘e_ Basic Plan, Sumberbende spring (15 1/s capacity) was proposed as

the water source. However, it was disclosed by a site survey in Phase II that
taking water from this spring is practically difficult because it has been
used for irrigation. Thus, the supply source was changed to groundwater



(3)

from Sumberbendo spring. There are two operating P2AT wells in this
kecamatan, and a groundwater polential map Indicates that this IKK areca
belongs to one of the most productive aquiler zones with the potential of
more than 40 1/s yleld.

5} Ketewel, Bali _
The use of existing Singakerta waterworks was proposed for the Basic
Pian, but after that the exiension of this waterworks has been proposed by
other project for areas excluding Ketewel and it is in process. Therefore,
the scheme for using extsting Singakeria waterworks was obliged to be
abandoned. Fortunately, it was recommended by PPSAB Denpasar that
existing test well (50 1/s in normal capacity) at desa Batubulan is usable for
Ketewel. Thus, the supply source was changed to groundwater abstracted

from an existing lest well,

6) Menanga, Bali
Here, sprihg was changed [rom Arca (500 1/s) to Gerubug (280 1/s) by a
simple reason that the lormer Is used for irrigation but the latter is not
used for it and has enough surplus capacity; besides, these two springs are

located near each other.
Supplementary Remarks on Groundwater Investigation

Eighteen (18) IKKs among 30 high priority IKKs are scheduled o use
groundwater as the water source, of which 10 IKKs need plural wells. In of near
some IKKs highly productive deep wells are fn operation and in some IKKs
there are some test well data. In addition, not only new test well drilling and
pumping tests but also pumping tests of existing dug wells were carried out at
some several IKKs in the Phase 1. However, confirmation of aquifer potential
and water quality Is important in case of groundwater development by means
of wells. Therefore, it is recommended to'perfom_i suppiementary aquifer
investigations In some IKKs to make certain the saki characteristics before the
implemehtation, even though there was some kind of available information. -
The necessity of confirmatory groundwater exploration will depend on
usefulness of avallable information and design requirements. The following
factors are consldered to be of importance in the site selectlon of confirmatory

exploration,



1) More than twe wells are required since the groundwater potential is not
high,

2) There is some degree of anxiely about water quality since the site 1s near to
sea or to saline groundwater zone.

3) Available information infers that the site is underlain by highly
productive aquifers, but there is neither drill well in operation nor test

well in the IKK area.

When these factors are taken into consideration, it appears that at least the

following ¢ IKKs need a confirmatory investigation,

1} Bulakamba, 2) Kemiri, 3) Petanahan, 4) Jepon, 5) Gondang, 6) Balen,
7) Baureno, 8) Kunir, and 9) Banyuanyar

The confirmatory exploration shall consist of test well drilling and pumping
tests including borehole logging and water quality anaiysis. It is better to
carry out geoelectrical survey for the determination of the well location. Re-
examination of water quality is also recommended for IKKs where

groundwater has been analyzed to be out of the norm in some items.



Table 6.1.2(1)

Summary of Selected Water Sources for High Priority IKks -

Central Jjava

‘ﬁ_—-m—_--___ﬁ_—”"'_‘—-——»ﬁ__ . ———— —_
[KKs Selected Water Sources
Vater D Seurce Source Name Source Location | Min. Serime vieie 1T ngcomge??ab%e Remark
: ater De- oure ion in. S o %o ater Collectin emarks
,ff Name of [KK | po (1 /e) Type or Aquifer Type and Distance | or Tesi Tesit]r %Ing%g Qﬂﬁf?iy Facitities 5
Confined aquifers Desa Jubang, Bulakanba 1 ;D=51; D=5lm, | i .
o , 2 drilled vells
1 | Bulakanba 22.8 G.W. | of sand layers in Skm south of the T=190- 357 2 ithi . )
sedimentary facies | Kec. office 0=3-7 1re /i for” | Within norn Z?EISegzghand 121/s
Cilacap City water | Tapping point'is T . et
2 | Jeruklegi 20.2 Extst. | supply sysiem near the southern —_— — ' g?ggi?ﬁeto existing
boundary of Kec.
Unconfined type Desa Kerep, A 30m deep test well | E.C.= i 1s; if 1
3| Keimiri 17.7 G.W. |aguifer of alluvial  1km west of the infers that the well | Fe an§Bﬁﬁ ggF Eogréééig :ﬁd g’l/s g?iﬁuﬁ%?&eers are o
sands Kec. office capacity is 5-10 /s | ceed the norm |yield each .
_ In an'ot'hgr Kecama- 30 1/s, of which Existing Banjarnezara
4 | Madukara 8.1 SPR. | Mudal spring tan (Banjarmanggu) | 10 1/s is available {Within norm Spring-fed reservoir | supply system is part-
. _ ly used.
_ . Desa Petugulan, Creek-fed reservair,
5| Punggelan 1.1 SPR. Trabawitian spring T.5km from the Kec. |40 l/s in total Within norm with protection cover
_ office against falling stones
) Kebumen City water Tapping point is at Tapping %o existing
6 | Karanggayam 5.1 Exist. | supply systenm the south boundary —_— — Kebumen waterpipe
7 . of the Kecamatan
Confined aquifers Desa Karangduwur, P2AT EW99 in Desa £.C.=1700 for |1 dritled well of 60m | Groundwater of the
7| Petanahan 9.3 G.W. | of sand layers in Northern edge of Petanahan: S.W.L = | EW93 of 50m depth and 10 1/s yield | south area is brackish
alluvium the KK area 1.2m, 5.C.=1.7 1/s/m | depth
' ] : Tlogomili spring Desa Tlogopayung Collector caisson or Several springs in the
8 | Sukorejo 16.5 SPR. in a riverhead pond | in Kec. Plantungan, {800 1/s in total Within norm Embedded perforated riverhead pond
15km from the [KK conduits
Fissure water ina | Desa Soko, Skm north | P2AT TW 77 & TW8I; | Within norm 4 drilled wells; Pumping test of exist.
9 | Jepon 17.5 G.VW, limestone formation | of KK in the same Wit Q=2 I/s except Fe =1.4} 150m depth and 5 1/s P2AT TWB] was run in
Kecamatan ™10 =51/8+ yield each Nov.-Dec, 1991
Sani river.flown Desa Karangdowo of Upgrade the pump Existing Juvana water
10 | Batangan 12.1 Exist. |out from Genbong dam | Kec. Pati — Muddy capacity of existing [ supply line is partly
: _ ' _ intake for juwana syst | used
Highty productive Desa Tuhggul, Skm 0> 15 /s from exist 2 drilled wells;
11 | Gondang 22.4 G.W. aqﬁifgr of young south of the Kec. | deep wells in the E.C.=300-750 | 150m depth and 12 1/s
volcanic products office sane geological zone yield each
Unconfined type Dusun Prayunan in K=0.0lcm/s from the | 2 drilled wells; Deep aquifers are not
12| Jenar 8.7 G.M. | of aquifer o?? Desa Dawuﬁg in the | tests on existing Within norm 30m depth and 5 1/s productive
alluvial sand IKK area shallow wells yield each
. ' Kakap spring; Besa Giriwoyo, 33 I/5 in Oct. 1990 | Spring-fed. reservoir
I3 | Girivoyo 7.2 SPR. frbmpunSergéound within the ?KK (52 1/s in Aug. *91)'| Within norm or Intake weir
stream (cave) : _
Desa Kebar Bafem in . o Tapping to.outlets Spring intake has been
h) ; ' TSR in total Within norm of existing spring-fed | constructed by
14| Bawen 2.3 SPR. Ubul spring kec, Jamb”’ 15kw 130 175 in to reservoir DINAS Cipta Karya
- south of KK
Notes on source type symbols: G.W.= Groundwater - '
SPR.= Spring
Exist.=Existing water supply system N k -

- 10




Table 6.1.2(2)  Summary of Selected Water Soupces for High Priority 1KKs —

East Java and Bali

S
HKKs Selected Water Souices .
Water De Source Source Name *“’§SGFEE”EEEEE}2;¥““‘ Min. Soring ] wgig?m%e??abg?n Remarks
- : | . : - oflec
Na | Name of (KK mand(1/s) Type or ﬁquafer Type and Distance oénTeg€r¢2¥!V6§%g Qgg??gy Facilities &
tonfined agquifers | Desa Kedungdowo, | Existing test yells | B drilled : 3 test wells by Solo
151 Balen 16.4 G.Y. g{lﬁﬁ?gmlaye:s in ?Eﬂ gggigrof the lgég??sogedungdowo; Oglggmaigepth %@gr&eéih §ﬁé'?6 /s Rivg§ Authoritg exist
J Capqgiigfiglgg s saline yield each in.Desa Kedungdowo
: Confined aquifers Desa Sumbung Lor, | EJWR-5 in Desa Tan- 2 drilled vells;
B 14.8 G.Y. jof sand layers in okm west of the b s D= ithi Fenin ve 13
16 | Baurenc of sand W west 0 cggggﬁy:g%arbsuel! Within norm ;ti}g]geggghand 10 1/s
Fissures ina Desa suwalen Many deep vells in | ;
171 Jenu 11.8 G.Y. timestone formation | 3km south of the theyvicigiigl;?eig Within norm éegiﬁ’éﬁﬁ §S'i,gfy§g?ﬁ
Kec. office iore than :
_ 40 1/s/vell
Highly productive | Eastern part of Existing deep wells 1 drilled well of 100m
18 | Jiwan 22.8 G.Y. aqrifers of fluvial |Desa Jiwan, withi i i ithi i
. Sand and gravel of | the IRk anee 1 thin égmkg’éapﬁgg Jupat | Within norm | depth and 25 1/s yield
volcanic origin 40+ 1/s/vell
Confined sand seams { Desa Mangkujajar and| 4.5 | = i s ! b
19 | Kembanghahu 7.1 G.W. in sedimentary Desa KedungJNegariR test églfrg? %eggw Eg§oriég34. %2g£léé§%hwgéésﬁ.o 1/ Eggdtggtogg!ofcggod?
facies Mangku ja jar = 666.5 | yield each . juction wells
) Highly productive. Desa Cukir in the Existing d i I of 100
20 | Diwek 17.1 G.W. aqﬁafgrs of alluvial | IKK area wiihiﬁn§kme$ﬁo§e=iﬁ Hithin norm éegiﬁ'iﬁﬂ 5%‘.,3 yiglg
sands and gravels have capacity of :
_ more than 40 i/s
. | Highly productive | Desa Karangdien PZAT well No.97 in . 1 drilted weli of 100m
21 | Kutorejo 17.8 G.W. | fluvial depositis of |within thegEKK g?ea Desa Karan dien% Within norm depth and 25 1/s yield
volcanic products vields 40 i/s plus
: Pyraclastics of Desa Tempeh Lor in |{20-40 1/s for a dee o 1 drilled well of 80m
22 | Tempeh 15.8 G.W. young Quaternar¥ the KK area well, from Ground- P Within norm depth and 20 1/s yield
voicanic products vater Potential Map-
. Alluviatl deposits of | Desa Kunir Lor i 20-40 1/s for a dee 1 drilied well of 100m | Geoelectric survey was
23 | Kunir 21.2 G.W. |sand and_grgvel, | tgg iKKnareaor " well, from Ground- " Yithin norm depth and 25 |/s yield | conducted in this [KK
and T?rtiary water Potential Map last year (1930)
pyroclastics
' Intake tower or .
24 | Tempursari 13.7 SPR. Umbulsari 1 spring About 3km from 1KK [ 600 I/s in total Within norm spring-fed reservoir
| i 1 . ra 40 3 drilled wells; A new test well in-
25 | Banyuanyar 19.5 G.Y. g?cggf|2e¢ aqulger pout 250m north geg iégifo by a " Within norm 50m depth and 8.0 |/s | dicates that the lava
canic san of majn road in p well, by . d each . below 37 has no
and breccia Desa Liprak Kulon theoretical analysis yield each in average agu?s{ger Botont al
. High potenti ' er | P2AT TW012: 0=102m L 1 drilled well of 80m
26 | Sumberasih 11.8 G.Y. aqﬁifgg g?t§g$n g?”%ﬂgr?ﬁﬁs?ncﬁgga 32 1/s capacity ~ {¥ithin norm depth and 15 1/s yield
: voicanic products Muneng Kidul 24 1/s in operation
Tampak Near th -east j _ o Outfiow-fed reservoir | The spring is in the
27 | Siring 9.7 SPR. Tirta Empul spring boﬁndar? S?F%He KK 1400 1/s in total Within norm ggr?gggggérgggéggo?ﬁ temple yard
area
. ‘ - : . isting TPW2 well.
High poten;ial Desa Batubulan P2 Cp fixis
28 | Ketewel 11. M. i i " The 200m Within norm Submersible pump of
1.1 G.W gggéSggsof volcanic | 3km wesi of the [KK 8§gggit¥ 50 1/s 0 1/s capa0|ty
_ 1. the L e ing- i
29 | Menanga 6.9 SPR. | Gerubug spring ueﬁgmmgﬁgﬂga 50 1/s | 280 1/s in total Yithin norm Spring-fed reservoir
) ' Reconstruct spring-fed
. B s 2K _ . PR i
30 | Sibetan 11.6 SPR. | Dukuh Muding spring .sgﬂiﬁﬂeg3k3¥ Desg 27 1/s in totfal Within norm reserveoir
Sibetan office |







6.1.3

(1)

Design Conditions

Review of Deslgn Criteria

After the In-Depth Field Surveys for 30 IKKs which resulied in the revision

of design conditions such as income level and population served, JICA teamn

conducted a review of design criteria based on the comparison with another

projects shown in the Table 6.1.3.

Main items revised from the Basic Plan, through discussions with Cipta

Karya, are reservoir capacity and module system of water supply capacity

per population.

1)

2}

Reservolr Capacity

Rescrvolr capacity of each water supply system was studled
theoretically as shown in Fig, 6.1.1,

After discussions between JICA Team and Cipta Karya, the capacity of
reservoir, including a capacity of elevated tank if required, was
decided to have a two {2) hours of retention time for the maximum day
demand, taking the capacity of Public Taps and some numbers of the
existing Bak Mandi info account,

In this decision, actual water usage of the people and economization of

the facilities were alsa considered.
Module System

Modular sysiem of water supply capacity per population was adopted
considering existing and under going another IKK system water supply
facilities. '

Pump capacity and reservoir capacity are modulated,

Design Criteria finally decided are shown in Table 6.1.4.
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Table 6.1.4

Design Criterla

Ry Phase
%ﬂ—_ 1 2
No, | Criteria Basic Plan Feasibility Study
1 | Supply Level at
House Connection g0 80
(H.C) /c/d)
2 | Supply Level at
Public Tap (P.T.} 30 30
{i/c/d)
3 | Population Served {%) 50 - 100 50 - 100
4 [ Water Supply Capacity (Supply Level) x (Source Cap){Population)
per Population Population 10.0 4900- 8,800
{l/c/d) 15.0 9200 -11500
20.0 14,100 - 16,400
. 25.0 17,800 - 20,400
5 | Ratio of Population 60/40 - 80/20 70/30 - 80420
Surved by H.C./P.T.
6 | Number of People 5 10
per H.C.
| 7 | Number of People 100 100
per P.T.
8 | Water Allocation for
Non-Domestic Demand 5 B
{%6)
}_9 Water Allocation for
Leakage and Losses 15 15
(%}
10 | Factor for Maximum 1.1 1.1
Day
—1—
11 | Factor for Peak Hour i.b 1.4
12 | Target Year 10 10
{in Future} (Years)
13 | Operation Hours 24 24
- (Hours)
14 | Flow Restrictor No No
15 | Capacity of Reservoir (Population) (hr} Module (1/s) Cap (m3)
Less than 5,000 9 {hr)
More than 5,000 8 10,6 80 (2.0
15.0 120 (2.0)
200 160 (2.0)
25.0 200 {2.0)
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6.1.4 Water Supply Facllities

Based on the design condition shown in 6.1.8 and the topographical survey
drawings, water supply {acilities for 30 IKKs have heen designed.

(1) System Design
According to the water sources and the ground elevatibns, water supply
systems for 30 IKKs have been studied from the economical point of view
and finally they are divided into 10 types of supply systems shown in Fig.
6.1.2.
Design methodolegy of these systems is shown in Supporling Report C.

(2) Summary of Water Supply Facilities
1) Summary of Water Supply Facilities for 30 IKKs is shown in

Table 6.1.5.

Design drawings are included in Supporting Report C.

2)  Design methodology of the facilifies is also described in Supporting
Report C.

3) Ca {OCl)5 injection facilities are provided in all IKKs except Jeruklegi
and Karanggayam (Type E-b).

4)  Lead (Pb) treatment facilities in Madukara and Iron (Fe)} treatment
facilities in Kemiri and Jepon are finally proposed to be installed.
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Tabte 6.1.%

SUMMARY LIST OF FEASIBILITY STUDY FOR 30 IKKS (1/3)

[ | Nage Cod { 2 3 4 5 8 1 LY 9 16 11 12 13 14
2 kabupateﬁ BREBES CILACAP PURWOREJO  BANJARNEGARA  BANJARNEGARA  KEBUMEN KEBUMEN KENDAL BLORA  PATI SRAGEN SRAGEN  MONOGIR[  SEMARANG
3 | Kecamatan BULAKAMBA  JERUKLEGI  KBHIR! MADUKARA PUNGGELAN KARANGGAYAM  PETANANAN  SUKORLJO JEPON  BATURSART  GONDANG  JENAR GIRLKOYQ  HARJOSARI
41 KK BULAKAMBA  JERUKLEGI  KEMIRI MADUKARA PUNGGELAN KARANGGAYAM  PETANAIAN  SUKOREJO JEPON  BATANGAN GONDANG  JENAR GIRI¥OYO  BAWEN
5t Total P tion i - 2000: - :
° A? Projggglﬁrégn tn the year 2 19,100 18,370 14,860 7,320 [1.730 8,200 8,570 15.010 14,850 10,100 22.100 12,540 6.720 17.880
B. Served Area 19,100 18,370 14,860 7T.320 6,450 4,920 §.420 15.010 14,850 10,100 20,330 7.900 §.050 17.880
6| Sarved Population 100 % 6o % 100 % 100 % 55 % 60 % 88 % 100 % 100 % 100 % 92 & 83 % 90 % 100 %
T | %-tage of Population served 80 70 30 70 70 70 70 10 80 80 70 70 30 80
by House Connections (H.C.)
8 %ater dem?nd for H.C. ) 1375200 1157310 1068920 461160 406354 309960 530460 945630 1054800 727200 1280790 497700 435600 1287360
D = 90 !/cap/day) {1 /day
9| ¥-tage of Population served 20 30 20 30 30 30 30 30 20 20 30 30 20 20
by Publie Hydrants {P.ii.)
10 %ater demand For P.H. \ 114600 165330 29160 $5880 58050 44280 75780 135090 87900 60600 182870 71100 36300 107280
D =~ 30 I/cap/day) (1/da
1L %u?—to;allua?ér deéaéd Y 1489800 1322640 1159080 527040 464400 354240 808249 1080720 1142700 787800 1483760 568800 471900 1394640
| /day
12 %gtgr d?na§?(f?r n?n domestic 74490 B6132 57954 26352 23220 17712 30312 54036 57135 39390 73188 28449 23595 69732
x {11 l/day) .
13 | ¥ater deman?sfgr ]%ak?%e/ ) 223470 198395 173862 79056 69660 53138 90936 162108 171405 118176 219564 85320 70785 209194
and iosses x (11X (1 /day
t4 | Total average demand (I/day) 1787760 1587168 1390896 632448 557280 425088 727488 1296864 1371240 945360  L756512  ©82560 966280 1673568
18 { Total Average demand (l/sec) 20.69 18.27 16.10 7.32 6.45 4.952 5.42 15.01 £5.87 16.94 20.33 7.90 _8.55 £9.37
16§ Max day : £.1 x {15)({/sec) 22.78 20.21 17.71 8.05 7.10 5.41 9.26 16.51 17.48 12.04 22.36 8.69 7.21 21.31
17 | Peak hour demand : 1.4 x (15){1/sec) 28.97 25.72 22.54 10.25 9.03 8.89 11.79 21.01 22.22 15.32 28.46 11.06 5.18 27.12
18 | Source capacity required for 24 hours 22.76 20.21 17.71 §.05 7.10 5.41 $.26 i6.51 17.46 12.04 22.36 3.69 T.21 21.31
operation/day (1/sec)
{9 | Potential source available G.Y EXT. G.¥. SPR. SPR. EXT. G.W. SPR. G.¥ EXT. G.¥. G.¥. SPR. SPR.
20 | Water source ecapacity available [2 x 2 6 x 3 10 35 10 109 5 % 4 12 x 2 5% 2 30 30
21 | Systean . D-b E-b ¢ B-a A-a E-h b-b A-b D-a E-a D-a C A-a A-b
22 | Source Pump (Submersible Pump)
A. Number of pump A - 3 - - 1 - 4 - 2 2 -
B. Capacity (l1/sec) 15 - 10 - - - 10 - 5 - 15 5 -
C. Head {m) 30 30 - 30 - 40 - 80 30 -
23 | Main Distribution Punp (Submersible Pump)
A. Number of pump 3 3 3 3 3 3 3 - - 4 3 3
B. Capacity (l/sec) 15 15 10 5 5 5 5 - - 5 - 5 5 -
C. Nead {m) 30 66 60 20 30 30 30 - 30 - 60 80 -
24 } Booster Puap (Submersible Pump)
A. Number of pump - - - 3 3 - - ~ 2 2 2 2
B. Capacity {l/seec) - = - 5 5 - - - - - b ] - 15 : 5
C. Head {m) , - - - 60 60 - - - - - 60 30 - 80 - 40
25 | Service Heservoir {dd) 150 200 180 80 20 30 60 40 180 90 200 80 20 200
28 { liydrophore X .
A. Capacity (m) . 9 9 - b - - - 3 513 -~ 3 6.5
B. Worklng Pressure (kg/ed) 6 6 - 3 -~ - - ] 6 : 8 68+ 8
27 | Break Pressure Tank
A. Number i - 2 5 - 2 2 - |
B. Capacity (m) - - 6 8 10 10 - - 12
28 | Booster Pump Pit
ﬁ' §umbef () - - 1 l - - 1 1 2
. Capacity {ml - 8 ' - - -
29 Elegated'tan% ) 0 6 3 b5 t.a
. Capacity {al 20 20 - -
B. Height {m) 15 15 - - t5 - _ ?g _
30 Ecnsragor Set ) ) y
A. Number . 2 2 2 2 2 - 2 2 2: 2 2. 2 2: 2
B. Power (KVA) 60 80 30 60 : 40 50 60 40 40 20 20 t0 60 20 Bg 30 20
3L [ ¥ater Treatment Facility (I/sec) - - 18 8 - ~ - 18 13 - - - -
32| Chlorination Unil {i/hr) 2.7 - 2.7 2.7 2.7 2.1 2.7 2.1 2.7 2.1 9.7 2.7 9.7
33 ¢ Number of House Connections 1528 1286 1189 512 . 539 1051
34 | Number of Public Hydrants 38 23 30 22 4?5 3%% 25 45 11;3 833 143? 532 4?3 1433
Note : No:1§ (Abrev. list): Spring = SPR. No.20 = £2 % 2 : 12 = Capaclty {I/sec)
Groundvater = G. W, 2 = Number of Yel|
Extension = EXT. No.2l : D - betc - Type of Kater Supply Systos




Table 6.1.5 SuMMARY LIST OF FEASIBILITY STUDY FOR 30 1KKS (2/3)

1| Name Code ‘ 15 16 11 8 19 20 - 22 23 24 2% 2
2 | Kabupaten BOJONEGORD BOJONEGORO FUBAN MADIUN LAMONGAN JOMBANG KOJOKERTO LUMAJANG LUMAJANG LUMAJANG PROBOL I NGGO  PROBOL INGGO
3} Kecampatan BALEN BAUREND JENU JIHAN KEMBANGBAIU DIYEK KUTOREJO TEMPEH KUNIR TEMPURSARI BANYUANYAR SUMBERASIH
4|1 KK BALEN BAURENO JENU JIWAN KEMBANGBAIY DYEK KUTOREJO TEMPEI KUNIR TENPURSAR] BANYUANYAR SUMBERASIH
5 | Total- Popul in e ar 2000: T
A? grojgg% ?ﬁégﬂ tn the year 18,860 12,660 16,740 21,190 7.550 20,800 22,750 22,460 24.030 17,130 21.770 10,720
B. Served Area 14.900 12,410 10,740 19,070 6.420 14,350 16,150 14,150 14,220 £1.480 16.330 9,860
G| Sarved Population 79 % 98 % LoG % 90 85 % 69 % 71 % 83 % 380 % 67 % 75 % 92 %
7 9é~t}f§ge ofLPopu[atiog :Eie[-vei}i 70 80 70 80 10 80 70 70 70 30 80 80
y House Connection 1.C. -
8 iz'gter dcmc}mdnfor g!g/ 938700 893520 676620 1373040 404480 1033200 1017450 891450 1210860 226560 1175760 109920
= 80 |/eap/day) {1 /day)
9 E—tgggiof ﬁopulatio%ps§r¥ed 30 20 30 20 30 20 30 30 30 20 20 20
: ic Hydrants .
LG Wgteg demand for P.H. 134100 74460 36660 [14420 57780 36100 145350 127350 17293¢ 58880 97989 53180
(D = 30 |/cap/day){l/day)
11 %u?—to§al water demand 1072800 987980 773280 1437460 462240 1119360 11628040 1018800 1283840 $95440 273740 769080
[/day .
12 ] ¥ater demand for non domestic 53640 48299 28664 T437% 23112 55985 58140 50940 69192 44772 63687 38454
(5 % x (1)) (1/day) i - :
13 | ¥ater demand for leakage 160920 145197 115992 223119 69336 167895 174420 152820 207576 134316 195061 L15362
and losses 15 % x {E5)Y(1/day) . .
14§ Total average demand {(l/day) 1287360 ({61576 927936 1784952 554688 1343150 1395360 1222560 1680608 1074528 1528488 9228198
15 | Total Average demand (!/sec) 14.90 13.44 10.74 20.66 6.42 15.585 [6.1% 14.15 19.22 12.44 17.69 10.68
16 | Max day : 1.1 ¥ (15)(!/sec) ~16.39 14.79 [1.81 22.1% 7.06 17.10 17.77 15.57 21,14 13.638 19.46 11.75
17 | Peak hour demand : L.4 x (15){}/sec) 20.86 18.82 ih.04 28.92 8.99 2E. 78 22.81 19.81 26.91 17.41 24.77 14.95
I8 | Source capacity required for 24 hours 16.39 14.79 11.81 22.73 7.06 17.10 17.77 15.57 21.14 13.68 19.46 11.75
operation/day (l/sec)
19 | Potential source available G.W. G.y. G.¥ G.YW. G.¥. G.N. G.¥. G.¥W. G.¥W. SPR. G.¥. G.¥.
20 | Kater source éapacity available 160 x 2 10 x 2 20 25 4.5 x 2 25 25 20 25 50 g « 3 15
2t | Systen . D-b D-c D¢ D-e b-c Dt b-¢ D-¢ D-b B-b D-¢ Db
22 | Source Pump (Submersibie Pump)
A. Number of pump 2 2 | 1 2 L t ) { - 3 L
B. Capacity (I/sec) 10 10 15 25 5 20 20 20 25 - 10 15
C. Head {(m) 40 30 40 40 4 40 40 40 40 - 40 40
23 | Main Distribution Pump (Submersible Puamp)
A. Number of pump 3 4 4 3 3 3 3 3 3 4 3 4
B. Capacity (l/see) 10 5 5 15 5 10 10 10 15 5 10 5
C. Head {m} 30 40 60 60 60 30 80 30 30 60 40 30
24 | Booster Pump (Submersible Pump)
A. Number of pump - - - - - - - - - -
B. Capacity {1/sec) - - - - - - - - Z - - -
¢. Head {m) - - - ~ -~ - - - - - - -
259 | Service Reservoir (m) 120 120 120 200 80 {20 160 168G 150 30 160 90
26 | Hydrophore ,
A. Capacity () 5.5 6.5 9 § g 9 6.9 9
B. Working Pressure (kg/cd) ~ 8 6 6 6 8 6 B 8 -
27 1 Break Pressure Tank
A.. Number - - -
: B. Capacity {(of) - - _ -
28 | Booster Pump Pit
A. Yuamber - - -
B. Capacity (dd) -~ - - - - - _ -
29 Elegated_tanlérﬁ} W0
. Capacity - _ _ _ -
B, fetght (m) 15 - . i " A i 30
30 gen%raéor Sat ) ) . .
- Number 2 2: 2 2 2 2 2 2 2 2
B. Power (KVA) 60 80 80 100 20 : 40 80 80 60 80 60 60 60
31 | ¥ater Treatment Facility (1/sec) - - - - - - - - - - - -
32§ Chlorination Unit (1/hr} 2.1 2.1 2.7 2.7 9.7 9.7 9.7 2.7 9.1 9.7 9.7 9.9
33 | Yumber of House Connections 1043 293 752 1528 .
34 | Yumber of Public Hydrants 15 2% 32 4 4‘}3 L tat it s 318 1306 b5
Yote : No:19 {Abrev. list): Spring ~ SPR. No.20 : 10 x 2 : 10 = Capacity {}/sec)
Groundwater = G.¥. 2 = Number of Wel]
Extension = EXT. No.2l : D~ b ete = Type of Water Supply Systen



Table 6.1.5 SUMMARY LIST OF FEASIBILITY STUDY FOR 30 IXKS (8/3)

T ——

Name Code
Kabupaten
Kecaaatan
I KK

27
GLANYAR
TAHPAKSIRING
TAMPAKSIRING

28 29
GIANYAR KARANGASEM
SUKAWATI REDANG
KETEWEL HENANGA

30
KARANGASEM
BEBANDEY
SIBETAN

4y ) i A0 I —

Total Population ian the year 2000:
A. Project Area

B. Served Area

Sarved Population

6
6

s OGO
_oo

o
7
00

oS oo wa ! oen

10
11
2
13
14
15
18
17
18

X¥-tage of Population served
by House Comnections (M.C.)
Water demand lor H.C.

(D = 90 [/cap/day) (1 /day)
¥-tage of Population served
by Public Hydrants (P.H.)
Water demand for P.H.

(D = 30 l/cap/day) (1/day)
Sub-total waler demand

(1/day

¥ater demand for non domestic
(5 % x (DY /day)

Water desiand for leakage

and losses 15 % ¢ (11) (i/day)
Total average demand (1/day)

Total Average demand (1/see)
Max day : L.1 x {15)(1/sec)
Peak hour dewand : 1.4 % (15)(1/sec)

Source capacity required for 24 hours
operation/day (l/sec)

78570
628560
314238
94284
754272
8.73
9.80
12.22
3.60

80 80
666000 414720
20 20
95500 34560
721500 449280
36075 22464
108225 67392
365800 039136
10.02 §.24
11.02 §.86
14.03 8.74
I.02 6.86

899120
20
58260
757380
37869
L13607
908856
10.52
11.57
14.73
11.57

19
20
22

23

24

25

26

27

28

29

30

31
32

33
34

Potential source available

Water source capacity avaitable
Systenm b
Source Pump (Submersible Pump)
A. Number of pump

B. Capacity (I/sec)

C. lead {(m)

Main Distribution Pump (Submersibie Pump)
A. Xumber of pump

B. Capacity (1/see)

C. Head {m)

‘Booster Pump (Submersible Pupp)
A. Number of pump

B. Capacity (1/sece)

C. llead (m)

Serviee Reservoir (o)
Hydrophore

A. Capacity (aof) .

B. Working Pressure (kg/fed)
Break Pressure Tank

A, Number

B. Capacity {(uai)

Booster Pump Pit

A. Yumber

B. Capacity (nol)

Elevated tank

A. Capaeity (nl)

B. Height (m)

Generator Set

A. Nuamber

B. Power (KVA)

Kater Treatment Facility (1/see)
Chlorination Tnit (I/hr)

Number of House Connections
Number of Public Hydrants

SPR.

300
B-a

G.¥. ~ SPR.

20 50
Db B-b

o

o
o
f-g ) ]
. . [ .
[Sad o) ST S [=—Xd] [ R e R L=T J-15)

O D
SR ATIDD
<o an
ooon

O Sa

|

[=~F Y
oo e
P ="ty
o

SPR.
12

TS —
(=30

\ote :

No:19 (Abrev. list): Spring = SPR.
Groundwater = G.VW,
Extension = EXT.






6.2 Management Plan

6.2.1 Construction Plan

Construction plan for 30 IKKs has been proposed as shown in Table 6.2.1, based

on the following conditions.

(1

(2}

For the detailed design, field investigations including the followings should

be conducted.

1)  Topographical survey for detailed design

21  Soil investigation

3) Geophisical prospecting and {est well drilling and pumping test for
IKKs for which ground water will be proposed to be a water source and

where they have not been conducted in this Feasibility Study.

For {ender packages, 30 IKKs were proposed to be devited into six {6) groups,
that is three (3) groups in Central Java, two (2) in East Java and one {1} in

Bali, as shown in Table 6.2.1, considering the followings.
1)  Shortening of construction period.

2)  Availability and capability of contractors
3} Efficiency of detailed design and tender works

6-22



Table 8.2.1 { CONSTRUCTION SCHEDULE FOR 30 IKKs

o N T W
0. Description 121324 .5 gl7 (8 |9 [10]11f12)18]14|15(16|17118119|20(21(22(23124125|26(27|28125(30131/32133134(351!38
1 {Loan Negotiation ' |
2 TField Invasiiratl o GROUP (D) (Esst Java)
estigation — (15} BALEN ]
3 |Detailed Design (16 BAURENO . -
4 L d A - t GROLIF‘_(_& (Central Java) (17 JENU
and Acquisition £1) BULAKANEA (183 JIWAN ]
5 (Tender Bocument (4) MADUKARA (19) KEMBANGBARU
- ' (5> PUNGGELAN (20) BIWEK
6 |Tender and Award {8} SUKOREJO (21) KUTOREJO

GROUP (B} (Central Java) GROUP(E! (East Java)

(2) JERUKLEG] (227 TEMPEH
(3) KEMIR] {23 KUNIR
(8) KARANGGAYAM (24} TEMPURSARI
{7) PETANAHAR (25) BANYUANYAR
{13) GIRIWOYD (26) SUNBERASIH ]
Procurement ___________ : . GROUP(C? (Central Javal GROUP(F} (B3ii}
Pipes, Machine and (9y JEPON (27) TAHPAKSIRING
Etectrical Equipment (10) BATANGAN (28) KETEWEL
_ — : (11} GANDANG (29) HENANGA ]
.___Constructlon ) : (12> JENBR t30y si1BETAN

Well Drilling

Pipe Laying Works

liouse Connections

Installation of Machine
and Electrical Equipment







6.2.2 Operation and Maintenance Plan
(1) Organization

Water supply facilities in cach IKK will belong to BPAM or PDAM in
Kabupaten to which the IKK is belonging and BPAM or PDAM will manage
the facilities.

As for organization and function of BPAM and PDAM, refer to Chapter 2 in
this Main Report. For one sample, organization structure of BPAM
incli:dmg operation and maintenance is shown in Fig. 6.2.1.

Fig. 6.2.1 ORGANIZATION STRUCTURE OF BPAM, TYPE A

PAB
WATER SUPPLY
PROJECT .
i
" | CHIEF OF BPAN
HEADOF
TECHNICAL DIVISION
FINANCE CUSTOMER [ maramvo .
h SERVICE PRODIXTION | |DISTRIBUTION CONTROL MAINTENANCE
1
. TREATMENT DISTRIBUTION  MLANNING MAINTENANCE
PETTY CASH BOOK- PROCUREMENT CUSTOMER SERYICR
BILL KERPING ~ STOCKPILING  METER MEASUREMENT LABORARORY ~ WATERMEIER  CONiROL !
INVOICE  PERSONNEL !
GENADM : Fomecy 1
BRANCH LooTROL Y
i I I ]
[ kkx | [ xx ] [Tk ] [ e ]
T ] 1 I
BACH
TKX OPERATOR

{2) Operation

1} Operators necessary for water supply facilities will belong to each
BPAM or PDAM.

2) Arrangem'ent of operators in each IKK is as follows.

()  As a general rule, just like in existing IKK System water supply
facilities, total three (3) operators should be assigned to each IKK.
That is, two (2} operators (1 person x 2 Shifts) for pump operation,
pump inspection, Chlorine infectlon, etc., and one {1} operator (1
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person x 1 shift, day time) for watching of water source, inspection

of reservoir and pipeline, ete.

{1i} However, in those IKKs where more than three pump stations
including booster pump stations are installed, following total
five {5) operators should be assigned.

Four (4} operators (2 Persons yx g shifts) for pump operation, pump
inspection, Chlorine injection, etc., and one (1) operator {1 person x
1 shift, day time) for watching of water source, inspection of

reservolr and pipeline, etc.
3}  Numbers of operators in each IKK are shown in Table 6.2.3.

(3) Maintenance

Maintenance of the facilities would be conducted by the Maintenance
sectlon of each BPAM or PDAM directly.
Repairs and replacements of the facilities should be done by the persons of

Maintenance section or contractors based on the request from operators.
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6.2.3 Cost Estimates
(1) Basis of Cost Estimation

The following basic prices have been used for the estimation of the
Construction Cost for Water Supply Facllities in 30 IKKs.

1)  Basic price from Pusat Informasi Teknik Bangunan Jawa Tengah.
(Agustus - September 1991)

2)  Basle price from Pusat Informasi Teknik Bangunan Jawa Timur,
{Agustus - September 1991)

3) Basic price from Pusat Informasi Teknik Bangunan Bali

{Agustus - September 1991)
4)  Quotation from Suppliers.
5)  Standard Unit Cost from Cipta Karya.

(2] Items of Cost Estimation
1) Direct Cost

The installation cost (material, labour and equipment cost} for the
following facilities will be imncluded.

(1) Intake facilities for spring

{i1) well (Shallow well / Deep well)
(111) Reservoir / elevated tank

{iv) Water treatment facllities

v} Break pressure Tank

{vi} Chlorination Unit
(vii) Pumps

(viii) Generator

{ix) Hydrophore

x) Piping (including valves, airvalves, wash out etc.)
{(x1) Public Hydrants
{xii) House Connection

(xili)  Housing (Sub-Station, Pump House etc.}
(xivi  Others (main water meter and spare parts)
{(xv) Internal transportation ice of ilnported materials,
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2) Indirect Cost

The following indirect cost will be included in this Cost Estimation.

n Land acquisition 1.7 % of direct cost
(i) Administration Fee - 1.9 % of direct cost
(ili) Training 0.6 % of direct cost

(iv} Consultants Fee including the followings 13 % of direct cost.
i) Topographical Survey
ii) Soil investigation
111}  Geophisical prospecting
iv)  Test well drilling and pumping test
v) Detailed Design
vi) Construction Supervision
vii) Others
[v) Physical Contingency 10 9% of direct cost
(vi} Price escalation
i) 4.7 % of Foreign portion cost per year.
ii} 8 9 of local portion cost per year.

3)  Operation and Maintenance Cost

The following cost will be included in Operation and Maintenance Cost.

(i Operation Cost
i} Man power fee for operators
i) Electric power and fizel
iii) Chemical
CalOCl)z injection fee

{ti) Maintenance Cost
5 % of equipment cost, such as pumps, generators,

chlorination unit ete., per year.
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(3) Results of Cost Estimation

1} Summary of Construction Cost for 30 IKKs is shown in Table 6.2.2.
Details of direct cost are shown in Supporting Report E.

2) Summary of Operation and Maintenance Cost for 30 IKKs is shown In '
Tahle 6.2.3.
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TABEL 6.2.2 (1) _ SUMMARY LIST OF CONSTRUCTION COST

_UNIT : 1.800 Rp. _

....... oot oy A 3 A B 6 T 8 9 10

CUUNAMEOF T KK | BULAKAMBA | JERUKLEGI |  KEMIRI | MADUKARA | "PUNGGELAN | KARANGGAYAM | PETANAHAN | SUKOREJO | JEPON | BATANGAN ™

. PROVINCE ) CENTRAL JAVA | CENTRAL JAVA | CENTRAL JAVA | CENTRAL JAVA | CENTRAL JAVA'| CENTRAL JAVA'| CENTRAL JAVA'| CENTRAL JAVA | CENTRAL JAVA | CENTRAL JAVA
POPULATION 19,100 18,370 14,860 7,320 6,460 (A er0 TR 20T i5.0io] T 46507 10,100

A. DIRECT COST
‘a, | Intake Facility for Sprivg | = 4 13,850 | - 4 k00 22,750 1,500 - 39,000 - -

b. TWater Treatment Facility - - 184,100 110,700 e A VY T
S Wl Ghaitow ZDeesy )R | IOy e e R R L
d. | Pump + Generator {143,000 1 174,765 119,005 [ 219,000 | 64,000 | IS8, 475 [ TN 103,500 | 56,000
_e. | Chorination Unit S 2% (1 O IO U N 2% L O 21 L L L L
.| Reservoiy / Elevated Tank |~ 183,0441 66,8811 S0,TTLY Mgy ] 109,219 23,018 B4,164 66,950 1 103,771¢ 115,892
o | Fiping T RAG, G4 |, 400 | gds, I6T | BI0,T9S | 80,808 [ A, 809 s 646 [ LU0T, IS | R BAS [ 982,169
b, | Public Taps — } 83,600 | 121,000) 66,0001 18,400 41,800 33,0001 " eh000) 95,000 [ e3.B06) 44,000
i ieuse Conneetion YR, 0G0 | TR, B0 [ R80T A GO0 | T, 000 S, 000 | AT, b |, U A 00 | 0, 60
[ etbers” T 3,730 OO TN BN £ 0 O P10 IO 7 70 N7 £ ) NN O L 1N D 21 L )
k. ' Taternal Transportatian Fee 5,540 4,515 5,895 3,563 4,892 4,417 s UL s00 T 4,588 1 658

of Imported Materials
TOTAL DIRECT COST 1,538,194 1,332,041 1,148,607 1,304,566 713,628 586,862 604,411 1,523,730 1,881,562 1,674,424

B. INDIRECT COST _

o, [Land foquisition 1 26,149 " 22,6451 19,525 1, 78] LT I 2] 25,903] SLOTT 28, 465
o) Administration T W) 28,8051 dgad) INCIA . EHAT) - isel NOTLY I 8,900 3,060 ] 3,811
N 11T RO UL 1) SO 2 N2 MUY A NSO % MO 1178 NN 1.1 U1 I ) L
o] Gomsultants NG 066 ] TS, 168 | NS 819} N6 50 ) G710 ) ARSI USR8 | e gis ] 217,810

e. | Physical Coatingency 153,819 133,204 114,861 130,457 71,363 58,686 60,441 152,373 188,156 167,442

TOTAL INDIRECT COST 418,389 362,315 312,421 354,842 194,107 159,626 164,400 414,454 511,785 455,443
TOTAL DIRECT AND INDIRECT 1,956,582 1,694,358 1,461,028 1,658,408 907,735 746,489 768,811 1,938,184 2,393,346 2,129,867
COST (A +B) '
C. PRICE ESCALATION 268,429 221,865 190,046 208,237 108,881 87,140 99,465 278,905 336,469 300,665
TOTAL COST 2,223,014 1,916,220 1,851,075 1,867,645 1,016,617 833,628 868,276 2,217,090 2,729,816 2,430,532
{A+B+0C) : :
Construction Cost / Person 116,388 104,312 111,109 265,143 157,815 169,437 | 108,121 147,708 186,336 240,647
(Rupiah/Person) .




UNIT : 1,008 Rp.

TABEL 6,2.2 (2)

SUMMARY LiST OF CONSTRUCTION COST

oot poooxi 4 1z 13 | 14 1 15 18 17 18 15 50
 MAMEOFT KK ] GONDANG [ ~ JENAR | GIRIYOYO | ~BAREN | BALBN | BAURENO | JENGTTUUTUUTINAN | KEMBANGBAHU |~ DIWEK
. PROVINCE L CENTRAL JAVA | CENTRAL JAVA | CENTRAL JAVA | CENTRAL TAVA __E«%,S,T,_i%"!?i“"'"EAS"E‘"H{‘?K""""'EAS"E‘"iK‘?K""""rii'tf'i‘"i'ﬁi?'"""""E'XS'T"ih‘ﬂ'"""'EAS'T"?!K?K""
POPULATION 20,330 7,800 6,050 17,880 14,9007 iz 4ie] T ih’;‘f&h"r """"" igre| A0 14,350
A. DIRECT COST
‘a, | Intake Facility for Sprimg | = | = L. 18,500 19,500 - - - ~ - -
b, | Water Treatment Facility - - - Z ALY Rl it Al R eI LIS et SURE sreeaeeass
o el T haitow 7 Doepy T IBE SRR | B00 | T T L Ts ] e | it Y 8,000 5,170
(d, | Pump + Generator ] 171,613 1 | 194,475 ] 125,000 j 204,630 144,750 | | 183,618 | ] [74,008°) zig,006 ) (49,475 | 140,000
‘e. | Chorination Unit -~ 1~ 2,460} 2,460 B 2 1 O 2 L D 2L B L O 2 OO 2% L I X
[, | Reservoir / Elevated Tank } 1,881 30,3201 11,886 7100, 19T [ IR0, 548 | RS, G4 89,948 65,971 T [ 160,549
g ) Piping ..-.._--_4_7..51:!3.%?._.-----.-.?.‘%_6.:9.?}.-....-_.___1§_8.:.1_§?.-_______1_:_1_9_3.:_1.??__..._____,?.E.ﬁ_:_ﬁ_lﬁ__,________3_5?'55_1_1_@? CUTRROT | Ese s 138,927 " ubb, 467
b, | Public Taps - 134,2004 62,800 46,400 | 19,200 108,000¢ 60,000 76,800 9T,200 ] 45,600 | 69,600
Uio | Houss Comnection 365,780 138,260 ) 121,000 357,800)  78L,8103 288,110 S U S L2 121,230 | 309,960
. [Others 40,224 | 20,7034 19,609 69,400 | 37,836 | . 33,8301 TN L 20,230 ] 29,188
k. | Internal Transportation Fee 5,241 4,921 3,581 4,055 11,520 11,644 TN R 7 R I YT A 8,283
of Imported Materials
TOTAL DIRECT COST 1,371,160 743,830 497,405 1,930,058 1,338,891 1,040,013 816,299 1,116,828 597,864 1,019,672
B. INDIRECT COST - _
‘a. | Land Acquisition | a3,310 | 12,642] . 8,4561 32,8111 2,781 | 17,680 | 13,8171 18,986, 10,1641 17,334
b Kdainisiration T 8,08 s LT s LI - e ERLTH . i5,5i0 1 1PN L YL 19,374
. |Training b &aar) 4de) 2980 %_1.:.55.?9'....-_______._?.:9!?.3._[-______-.-_5‘_:?.‘%9'..,.,._.__._..54_:.’15.’.31.T.--...._..-.‘a:}’.f.’}..i...-.-.__.-.3.:.5.¥.7....._.....__..G.z.l.l.sl.
4. | Consultants A 178,2817F 96,612 ) 64,868 | URU,808|  AT4,086 (- 186,202  M06,1184 145,834 17,120 | 18,5567
e. | Physical Contingency 137,118 74,363 49,741 193,006 133,889 104,001 81,830 111,683 59,738 101,967
TOTAL INDIRECT COST 372,955 202,267 135,294 524,976 364,178 282,884 222,033 - 303,717 162,819 277,351
TOTAL DIRECT AND INDIRECT 1,744,115 945,898 632,699 2,455,034 1,703,070 1,322,897 1,038,333 1,420,605 760,483 1,297,023
COST (A +B)
C. PRICE ESCALATION 232,927 109,369 73,784 323,310 229,986 166,753 127,563 180,127 90, 495 173,509
TOTAL COST 1,977,042 1,055,267 706,484 | 2,778,344 1,933,056 1,489,650 1,185,895 1,600,732 850,978 1,470,533
C(A+B+C)
Construction Cost / Person 97,248 133,578 116,774 155,388 | 129,735 120,036 108,556 83,341 132,551 102,476
(Rupiah/Person) : :




UNIT : 1,006 Rp,

TABEL 6.2.2 (8)

SUMMARY LIST OF CONSTRUCTION COST

U S 21 1 2z |23 | . 24 | 25 26 7 58 59 30
 MMEOFTKEK 1 KUTOREJO | TEMPEH | KUNIR | I}??’_‘_’H?_S}’}RL__,?_é!“_‘fi!@ﬂ_‘!ﬁl?_:"§UHB’E§K§YE{“fﬂrlﬁiﬁéfﬁfﬁ"d """ KETEREL 1 MENANGA | SIBETAN
CUUPROVINGE 1 BAST JAVA | EAST JAVA | BAST JAVA | EAST JAVA | EAST JAVE |TEAST JAVA T BALT ] BALY [ BALL | BALT

POPULATION 18,150 14,150 9,220 11,480 18,830 TR T IR EL D I T T 1 R 3 71 X A K 3 U1
A. DIRECT COST
‘2. [ Infake Facility for Sprimg § -~ SRR DEUEURRURON USRS 29,500 -1 - 19,5600 - 19,500 7,800
i). wate[‘ Treatment Facility - - - ’- - T h"“-:“"."“-“-H‘-_-:‘-_-.-u‘-----”hu“—“““"“-""""“—"“”h-""u“"-: _________
.................................................................... el
¢ | Well (Shallow / Peep) 1 44,0701 33901 44,6700 o L 9L, 4651 33,810 - - - T
s | bump + Genorator L 44,505 | T6H, 88 [ 188, B0 A, 618 | A8 605 | TAT,000 [ TaE, 00 UTAL, 000 | R0S, 088 | 211,000
e [Chorimation Unit © o LAS0G L0 LSO Dasoy LS B2 LN O 2% S 2 T 2 L0 I
1. | Reservoir / Elevated Tank | 69,2521 69,262 | 201,691} 13,581 69,262 | 12T, 803 85,116 | 28,0827 | 89,9571 186,800
g |Piping | aTsa00) ] 186,935 | 339,120 341,261 ) 190,247 | ] 178,378 1 186,789 | 366,207 | 228,761 | 291,133
b |Public Taps 4 1i5,200% 100,800  199,2004 56,2001 39,2004 48,0000 3,700} ig,550 | ag400 ] 46,550
1. | House Commection | 808,370 267,870 [ 363,1501 247,860} 352,820 213,030 | 76,968 | - 2i3,la0) 132,768 | 223,776
Ge|Others b 31,789 ) 26,867 | 36,350 8,808 | 29,7081 4,587, ?M‘??_@ __________ 29,829 ir288 ) 34,088
k. | Taternal Transportation Foe i1,004 10,740 3,519 8,854 9,871 8,313 11,194 i5,800 61,759 28,7260

of Imported Materials

TOTAL DIRECT COST 1,028,930 852,189 1,294,410 877,042 993,117 777,412 857,596 943,939 1,114,990 1,032,054
B. INDIRECT COST _

‘2. | Land Acquisition ) 17,492 . 14,487) 22,005 | 14,9104 - 16,883, 13,216 1 R - 16,0471 18,9660 17,845
b, | Administration ) 19,650 | 18,0921 i4,604) 16,664} 18,868, L LAL S T— 12,494} 1,936 d 186 ) 19,609 |
N L OO AN 1Y (7 AU N COMMMMMO 2 12 ISR 7 ML) DO U OONUUN .0 RN 1. SRR 1. O£
d. | Consuftants CUUTssrer | Tio7ss | 168,273 ] 114,006 1 129,106 | ] 101,064 ?.5_5_4,??..h,_____.-.l.??_zil_?_.y."_-.._1.‘?.’1:?%?;..........F.?ﬁ.zl‘??._
e. | Physical Contingency 107,893 85,219 129,441 87,704 49,312 7,741 §5,760 94,304 111,499 103,205

TOTAL INDIRECT COST 279,869 231,795 352,079 238,555 270,128 11, 458 178,866 256,751 303,277 280,719
TOTAL DIRECT AND INDIRECT 1,308,799 1,083,984 1,646,489 1,115,597 1,263,245 988,868 836,462 1,200,690 1,418,267 | 1,312,773
COST (A +B)
C. PRICE ESCALATION 187,372 137,660 223,213 141,215 163,364 126,835 110,822 155,398 137,139 163,136
TOTAL COST 1,476,171 1,221,645 | 1,869,762 1,256,818 1,426,610 1,115,703 847,283 1,356,088 1,550,406 1,475,909
(A+B+C)
Construction Cost / Person 91,404 86,335 97,282 109,478 87,361 118,154 108,509 146,604 269,168 151,899
(Rupiah/Person)




JUNIT & 1,000 Rp.

SUMMARY LIST OF CONSTRUCTION COST FOR EACH PROVINCE

CODE 114 | 1526 | 27—30 1 1—-30
O NAMEOFTEKK ALL IN CENTRAL | ALL IN EAST . ALL TN ALL THREE
. pRovinee 1 JAVA PROVINCE | JAVA PROVINCE | BALT PROVINCE | PROVINCES
T POPULATION. {71,360 165,080 33,450 369,890
A. DIRECT COST
& [ Intake Facility for Spring | 126,400 8,800 [ s B0 [ a0, o0
b, | Water Treatment Facility 705,177 - - 705,177
N YT E0) I N 1 1 I BN M B N
. Pamy ¥ Generator T 2,000,208 | 166,798 | 947,588 | i, 54,585
e. | Chorinion Unii 0 T 29,520 [T X200 I 66, 420
. [ Reservoir / Blovated Tank [ 1,146,696 | 1,015,082 ] 490,214 ) 2,660,961
[ Fiping 7 880,817 | 89, BT |, 072,810 | T 94 1
LTI 948,200 | "R, 0| 186,200 | %, 148,500
o | House Conmection 4. . 3,200,250 8. 35,010 1 . ri,632) 1296457
J | Btkers T T T ST, a0 | G 787 | AL AR | 006, 76
k. | Tnternal Transportation Fe 61,278 117,902 17,943 297,123
of Imported Materials
TOTAL DIRECT COST 16,850,277 11,752,667 3,748,578 32,351,523
B. INDIRECT COST
. JLend Roquisition 1T 86,455 | 199,795 [ 63,726 | B4, 876
be | Administration 4o 320,158 .mdsel) TSy SLLBTS
¢ |Training 101,102} 70,516 | 2,481 ] 134,103
4 | Consultanis ™ 7,190,896 | T Ga, BT AT 316 | 708, 69
e | Physical Contingency 1,685,028 1,175,267 374,858 3,235,152
TOTAL INDIRECT COST 4,583,276 3,196,728 1,019,613 8,799,614
TOTAL DIRECT AND INDIRECT 21,433,553 14,949,393 4,768,192 41,151,138
COST ( A +B)
C. PRICE ESCALATION 2,837,495 1,928,154 561,495 5,327,144
TOTAL COST 24,271,047 16,877,547 5,329,687 46,478,282
(A+B+C)
Construction Cost / Person 141,638 102,239 159,333 125,654

(Rupiah/Person)




Table 6.2.3 : SUMMARY LIST OF OPERATION AND MATNTENANCE COST FOR 30 IKK

UNIT : 1,000 Rp,
CODE 2 3 4 5 6 7 8 5 10
o NAMEOR T KK . BULAKAMBA | JERUKLEGI i KEMIRIL | MADUKARA | PUNGGELAN | KARANGGAYAM ™| "PETANAUAN ~| " "SuKoREjo | JEPOR ) BATANGAN
_______ PROVINCE 1 CENTRAL JAVA'| CENTRAL JAVA | CENTRAL JAVA | CENTRAL JAVA | CENTRAL JAVA | CENTRAL JAVA | CENTRAL JAVA | CENTRAL JAVA | CENTRAL JAVA | CENTRAL JAVA
POPULATION 19,100 18,370 14,860 3T §asg T PRI POVET I I T TU 1 (6501710 100
TYPEOF .5, | D—-Db __E~b | c B-—a A—a E—b D—b . A—b D—a E—a
"""" No. OF OPERATOR | T3 S T 2 I - - BT 1 B HA
1. | Operation  (per year) | 4,284y 4,284 | 7,140 4,284 4,284 4,284 4,284 4,284 7,140 4,284
7, | Power & Fuel  (per year) | 19,217 2h,628) 25,623 | T Tsa 009 | SRR 8,917 VIV S PRIV §,406
3, [Chemical (per vear) | 6,280 5,577 Cassr| iy TN B OV D SERE T AR T 3,359
4, [Mzintenance  (per year) | I §,738 10,0230 (73] g T ST (33177 SUT T 5300
TOTAL COST OF
OPERATION AND MAINTENANCE 37,355 44,221 47,673 49,607 40,189 31,918 24,861 8,963 30,067 16,812
PER YEAR
CODE 11 12 13 14 156 16 17 18 19 20
"""" FAME OF T ¥ K77 coNDANG ] JENAR '""(;'i'lii?ﬁ:b:&fé"" CUUBAREN ) UUBALEN UV UUBAURERG T UTTUUTENDT Y UUUITWAN | KEMBANGBAHU | DIWEK
CUUTRPROVINGE T CENTRAL JAVA | CENTRAL JAVA | CENTRAL JAVA | CENTRAL JAVA | BAST JAVA | EAST TAVA ] EAST JAVA | EAST JAVA 1 EAST JAVA | EAST JAVA
""""" POPULATION T T ase T an0 | e 050 )T s T UNA 80 T2 A 0 e, e NS, 070 | 6L AR0 | 14,350
TYPE OF W.S.S D—a C A—a AT D—h D—c D—c D—c D—c D—b
"""" No. OF OPERATOR YTy g gy
I. | Operation {per year) 7,140 7,140 4,284 4,284 4,284 4,284 4,784 4,284 4,284 432$§A
G T Power & Fuel  (per year) | 25,6231 7h.e23 | IS 7029 E I A T F N I T 1 1 B VI P1 N B 19,207 e,
3 TChemical (per year) | g, 1701 T 2,398 | LT 58801 T 4,523 0810 3259 6,272 L8| 418
4, [ Maintenance  (per year) | g,704 T T 6,373 0,555 T 7,361 §,299 T §,824 ] 1,073 7 7,597 7,173
TOTAL COST OF : _ -
OPERATION AND MAINTENANCE 47,637 45,008 31,864 52,548 35,384 43,287 41,990 53,658 33,046 35,343
PER YEAR
CODE 21 22 23 24 25 26 | 27 | 28 | 29 ] 30
"""" RANE OF TR KT UKGTORESO ] IR ) T URUNTR | TEMPORSARY | BANYUANYAR | SUMBERASTH | TAMPAKSIRING | KETEWEL | MENANGA | SIBETAN
"""" PROVINGE U  EAST JAVA | BAST JAVA | EAST JAVA ) BAST JAVA | EAST JAVA | EAST JAVA | BALL | BALL | BALL | BALL
"""" POPELATION T T g ik IR0 U e 20 | I, 480 16,330 9,860 8,730 9,250 5,760 9,718
TYPE OF ¥.S.S D—c D—c D—b B-~—b D—c | . B—-b 1 B—a | b-b | B-b ] .. B-a |
"""" No. OF OPERATOR 7 7y gy e 5 3 3 ' 3 b 3
I. | Operation (per year) 1,284 4,284 4,284 4,284 1,040 4,284 | 4,284 4,284 .40 4,284
2. | Power & Fuel  (per yeary | 25,623 N A T T ) N 9207 ieer) ] 19,217 1 12,8124 19,217 | 70,463 | 32,029
3. | Chemical (per year) | 4,908 4,206 T 58381 N 5,370} 3,242 2,849 041 1,893 . 3,133
4, [ Maintenance (per year) | 7 9,348 | T RN g03| 7,599 8,048 7,173 4,748 7,173 25,271 10,673
TOTAL COST OF '
OPERATION AND MAINTENANCE 44,159 36,133 43,776 34,875 40,775 33,917 24,493 33,715 104,774 50,178

PER YEAR




CODE i—14 15—-26 27—30 1—-30
TUTRREOF TR K WLL IN CENTRAL | ALL IN EAST | AN ALL THREE
""""" PROVINCE ~ | JAVA PROVINCE | JAVA PROVINCE | BALT PROVINCE |  PROVINCES
"""" POPULATTON T Y B60 | IS, 080 ) T 8E, 460 | U369, 840
OPERATION AND MAINTENANCE COST

TYPE OF W.S.S - - N -

""""" No. OF OPERATOR TR R Yy N L1
1. | Operation (per year) 71,400 54,264 19,992 145,656
7, [Power & Fuel  (per year) | 81,858 269,042 | 134,620 685,415
3, | Chemical | (per year) | 54,106 [ EIRIY 10,118 117,108
§. [ Maintenance  (per year) | ] 101,363 00,816 a8 250,050

TOTAL COST OF

OPERATION AND HAINTENANCE 508,722 476,343 213,160 1,198,225

PER YEAR







6.3

6.3.1

Project Evaluation
General

The project evaluation is conducted from the financial and economiec points of
view for each IKK and the whole 30-IKK.

The finanecial aspect is evaluated by means of a Financial Internal Rate of Return
(FIRR), by providing two alternative revenue conditions of current tarill and
affordability of customers to pay for water conéumed. Where, the current tarifl
applies an average water tarifl rate of BPAMs and PDAMs concerned, and the
affordabiiity is assumed ioc be a rate of 4% of the average household income
{hereinafter referred to as the "4% -affordability”), in accordance with similar

projects of Indonesia in recent years.

In addition to the FIRR analysis, a financial cash flow of the project would be
examined for the 30 .IKK as a whole, assuming that a foreign loan ié applied to the
imitial mvestment cost. But, the financial analysis concerning operation of each
BPAM and PDAM is xot included in the present study.

On the other hand, the economic evaluation is carried out by means of an
Economic Internal Rate of Return (EIRR}, by using the estimated economic cost
and benefit of the project.

In accordance with Section 6.2 Management Plan, construction works of the
project would be completed within three years, including the period of
preparation work and detatl design, and the works are assumed to be commenced
in 1993.

The project life is taken as 30 years after completion of the construction works.
The project revenue (or benefit), together with operating and maintenance costs
{OM cost), is assumed to occur every year during the period of project life. Other
conditions and assumptions necessary for the financial and economic
evaluations are given in Annex 1.



6.3.2 Fmanclal Evaluation

Project Cost

Construction cost of the project is in detail given for each IKK In Table 6.2.2, and
-the tofal cost for the whole 30-IKK is estimated at Rp.46,478 million, taking
account of the annual price escalation of 4.7% for foreign currency portion and

8% for local currency portion.

The OM cost for each IKK is indicated at the 1991 price level in Table 6.2.3.
During the period of project life the OM cost would améunt to Rp. 199,474 million
for the whole 30-1KK, téklng the said price escalation into account. Cash flow of
the OM cost together with the construction cost s given in Table 6.3.1.

Proiect' Revenue

As mentioned in previous Section 6.3.1, two alternatives are prepared for
estimating the project revenue, and the result is given in Table 6.3.2, under the
conditions and assumptions described in Annex 1. The total revenue at the 1991
price level is estimated at Rp.1,469 million per annum and Rp.4,311 million per
annum by applying the current tariff and the 4%-affordability, respectively;_
Annual flow of the revenue for the whole 30-IKK for the period of project life is
shown in Table 6.3.1.

Cost-Revenue Analysis

The FIRR is estimated under the conditions and assumptions stated in Annex 1,
and the result is swmiarized in Table 6.3.3. In case where the 4%-affordability
is applied, the FIRR for the whole 30-IKK comes to 15.7%, which the project
shows to be feasible financially. The FIRR for each IKK also shows the high
figure comparatively as a water supply project of small scale, except the rate for
Madukara and Menanga. The low FIRR for the said two JKKs would be due mainly
to that | construction, operation and maintenance of the project are costly

relatively to the low number of population served. -

In case where the current tariff is used for estimating the revenue, the FIRR comes

to nearly zero percent for the whole 30-IKK and a negative for 16 IKKs (See Table
6.3.3).



6.3.3

From result of the foregoing financial analysis, it is estimated that the FIRR for
the whole 30-IKK will attain to 10% and 5% by raising the average current taril
(Rp.150/m3) to Rp.280/m3 (85% up) and to Rp.200/mB (30% up), respectively.

Apart from the evaluation, a cash flow statement of cost and revenue for the
whole 30-1KK is provided assuming a foreign loan for the construction cost. The

loan condition {s assumed as follows:

- Interest rate 1 3.09% per annum
- {Grace period : 10 years
- Repayment period 1 30 years (including grace period)

In this statement, the 49%-affordability is adopted for the project revenue, and the
result is given in Table 6.3.4. The statement shows that the project will be borne
to repay the loan without any problem. In this case, the FIRR would come to
10.0%. '

Economic Evaluation

Economic Cost

The economic cost of the project is converted from the financial cost under the
conditions and assumptions described in Ammex 1, and the resulf is given for
each IKK as shown in Table 6.3.5. The total economic cost for the whole 30-1KK
amounts to Rp.36.568 million for the construction cost and Rp. 1,079 million for
the annual OM cost. Annuatl flows of these costs are given in Table 6.3.7.

Economic Benefit

The economic benefit is mainly estimated based on a conecept of time saving for
fetching water from the water sources, and in addition the benefit of reduction in
cost for purchasing water from water-vendors is estimaled for a part of water

consumption in IKKs of Baureno and Menanga. The benefit is given as a

Idiffe;‘ez_l_ce between both conditions of with and without the projects, under the

conditions and assumptions stated in Annex 1. The economic annual benefit is
estimated at Rp.5,408 million in total of the whole 30-IKK and the result for each
IKK is given in Table 6.3.6. As shown in Table 6.3.7, the total economic benefit
for the whole 30-IKK would amount to Rp.161,709 million during the period of
project life,



Cost-Benefit Analysis

The EIRRs for the whole 30-IKK and each IKK are given in Table 6.3.3. The EIRR
for the whole 30-IKK is estimated at 10.1%, which is a fairly high rate from a
viewpoint of basie human needs project.

As seen in Table 6.3..3. the EIRR has a tendency to give a corriparatively high
figure for the IKK where is difficult to fetch water. Therefore, a priority for
execution of the project should be given to such IKK with high EIRR, as well as the
IKK with high FIRR,

Sensitivity Test of EIRR

Various conditions and assumptions have heen set in the present study based on
pmfessionzil experience and appropriate judgment of experts, but there always
remains the question as to the degree of reliability of inputs. Therefore, a test is
carried out for sensitivity of the EIRR to variations in {he economic cost and
benefit which have been estimated for the whole 30-1KK.

The sensitivity of the EIRR is tested for the 5% and 10% increases in the
economic cost and the 5% and 10% decreases in the economic benefit. The result

is given as follows:

Sensitivity Test of EIRR {%)

Decrcase in Benefit

Increase
in Cost 0% -5% -10%
0% 10.1 9.4 8.7
+5% 9.5 88 8.1
+10% 88 8.2 7.5

The EIRR would come to 7.5% in the most pessimistic condition which combines
10%-increase in the cost and 10%-decrease in the benefit. This percentage is in
somewhat higher position than an average EIRR of the regional water supply
projects. It seems therefore that the project still maintains the soclo-economic
feastbility, even if it comes to such a pessimistic condition.

10- nomic m



6.3.4

Aside from the foregoing tangible benefit, the following effects would be expected

by implementation and/or completion of the construction works:

{1)

(@)

3

A stimulative effect for promotion of the soclo-economic development in

and around fhe study area.

Reduction in cases of water-borne diseases in IKKs due to supply of clean

water,

Creation of employment opporiunities for inhabitants in and around the

study area.

Summary of Project Evaluation

Result of the project evaluation is sumumarized as follows:

(1)

(2)

(3)

{4)

In case where the 4%-affordability is applied for the financial evaluation,
the FIRR for individual IKKs shows a high figure comparatively as a water
supply project of small scale, except the rate for Madukara and Menanga.
As a result, the FIRR for whole 30-1KK indicates 15.7%, which the project is
feasible financially.

Whereas, in case where the current tariff is used, the FIRR comes to nearly
zero percent for the whole 30-IKK. Accordingly, to get the FIRR of 10%
which is close to an opportunity cost of capital in the study area, the
average water rate for domestic use has to be raised from the current tariff
of Rp.150/m3 to Rp.280/m® {85% up). And also to get the FIRR of 5% taking
account of the "Basic Human Needs", it would need to raise the tariff to
Rp.200/m? (30% up).

The EIRR for the whole 30-IKK shows 10.2% which is a féirly high rate as a
basic human needs project, i.e. the project would be feasible socio-

economically.

As regards the individual IKKs, the EIRR has a tendency to give a
comparatively high figure for the IKK where it is difficult to fetch water.
For exampte, the IKK Menanga shows a the high EIRR of 19.4%, despite the
FIRR is a negative, On the other hand, almost all of IKKs with the lower



(5)

EIRR than 5% indicate a high FIRR, under condition of the 4%-
affordability.

In conclusion, the project as a whole of 30-IKK is feasible financially (by
raising the average current tariff by about 30%) and soclo-economically.
The sub-project for individual IKK also would be feasible, under a condition
which the project shounld satisfy the feasibility of either financial or

economic aspect.



ANNEX 1,

1.

Conditlons and Assumptions used for the Project Evaluation

Financial Conditions and Assumptions

The following conditions and assumptions are set for flnancial evaluation of the

project.

(1)

(2)

(3}

(4)

(5)

(6}

The annual price escalation of commodities and services procured for the project
is assumed to be a rate of 8% for the local currency portion and 4.7% for the
foreign currency portion, during the periods of construction works and project
life,

In estirnating the water supply revenue, two alternatives of water tariff rate are
prepared; one is an average rale of current tariff of BPAMs and PDAMs
concermned, the other is a rate which corresponds to 4% of an average household
income (the 4%-affordability).

The average tarill rate of BPAM/PDAM for household in 1991 is estimated at

© Rp.150/m3 for house connection {(H.C.) and Rp.100/m?3 for public hydrant (P.H.).

On the other hand, the tariff rate which is estimated in accordance with the said
4%-affordability comes to Rp.440/m?3 for H.C. and Rp.293/m3 for P.H. by
applying an average household income of Rp.128,000 per month shown in Table
2.1.5 of Section 2.1.

According to the design criteria shown in Paragraph 6.1.3, the ratio of house
connection and public hydrant uses in the population served is defined to be 70 :
30 {or 80 : 20} by IKK. This ratio is also applied to non-domestic users which are
presumed to be 5% of the total water demand.

The water supply revenue is firstly estimated at the tariff rate in 1991, and after
that year it is assumed to inicrease at the sarne rate {8% per annum) as the price

escalation of local commodities and services.

Cal_cﬁlatldn of the water supply revenue is based on the population served in the

'targét year 2000 in accordance with the design eriteria, and after that year this

revenue would accrue every year during the period of project life. On the other

hand, the revenue which will accrue in each year from 1996 to 1999 after

- completion of the construction works is estimated on the basis of the population

served in each year.



(7)

(8)

9

A bad debt is presumed te be 5% of the water supply revenue expected in each year.
Opportunity cost of capital is assumed to be a rate of 10% in the study area.
The construction cost of house connection facilities in the initial investment is

assumed Lo be repaid In yearly instaliments for 4 years after completion of the

construction works.

Economic Conditions and Assumptions

The following conditions and assumptions are set for economic evaluation of the

project.

(1}

{2

(3)

(4)

(6)

Transfer payments such as taxes and duties are assumed to be 10% of market
prices of commodities and services procured locally, and to be exempted from

duties for those imported from abroad.

Standard conversion rate to be applied for local commodities and services is
assumed to be approximately 100%, based on export and fmport statistics in

recent years.

Economic wage of unskilled laborers to be employed for the construction works
is assumed to be 90% of the actual market wage, taking account of the

employment opportunity of laborers in the study area.

Econormic cost of land compensation is assumed to be 90% of the financial cost,

taking account of the opportunity cost of land use.

The economic cost and benefit of the project are given in the present vajue {(PV) at
the 1991 price level and are taken no account of the price escalation during the

periods of construction works and project life.

-At present, the majority of inhabitants in IKKs concerned are using water of well,

spring, canal, river or water-vendor for their daily dves {condition of without the
project), and after completion of the project it is expecied that they will get their
domestic water from water supply facilities of house connection or public
hydrant (condition of with the project). In the present study, economic benefit of



(7)

(8}

9

(10}

the project is given as an economic difference between both conditions of with
and without the projects.

For estimating the economic benefit, a saving of time for fetching water from the
water sources is adopted, and in addition to the {ime saving, a reduction in cost
for purchasing water from the water-vendors is applied to a part of water

consumption of inhabitants in two IKKs of Baureno and Menanga.

At the condition of without the project, the time necessary for fetching water was
estimated based on the answer of questionnaire survey to officers of Kecamatans
related to the 30-IKK. This time varies in distance between household and water
SOUICE, Seasons, topographic condition in IKKs, etc. Nevertheless, as an average
the following relation between time spent per day and distance for fetching water

was given from results of the survey:

Relation between Time spent per day
and Distance for fetching Water

Distance Time  Distance Time
(m) ' (hour) fm) {hour)
5 05 500 1.8
10 0.6 1,000 2.0
20 0.8 2,000 3.0
50 1.0 3,000 4.0
100 _ 1.5 4,000 5.0

The ahove-mentioned relations are used as a standard for estimating the saving
time. However, of course the topographic and other special conditions in each
IKK were separately taken info account, according to information from the

Kecamatan officers.

On the other'ha_nd', at the condition of with the project the time spent for fetching
water is assurmed to be zero hour for the house connection and 0.5 hours for the
public hydrant,

It is assumed that the time saved for fetching water will produce an Increase in
working time, and that the economic benefit will come to Rp.168.75 per hour in
1991, on the basis of a Jaborer wage of Rp.1,500/day., a work time of 8-hour/day
and the employment opportunity rate of 90%.

6-43



(11}

(12}

In estimating the reduction in cost for purchasing water from the vendors stated
in (7} above, the economic water price in 1991 is assumed to be Rp. 150 per 40

liters on average, based on information from the Kecamatan officers.

The matters described in {4), (6) and (R of the said financial condiflons and

assumptions are also applied to the economic conditions and assumptions,



Table 6.3.1

CASH FLOM OF FINANCIAL COST AND
BENEFIT FOR THE WHOLE 30-IKK

Unit: Million Rps.

Financial Cost financial Revenue
Year

Const. OMR Total Case (A) Case (B)
i 1993 6,011 ¢ 6,011 0 0
2 1994 28,903 0 28,903 0 0
3 1995 11,567 0 11,567 0 0
4 1996 o 1,761 1,761 2,724 6,745
5 1997 0 1,802 1,902 2,909 7,288
6 1998 0 2,054 2,054 3,117 7.807
7 1999 0 2,218 2,218 3,339 8,547
8 2000 0 2,386 2,306 2,937 8,618
9 2001 0 2,587 2,587 3,172 9,308
10 2002 0 2,794 2,794 3,426 10,062
11 2003 9 3,08 3,018 3,700 10,857
12 2004 0 3,259 3,250 3,99 11,725
13 2005 0 3,520 3,520 = 4,315 12,663
14 2006 0 3,802 3,802 4,661 13,676
15 2007 0 4,106 4,106 5,033 14,770
16 2008 0 4,038 4,434 5,436 15,052
i? 2009 0 4,789 4,789 5,871 17,228
18 2010 0 5,172 5,172 6,341 18,606
19 2011 0 5,586 5,586 6,848 20,005
20 2012 0 6,033 5,033 7,396 21,702
21 2013 0 6,515 6,515 7.987 23,439
22 2014 ¢ 7,036 7,036 8,626 25,314
23 2015 0 7,599 7,599 9,317 27,339
24 2016 ¢ 8,207 8,207 10,062 29,526
25 2017 0 . 8,864 8,864 10,867 31,888
26 2018 ¢ 9,573 9,573 11,736 34,4389
27 2019 0 10,33 10,339 12,675 37,194
28 2020 0 11,166 11,166 13,68 40,1690
29 2021 ¢ 12,089 12,059 14,784 43,383
30 2022 ¢ 13,024 13,024 15,967 46,854
31 2023 0 14,066 14,066 17,284 50,602
32 2024 0 15,191 15,191 18,528 54,650
33 2025 0 16,406 16,406 20,114 59,022

Total

46,481 199,474 245,955 246,914 719,548

Note: Case {A): Current Tarlif Basis.
Case (B): 4 % Criterion of Household Income.
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Table 6.3.3 RESULT OF PROJECT EVALUATION
FIRR (%) EIRR (%)
IKK Current 4 % Af-
Tariff fordability

{1) BULAKAMBA 6.2 18,6 2.2
{(2) JERUKLEGI 4,2 18.1 5.7
(3) KEMIRI 1.9 17.8 5.2
{4) WADUKARA il 5.3 15,9
{5) PUNGGELAN N 9.1 23,2
(6) RARANGGAYAN N 8.4 1.1
{7) PETANAHAN 1.6 17.7 2.9
(8} SUKOREJO 6.9 16.1 1.6
{(9) JEPON 3.3 '13.9 4.1
(10) BATANGAN 2.8 12.0 11.4
(11) GONDANG 4.9 19.3 6.6
(12) JEMAR i 11.4 157
{13} GIRIMGYO N 14.8 18.9
(14) BAWEN 1.4 14,4 10.8
{15} BALEN 3.1 15.8 7.3
(16} BAUREND N 16.4 23.6
(17} JEnu N 15.5 0.7
(18) JINAN 5.4 21.7 3.0
(19) KENBANGBAHY N 12.0 22.8
{20) DIKEK 5.5 19.5 2.3
(21) KUTOREJD 3.4 19.0 3.9
{22} TEMPEH 4.7 20.4 7.3
(23) KUNIR 5.1 19.2 1.6
{24) TEMPURSARI 2.9 18.3 5.6
(25) BANYUANYAR 6.4 21.9 14.3
{26) SUNBERASIR 0.5 17.4 6.6
(27) TAMPAKSIRING 2.2 16.9 17.3
(28) KETEMEL ! 14.2 9.7
(29) MENANGA i N 19.4
{30) SIBETAN N 12.2 13.6
WHOLE 0.1 15.7 10.1

Hote :+ "N" means a negative FIRR.
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Teble 6.3.6 ESTIMATES OF ECONOMIC BEMEFIT

Household Served  Saving Time (hr/hh/day}  Annual

HO. IKK Benefit
#.C. .0, H.C. P.H, Total {(Mil. Rps.}
1 Bulskawba 3,553 Hiy 1,717 ¢ 1,777 ils
2 Jeruklegi 2,950 1,282 2,003 256 2,350 152
3 Kemiri 2,765 69y 1,935 138 2,073 134
4 Hadukora 1,192 511 3,694 1,328 5,022 26
5  Punggelan 1,050 450 3,150 1,125 4,275 277
6 Karanggayam am 343 721 137 858 56
7 Petanahan 1,31 587 822 59 £81 57
8 Sukorejo 2,443 1,047 2,932 733 3,665 238
9 Jepen 2,726 681 2,180 208 2,385 155
10 Batangan 1,879 470 3,382 611 3,943 258
11 Gondang 3,310 1,418 2,317 284 2,600 169
12  Jenar 1,286 £51 2,315 717 3,01 197
13 Giriwoyo 1,126 WL Z,026 /6 2,392 155
14 Bawen 3,327 832 4,324 665 4,980 323
i5 Balen 2,426 1,040 2,183 416 2,599 168
16 BRaureno 2,300 577 5,078 ag1 6,061 393
17 Jenu 1,748 749 1,049 75 1,124 73
18 Kembangbahu 1,045 448 2,613 896 3,509 227
19 Diewk 2,670 667 1,335 0 1,335 87
20 ° Jiwan 3,548 887 1,774 0 1,74 115
21  Kutorejo 2,629 1,127 1,577 113 1,690 110
22  Tempeh 2.303 87 1,612 197 1,810 117
23 Kunir 3,129 1,341 1,564 0 1,564 10
24 Tempursari 2,136 534 1,495 107 1,602 104
25 Banyuanyar 3,038 760 3,038 330 3,418 222
26  Sumberasth 1,834 459 1,468 138 1,605 104
27 Tampak Siring 1,421 609 2,132 609 2,111 178
28  Ketewsel 1,721 430 2,065 3m 2,366 153
29 Henanga 1,072 268 5,144 1,152 6,296 408
30 Sibetan 1,807 452 3,071 542 3,613 234
Total 64,653 21,368 70,870 12,529 83,399 5,408




Tahle 6.3.7 FLOW OF ECONOMIC COST AND BENEFIT

Unit: Million Rps.

Economic Cost Economic
Year Benefit
Const. M Total
1 1003 5,270 | 6 5,270 0
2 1904 22,931 a0 22,81 0
3 1895 8,367 0 8,167 0
4 1996 0 1,079 1,079 5,201
5 1997 0 1,079 1,079 5,244
8 1998 G 1,079 1,07 5,300
7 1999 g 1,079 1,078 5,354
8 2000 0 1,079 1,079 5,408
9 2001 0 1,079 1,079 5,408
10 2002 0 1,079 1,078 5,408
11 2003 ¢ 1,079 1,079 5,408
12 2004 0 1,079 1,679 5,408
13 2005 0 1,079 1,079 5,408
14 2006 o 1,079 1,079 5,408
15 2007 0 1,079 1,079 5,408
16 2008 0 1,079 1,079 5,408
17 2009 ¢ 1,079 1,079 5,408
18 2010 0 1,079 . 1,079 5,408
19 2011 0 1,079 1,079 5,408
20 2012 0 1,07 1,079 5,408
21 2013 0 1,079 1,079 5,408
22 2014 0 1,073 1,073 5,408
23 2015 0 1.079 1,079 5,408
24 2016 0 1,079 1,079 5,408
25 2017 0 1,079 1,079 5408
26 2018 0 1,079 1,079 5,408
27 2019 0 1,079 1,079 5,408
28 2020 0 1,079 1,079 5,408
29 2021 0 1,079 1,079 5,408
30 2022 ¢ 1,079 1,079 5,408
31 2023 0 1,079 1,079 5,408
32 2024 0 1,079 1,079 5,408
33 2025 ¢ 1,079 1,679 5,408
Total 36,568 32,370 68,938 161,709




6.4

Recommendations

(1)

2)

(3

(4)

{5)

(6)

The proposed project for 30 High Priority IKKs is technically feasible and
economically justified conditionally.
Immediate implementation of the project is recommended from the soctal

and sanitary reasons.

Because of the high costs required for the implementation, foreign

financial assistance may be necessary.

For another IKKs except 30 IKKs, feasibility studies are also required in the
next stage. '

Before implementation of these 30 IKKs, a confirmatory investigation for
ground water capacity in IKKs shown below, where test well drilling and
pumping tesis were not conducted at the proposed well points in this

feasibility study, is recommended.

1) Bulakamba, 2} Kemiri, 3) Petanahan, 4) Jepon, 5) Gondang
6) Balen, 7) Baureno, 8} Kunir, and 9) Banyuanyar

Basides the test well drilling and pumping tests, geoelectrical survey for the
determmination of the well lecation and water guality analyses are also

recommended,

As for water quality of the following water sources, where some i{ems of
water quality showed somewhat higher than the Standard, recheckings

{sampling and analyses) are recommended before implementation.

Naime of IKK Water Source Cheék items
Madukara Mudal Spring Lead (Pb)
Batangan Juwana System Lead (Pb)
Kemiri Shallow Well Iron (Fe)

Jepon Deep Well Iront (Fe)
Kembangbahu Deep Well TDS and Chloride (CI7)

Coliform and Bacteria showed high value at almost all existing water

sources except deep wells in field surveys in Phase 1 and 2.
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(7)

(8

(9

It is necessary to conduct a Ca(OCl)2 injection to each supply water to keep a

residual Chlorine at the Taps, for sanitary reasons. Education to the

community is also required.

Operation and Maintenarnce

1)

2)

3)

Operation including the inspection of the facilities should be conducted
faithfully based on the Operation Manual, to keep the people served safe
and healthy and give them easiness of living.

During the construction period of the water supply facilities, Test Run
for the facilities should be conducted before commencement of the
operation.

Training of operators is also required.

Periodical Maintenance, based on the Maintenance Manual, is also

important to prevent the facilities from accidents and deterioration.

Education to the community, regarding the necessity of a clean water

supply facilities and sanitation, is also required especially in rural areas.

Community Participation

1)

2)

Communily Participation for the following items will be required.

Cooperation to the land acquisition and construction works,

Cooperétion and Assistance to BPAM or PDAM regarding the
followings,

(i) Conservation of safety for water supply facilities, including the
prevention of deterjoration of the facilities and contamination of

supply water.

{ii}  Report {0 BPAM or PDAM office on accidents such as water
leakage and illegal connection, ete.

(i{1) ‘Tariff payment












Chapter

7

Supplemeniary Study

This study was conducted in response to the request from Indonesian Government.

Details are described in this Chapler.

7.1 Study Condition

| TRKs to be studted _
The objects of this study are the 30 High Priority IKKs listed in Table 5.3,
Design Crlteria

7.1.1

7.1.2

The design criterta proposed in the minutes of meetings on the Draft Final

Report dated February 5, 1992 were applied to this study. They are shown in

Table 7.1.1.
Table 7.1.1 Design Criteria
No. DESIGN CRITERIA FIRST STAGE *) | FINAL STAGE *%)
1. | Supply Level at - S0
House Connection (H.C.} {t/c/d)
2. | Supply Level at 30 30
Public Hydrant (P.H) {(/c/d)
3. | Population Served (95} 50 - 100 50 - 100
4. | Water supply capacity per Module system - | Module system
population
5. | Ratio of Population served by 0/100 70/30 - 80/20
{ H.C./PH, '
6. | Number of people per H.C, - 10
7. | Number of people per P.H. 100 100
8. | Water allocation: for 5 5
non-domestic deman (%)
9. | Water allocation for 15 15
leakage and losses (%)
10. [ Factor for maximuimn day 1.1 1.1
11. [ Factor for Peak Hour 1.4 1.4
12; | Target year {in future) 1¢ years 10 years
13. | Operation hours 24 hours 24 hours
14. | Flow restrictor _ No No
15. | Capacity of reservolr (2 hrs) (2 hrs)

Notes: (1) ¥ Means thé first 2 (two) years

(2) *¥) Same as Tahle 6.1.4



7.1.3 Construction and Operation Schedule

7.1.4
{1)

(2}

The construction and operation schedule will be considered as follows with the
condition that this project will be implemented from 1993,

Year 1 2 3 4 5 6 7 8
Item 1993 '04 | '95 | 'g6 | '97 | '98 | '9¢ |2000

@ Construction
for the First Stage

©Q
i

(2) water supply by O
the Public Hydrants

@ Construction
for the Final Stage .
(Installation of
House Connections)

—p - ~-- -0
?-—-—-—-o-——-——.-o

@ Water supply by the
House Connections
and Public Hydrants

(First Stage) Final Stage)

Qthers

The water supply systems for the final stage are the same as proposed in 6.1.4 in
this Report,

The water supply systems for the first stage are proposed with the following

conditions.
| (1} Ratio of pbpulation served by Public Hydrants

- In the first stage of the project, water supply shall be conducted only with
Public Hydrants as proposed. The ‘water demnand reduced by this
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approach compared with that in the final stage shall be taken into
consideration on well construction, well pump installation and so forth,

to minimize the construction caost for the first stage implementation.

(i) Pipe line

- The pipeline shall be designed taking info consideration of the water
supply capacity in the final stage, even water Supply in the first stage
should be conducted with a smaller amount by the Public Hydrants.

- The maximum access to the nearest Public Hydrant in the first stage
shall be 500 meters or less. Hence, pipelines in the edge of the planned
area with a length of 500 meters shall not be constructed in the
construction for the first stage, but in the construction for the final stage.

Refer to Fig. 7.1.1.



Fig. 7.1.1  Schematic Drawing of Pipeline in the First Stage and Final Stage

| .Sefv'ed Area
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~ Water Source

@D =eerrrerennens To be installed in the First Stage

@) coeeimmeeens To be installed in the Final Stage
——————— Pipeline installed in the First Stage

-~ - === Pipeline ing_tail_ed in the Final Stage
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