(2) Water Supply Facility Design

The design criteria is mentioned below:

Drawing and Symbols:

To be based on Indonesian

standards.

Mechanical and Electrical Facilities: To be based on Japan Indusirial

Civil and Architectural

Water Quality Standard:

Labor Laws:

1) System Design
There are six types

System A
(Gravity Intake):

System B
(Gravity Intake):

Standard (JIS), Standards of the
Japan  Electrical Manufacturers'
Association  (JEM), Standard of
Japan Electrotechnical Committee
(JEC) and Standard of International
Electrotechnical Committee (IEC)

Work: To be based on the material and

testing standards of Indoncsia

To be based on the Indonesian

Standards.

To be based on the Indonesian law,

of waler supply systems; they are as follows:

In a case where there is a sufficient hydraulic
head for a water supply between a water source
and a distribution area, the water is distribules

through a ground typc rescrvoir.

In a case where there is an insufficient hydraulic
head for a water supply between a water source
and a distribution area, the water distributes

through an elevated reservoir
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System
{Intake

System
(Intake

System

System

C
by pump):

D
by pump):

E . {(Well):

F (Well):

In a case where a water source is lower than a

reservoir, after intake by pumping, the water is

- distributed through a ground type reservoir.

In a case where a water source is lower than a
reservoir and a hydraulic head between a
reservoir and a distribution area is insufficient
tor distribution, after intake by pumping, the

water is distribnted through an elevated reservoir.

After intaking from a well, the water is distributed

through a ground typc reservoir.

in a case where there is an insufficient hydraulic
head for a water supply, after intake from a well,
the water is distributed (hrough an clevated

reservoir.
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Figure 4.1 Water Supply System
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Intake Facility

In principle, the water intake method is a gravity type. However
when  topographic conditions prevent, an cleclric intake pump must
be instalied. If there is no electric power supply at the pump site, a

diesel gencrator must be installed.

Most Project areas’ water sources are springs. If the turbidity of a
mountain siream incrcases during rainy scasons or if free carbonate
is present in large quantities, an increasc of either a turbidity or
hardness may occur as a result of the sedimentation of hydroxide
Calcium and/for Carbonate Calcium. In such situations, a proper
measure must be laken bascd on  the Indones.ian water quality

standards.
Transmission Facility

To adjust. the distribution quantity, a ground type or clevated type

reservoir is to be installed according to the topographic conditions.
Water Treatment Facility

Colon bacillus was detected by water quality analysis at many Project
sites. This contamination may be caused by inhabitants wastewater
and by livestock. In such cases, treatment by chlorination is to be

carried out.

Distribution Facility

Provided that the water service level is the public tap type, the
hydraulic calculation is considered to be a 50% of the water quantity

for house connection,
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2)

Water Intake Facility
Design Intake Capacity

The planned water sources consist of springs and groundwater. Other
than for chlorination, watcr treatment is not nccessary.  Thus, utility
water for treatment is wuot required and transmission losses can be
ignored. Therefore, the design daily maximum water demand is

adopted as the design intake capacity.
Table 4.15 and Figs. 4.2 - 4.6 indicate design intakc capacities.

Table 4.15 Design Intake Capacity

Project Area Design Intake Capacity
(m/day) 0 /s
I. South Sulavesi
1-1 ULUSALY £9¢ 2.2
1-2 SALU 152 1.8
1-3 KAERO 195 7.3
1-4 TIROMANDA 134 i.6
15 MALILI 516 6.0
1-6 NASAMBA 960 L.
2. Ceniral Sulavesi
2-1 TOAVA 251 2.9
2-2 BINANGGA 534 6.2
2-3 TAKAELI 857 9.9
2-4 BONE BOBAKAL 98 1.1
2-5 SAMBIUT 312 3.6 .
2-6 BALANTAX 281 3.3
2-T SALAKAN 218 2.5
2-8 LIANG 204 2.4
3. Southeast Sulawesi
3-1 LANDOKO 343 4.0
3-2 ANDUONONU 396 4.6
3-3 MOYEWE ' 440 5.1
3-4 WAKADIA 364 4.2
3-5 LAOMPO 315 3.8
3-6 LAPUKO 264 3.1
3-7 SANDANGPANGAY 253 2.9
3-8 TAKINPO 540 6.3
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b.

Intake System

To stabilize intake, intake facilities are to be installed in water sources
such as springs and mountain streams. In addition, a drain channel is
to be instatled surrounding the waler source {0 prevent the inflow of

soil, sand and wastewater into the raw water.

There arc two intake types. One is the gravity type and the other is
the pumping type. For ecither case, thc design of intake facility is
based on the water level, yield of spring, strcam  discharge and
topographic conditions. Also the preservation of the environment

and effects of flood water must be taken into consideration.

The intake facilities are listed in Table 4;16.

Table 4.16 (1) Type of Intake System

| Intake Intake
Type Type Topography Facility Note
Spring in Gabion Surrounding slope is

Type A | Gravity | o valley {pit brittle _soil.

Surrounding siope is rock.
Necessary to secure the
adequate water level for

Spring in Concrele

B .
Type Gravity narrow valley | Weir

| intake.
. . Necessary to secure the
. Mountain Gabion
Type C Gravity stream Weir fadequate water- level for
_ intake
Concrete If there is no need for sand
Type D | Pumping - pit removal, Type A is io be
adopted, others are Type D.
_ For protection agai'ns'{ the
Type E | Well ) _S_crfzen inflow of san!d ai}d soil. A
casing gravel pack is filled up -

outside the screen
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Fig. 4.2 Type A: Gravity Intake
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Fig. 4.3 Type B: Gravity Intake

Surrounded by a narcow rocky valley
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Fig. 4.4 Type C: Gravity Intake
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Fig. 4.5 Type D: Pumping intake

(Combined with Sedimentation Basin)
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Fig. 4.6 Type E: Well
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Table 4.16 (2) Intake System of Each Project Area

Project Area Type Inlake Facility
t. South Sulavesi
11 ULUSALU C Gabion Welr
1-2 SALU B Conecrete Heir
1-3 KAERO A Gabion Pit
1-4 TIROMANDA B Gablon Pit
1-5 MALILI C Gabion Welr
1-8 MASAMBA E ¥el |
2. Central Sulawesi
2-1 TOAYA A Gabion Pit
2-2 BINANGGA A Gabion PIt
2-3 TAWAELI A Gablon Pt
2-4 BONE BOBAKAL A Gabion Pit
2-5 SAMBIUT A Gabion Pit
2-6 BALANTAK A Gabion PIt
2-7 SALAKAN E Vel
2-§ LIANG A Gabion Pit
3. Southeast Sulawvesi
3-1 LANDONO E Vel
3-2 ANDUONOHU D Concrete Pit
.3-3 MOWEWE D ~Concrete Pit
3-4 WAKADIA A Gablon Pit
3-5 LAOHPO D Concrete Pit
3-6 LAPUKO C ~ Gabion Welr
3-7 SANDANGPANGAN A Gabion Pit
8-§ TAKIMPO A Gabion Pt
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Intake Facility

. The following aspccts must be taken into consideration when deciding
upon the intake facility:

1. Structure safety against buoyancy

ii. The design capacity must be the amount for 10 to 20 min. of the

design intake
iti. The design intake velocity must be 2 10 7 cm/scc.

iv. The seasonal water level change.

Sand Removal Facility

A sand removal facility is 1o be installed, if turbidity given in the

survey daia exceeds 1 degree as of Kaoline,

For gravity intake, the sand removal facility is to be installed separate
from the intake facility. For intake by pumping the intake facility is

combined with the sand removal equipment.

Dimensions of the sand removal facility are determined as follow.

Lme(%xV)

1, ¢ length of sand removal basin (m)

H : effective water depth (m)

U : secdimentation velocity of sand (cm/sec.)*
V : average strcam velocity 2 cm/scc.

K : safety factor 1.5 :

* Design scdimentation velocity is determined by the grain size of
sand.  Assuming that grain size of sand is 0.10.mm, - the design

sedimentation Velocity is 0.8 cm/fsec. by Ellms' table (scc below).
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Sedimentation Velocity and Grain Size by Ellms

{water purification

1982)

Grain size (mm)

Sedimentation  Velocity
(Secific gravity of Sand :2.65, 10°C)

unit = ¢m/fsec.

0.30
0.20
0.15
0.10
0.08

cCompw
CON OO L D

Widith of sand removal facility is 1/3 to 1/8 of its length. Sedimenied

matter is drained by gravity using a gate valve.

capacily is 1% of the capacity of the intake facility.

Sedimentation

Table 4.17 Spccificaiions of the Sand Removal Facilities

T ¢ Daily Maximum Capacit Average Flow
No. | Project Area ype o Water Demand P 3 y Velocity

Intake (m3/day) (m~) {cm/sec.)
i-1 | ULSALU Gravity 190 1.5 0.2
2-8 | LIANG Gravity 204 1.5 0.3
3-2 | ANDUONGHU | Pumping 394 2.7 0.5
3.3 | HOWEWE Pumping 440 3.0 0.4

Intake Facility of Wecll

A submersible pump is used for water iniake, A grav.el pack is

combined with the sand removal facility,

i

Aquifers

Table 4.18 indicates the characteristics of the aquifers in Masamba

Landono

and Salakan

(all

having. groundwater

as their

sources) based on the results of the Basic Design Study.
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Table 4.18 Characteristics of Aquifers

Project Arca Masamba Landono Salakan
Aguifer Gravel bed Gravel bed Chalk
Thif:;z?sfir()f 115m T0m over 100m
Transmissibility | 200 m2/day 100 1,000
staute Water GL-5m GL-6m GL-16.5m

.ii. Drawdown (Sp)

® fully penctrating well (Masamba Landono)

_ Bt by R
Q=n¢( b, )TSnlln(Yw)

Q . pumping rate (see Table 5.21)

Masamba 576m3/day/well x 2 wells
Landono  412m3/dayfwell x 1 well
R : radius ‘of influence = 100m (assumed)

yw @ radius of well =0.100m

by : thickness of saturated layer (before pumping)
Masamba 75m, Landono 44m
b, : thickness of saturated layer (during pumping)

Masamba 71m, Landono 34m
T . transmissibility (m2/day) (see Table 5.18)
Sn : drawdown (no lining ) (m)
©  : pai (3.14)

Masamba Sn =4.3m
Landono Sn=11.6m

Sp = Sn/Ew
Sp : design drawdown (m)

Sn : drawdown of unlined well (m)

Ew : well efficiency (assumed 60%)

Masamba Sp=72m
Landono Sp=193m
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@ Partially Penctrating Well (Salakan)

Q = (mk:[(ho-0)2:h2] / oy} x (1 + 0.3+ 1155 x sin(th)

Q : pumping ratc :Salakan 262m?%/day/well(Table 5.21)
R : radius of influence = 100m (assumed)

yw : radius of wel!=0i.100m

k : permeability (m/day) T/ho = 10m/day

ho : thickness betwecen upper énd of impermcable layer and
water table (before pumping) = 100m

t : thickness between upper end of impermcable layer and
bottom of well = 76.5m

n ¢ pai (3.14) _
Sn : Drawdown unlined well (m)
Sn = ho - h -t

Salakan Sn = 1.2m

Sp = Sn/Ew

Sp : design drawdown (m)

Ew @ well efficiency (assumed 60%)

Salakan Sp = 2.0m

Table 4.19 Design Drawdown and Dynamic Waler Level

Project Area Masamba - Landono “Salakan
Static Water _ _
Level GL-5m GL-6m GL-16.5m
Design i
Drawdown 7.2 | 19.3 2.0
Design Water :
Level GL-12.2m GL-25.3m GL-18.5m
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iii.

Casing

Groundwater as raw  water is brackish water. Thercfore Fiber

Rainforced Plastic (FRP) pipe is adopted for pump discharge pipe
(riser).  The diamcter of casing is decided upon as 200mm, by
taking into consideration the diamcter of the pump outlet (standard
80mm) and the discharge allowance.

iv. Screen Length and Aperture Ratio
Apert_urc_ ratio of the screen is over 15%. The screen length is
calculated as follows:
13:%)((1 g=AxNzxV
Q pumping rate (m3)
q intake capacity per meter (m3/m)
A surface are of screcen 0.628m? (as 200mmg)
N aperture ratio 15%
A" flow velocity 1.5 cmfsec. (assumed)
o safety factor for decrease of flow velocity = 300%
v. Design Criteria of Well

Table 4.20 Design Criteria of Well

Project Area

Masamba Landonro

Salakan

Design  Pumping
Rate

Number of Wells

Drilling Depth
Casing Length
Screen Length

Drilling Diameter

0.800 m3¥/min.

2 wells
interval length
of wells = 300m

B0m
60m
20m

Diameter 336mm

0.286 m3/min.
1 well

50m
34m
16m

Diameter 356mm

0.182 m3/min.
1 well

40m
28m
12m

Diameter 356mm
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f. Intake Pump

To prevent over loading and damage to the pump, the design capacity

of pump is calculated as follows:

Qp=Q max.x «

Qp 1 design pump capacity
Q max. : Daily maximum water demand
a . safety factor = 24/20

Net head of the pump is a height from the water sources lowest waler

level to the outlet of the discharge pipe.

Table 4.21 shows the design capacity of a punip and the net head.

Table 4.21 Criteria of Intake Purﬁp

Design Pump . .
Project Area Capacity D:chhdrge Water
ead Source
{m3/day)
1. South Sulawesti :
1-6 Masamba 800 30.2 Ground
Water
2. Central Sulawesi _
2-4 Bonebobakal 32 344 Spring
2-7 Salakan 182 21.5 Groundwater
3. Southeast Sulawesi . _
3-1 Landono 280 38.3 Groundwater
3-2 Anduonohu 331 40.3 Spring
3-3 Mowewe 367 25.8 Spring
3.4 Wakadia 303 66.3 : Spring
3-5 Laompo 263 24,4 Spring
3-7 Sandangpangan 211 271.6 ‘Spring
3-8 Takimpo 450 28.8 Spring
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3) Chlorination Equipment

Chlorination equipment is to be installed in areas. Drop type feeding
cquipment is to be -installed at the top of ground type reservoirs. In case of
for and elevated reservoir, a feeding pump is to be installed bencath the
reservoir ---this is, in condition of the casiness of supplementing the

chl(_)ride solution to reserve tank and for the convenicnce of maintenance.

Feeding rate is calculated as follows:

_ g _.AQ_W_E___ -3
P X R Sd xrd X 10
P feeding rate of 5% solution (//hr)
W daily maximum water demand (m?*/day)
R : dosing rate of hypochiorite  NH4 > 0.1mg/! then Smg/!

NH4 < 0.1mg/! then 3mg/l
5S¢ :  effective density of hypochlorite 60%
Sd :  density of solution 5%
yd : specific gravity of solution 1.05%/!

In addition, a tank for preparing the hypochlorite solution must be made
available,
A 3-month reserve supply of hypochlorite is to bc siored in a suitable place

such as the pump house and amount of reserve is calculated as follows:

CC=Q-Rx"Sl‘*C*x90x10'3

Cc : amount of reserve (kg)
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Tablc 4.22 shows the design standards for chlorination equipment.

Capacily

Bissolving

Dosing AStorage
Project Area Type Raie of Solution tank Chemleal
(ag/0 ) | tank (@) (100g » [{ke/3months)
. Soulh Sulavesi
1-1 ULUSALY Grevity 3 54 1 85
t-2 SALU Grevity 3 43 1 68
1-3 XAERQ Grevity 3 56 1 817
1~4 TIROHAKDA Grevity 3 38 i) 60
1-5 MALILI - - - - -
1-6 MASAMBA dosing punp 3 274 1 432
. Central Sulawesi
2-1 TOAYA Grevity b 12 1 113
2-7 BINANGGA Grevity 3 153 1 240
2-3 TAWAELI Grevity 5 245 1 386
2-4 BONE BOBAKAL - - - - -
2-5 SAMBIUT - - = - -
2-6 BALANTAK = - - - -
2-T SALANTAK - - = - -~
2-8 LIANG Grevity 3 58 1 92
. Southeast Sulavesli
3-1 LANDONO - - - - -
3-2 ANDUONONU  [Feading Pump 3 113 1 178
3-3 MOWEVE Feading Pump 3 125 1 198
3-4 WAKADIA Feading Pump 5 104 1 164
3-5 LAOMPO Feading Pump 3 a0 1 141
3-6 LAPUKD Grevity 3 % 1 118
3-7 SANDANGPANGAﬁFeading Pump 3 72 1 113
3-8 TAKINPO Feading Pump 5 154 1 243
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4) Distribution

Reservoirs

Reservoirs are used to  store waler, to cqualize flows, to distribute or

cqualize pressers, and to impound water,  Such reservoirs are used to adjust

a variable rate of demand to a ratc of supply that is not equal to the rate of

demand.

“The distribution system's rescrvoir may be classified, according to their

position, as surface or clevated.

a. Capacity

The design criteria of the tank capacity is shown in Table 4.23.

Table 4.23 Design Criteria for Tank Capacity

Design Scrved Population

Tank Capacity

more than 5,000 period of 8 hours of DMWS *
more ‘than 3,000, less than 5,000 period of 9 hours of DMWS *
more than 2,000, less than 3,000 period of 10 hours of DMWS *
more than 1,000, less than 2,000 period of 12 hours of DMWS *
more than 5,000, less than 1,000 period of 14 hours of DMWS *
more than 3,000, lcss than 500 period of 16 hours of DMWS *
more than 1,000, less than 300 period of 18 hours of DMWS *

less than 100 period of 20 hours of DMWS *

Notes*: DMWS: Daily Maximum Water Supply

The tank capacity of each arca is shown in Table 4.24.
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Table 4.24 Design Capacity of Reservoir Tank

Name QF TKK Typo Design Capacity
L. South Sutawesi
1-1 ULUSALU Surface - L0
[~2 SALU Surface 100
1-3 KAERO Surface 100mw
1-4 TIROMANDA Surface 160
f-5 MALILI Surface 200me
1-6 MASMIBA elevaled 300m’
2. Central Sulawesi
2-1 TOAYA Surface l(}IOm’
2-2 BINANGGA Surface L 260m
2-3 TAWAELI Surface 300
2-4 BONE BOBAKAL Surface 50m
2-5 SAMBIUT Surface 00w
2-6 BALANTAK Surface (00w
2-T SALAKAK elevaled 100wy
2-8 LIANG Surflace 140
3. Southeasl Sulawesl
3-1 LANDONO Surface 150
3-2 ANDUONOQHU Surface 150m
3-3 MOVEWE Surface 150w
3-4 KAKADIA Surface © 150w
3-5 LAO¥PO elevaled 100m
3-6 LAPUKO Surface 100m
3-T SANDANGPANGAN elevaled 160m
3-8 TAKIMPO 200me

elevated
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b.  Materials to be used for Reservoir Tank

Materials 10 be used are FRP or R.C. (Refer to Section 3. Chapter 4,
"Design of the materials")

5) Pipeline Systems

a. Design Critcria

The design criteria for the water conveyance and distribution pipes
arc shown in Tablec 4.25.

The selection of pipe materials, fittings and pressure regulating

sy'slems are shown in Scction 3, Chapter 4, "Equipment Design”.

Table 4.25 Design Criteria for Pipeline Systems

Descriptions

Water Capacity

FPipe Diameter
Pipe Materials

Pipe Fittings
system
Wa_ter Taps

Tap Diameter

Other Necessaries
Equipment

Conveyance Pipes Distribution Pipes

Daily Max. Water Demand Hourly Max. Water Demand

Pressure  Reducing

To be calculated from Hazen-Williams formuta

Pipes on surface Steal pipe

Pipes underground : PVC

Steal pipe: Screw joint

PYC [more than 63mm diameter): RR connection system
[less than 63mm diameter}) : TS connection system

To be used for regulating tank pressure which is

maintained at less than 4 kgfcm?,

Tank capacity has a period of 3 minutes water supply

(Detailed is shown Table 4.26)

One tap serves 100 people and type the tap diameter for a

single to five taps is 13mm. (Detailed is shown Table 4,27

and Fig. 4.7 10 4.9)

The discharge capacity of 13mm diamecler tap is 17 //min.
According to Hazen & Williams formula, the pipe
diameter of single and double type taps are calculated as
being 32mm,

In the .case of a 5-tap type, it should be calculated by
hourly maxmum water supply capacity. '

Air relief valves, flashing values, etc.” are needed
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Hazen and Williams Formula
V = 0.84935 C.R9-63.]054 (m/fsec.)
where V =velocity of flow {(m/sec.)

R = hydraulic radios (m)*

C = coefficient dcpending on  the roughnesé and age of the
pipe {(140)

I =slope of the hydraulic grade line

* hydraulic radius is d/4 under round gﬁipc and the formula can
be conducted also as

V = 0.35464 CoROE3IO5 (I/SCC.Y. iuerreeeirieeererreeeeeseerereeseereeenssenieens (1.4)
where Q(m?/sec.) = flow rate and v = 4Qn/d?

then value of Q, d, I are given from (1.4) as

Q= 0.27853 C.R263.0054 P (1.5)
d = 1.6257 CeR-®-3I8JO0205 i (1.6)
I1=h{l=10.666 CsR-9-85:d-487,(Q-1.85 it (1.7

Table 4.26 No. of Water Pressure Regulating Tanks

i sy | No. of Tans
Ulsalu ' | 1
Tiromanda 5
Binanga i
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Table 4.27 No. of Public Taps

Instatlation of tap
Project No.of Taps
Single Double 9 Systen
1. Souih Sulavesi _
I-1 ULUSALU 23 9 7
[-2 SALY 19 7 6
1-3 KAERO 24 7 8 |
i-4 TIROMANDA i7 7 5
1-5 HALILI 64 17 16 3
1-6 MASAHBA 106 31 30 3
Sub total 253 78 70 1
2. Ceniral Sutavesi
2-1 TOAYA 30 9 8 i
2-2 BINANGGA 66 16 15 4
2-3 TAWAELI 106 31 30 3
2-4 BONE BOBAKAL 12 4 4
2-5 SAMBIUT 37 12 10 1
2-6 BALANTAK 35 10 10 1
2-T SALAXAN 26 7 7 1
2-8 LIANG 24 8 8
Sub total 336 101 95 3]
3. Southeast Sulawvesi
3-1 LANDONO 42 I3 12 £
3-2 ANDUONOHU 49 3 13 2
3-3 HOWEWE 54 13 13 3
3-4 WAKADITA 45 13 11 2
3-b LAOMPO 38 11 1 1
3-6 LAPUKO 9 9 {
3-T SANDANGPANGAN 31 10
3-8 TAKIMPO 87 22 20 l
Sub total 947 1056 99 it
Total 947 284 264 29
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Pipe Lengths and Diamciers

Pipe lengths and diameters are shown in Table 4.28. Their detailed

computﬁlions including hydraulic condition are as per attachcd
Appendix 6-7.
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Table 4.28 Total

Pipe Length

Project Area To_tal {m)
A, SOUTH SULAWESH B
1. ULSALU 5,700
2. SALU 5,900
3. KAERO 8,500
4. TIROMANDA 7,600
5. MALILI 11,300
6. MASAMBA 7,600
B. __ CENTRAL SULAWESI
1. TOAYA 6,500
2. BLNNAUGA 11,800
3. TAWAELI 11,600
4. BONEBOBAKAL 6,200
5. SUMBIUT 6,800
6. BALANTAK 6,200
7. SALAKAN 3,900
8. LIANG 2,800
C. SOUTH EAST SULAWESI
1. LANDONO 6,800
2, ANDUONGHU 8,200
3. MOWEWE 6,800
4. WAKADIA 7,700
5. LAOMPO 7,000
6. LAPUKO 4,900
7. SANDANGPANGAN 4,100
8. TAKIMPOQ 3,200
TOTAL 151,100
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- 6)

Mcchanical and Electrical Equipment
Intake Pump

Centrifugal pumps arc to be used.

The design calculation for cach pump system was made by using the
following formula (specifications are shown in “Table 4.29):

@ Diameter

D=146x V Q/v
where
D = Diameter of pump (num)

Q = Pump discharge capacity (m3/min), to be based on Table
4.18

V = Velocity of flow in the discharge and suction pipes (m/sec)

@ Total Head
H = ha + Zhf + ho

where,
H = Total pump head
ha = Actual head (m), 1o be bascd on Table 4.18
zhf = Total head loss (m) '
ho = Velocity head of flow at the end of the discharge piping

(m)

@ Motor Horsepower
P =0.163rQH/e x (1 + a)
where,
P = Horsepower (kW)
Q = Discharge capacity (m3/min), to bc based on Table 4.13

H = Total head (m), lo be based on Table 4.18
¢ = Pump ecfficicncy (65%)
a = Safety factor (15%)
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Stand-by Equipmcnt _
Stand-by intakc pumps arc to be insalled.© A one-year supply

of spare parts for the pumps should be provided.

Table 4.29 (1) Specification for Intake Pump (for Spring)

Motor Output

Suction Plpo D_Ischarge Dscharge Tolal [lead No. of Sels
Project Area Mpe
Dia (am) Ma (mn) (m*“mln ) (m) (Kw) ( JStand by
Central Sulawesl _ ] .

Bonchobakal ¢ 56an | ¢ 50 mm 0.082 105 5.5 1+ (1)
Southeast Sulawesi . :
Anduonohu 80 an | ¢ 80 ma 0.331 44 7.5 1+ (1)
Howoxe # 80 on & 30 o= 0.367 - 19 15 1+ (1)
Fakadta é 80 ns | ¢ 80 na 0.203 129 15 1+ (1)
Laoapo H150 nn #100 mn 0.263 58 5.5 1+ (1)
Sandangpangan & 100 an ¢ 100 nr 0.8 292 30 1+ (1)
Taklspo 150 mn ¢ 150 ma 0.450 39 1.5 1+ (1)
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Table 4.29 (2) Specification for Submersible Pumps (Wells)

Suctlen Disehare Tota) Yead | Motor Output | No.of Sets_‘l
Project Area Plipe Pipe
Ma  {m) (et min ) {m) (k) - { )YStand by
Soulh Sulaves! '
HASAMBA ¢ 80 mm 0.400 43.2 3.1 24+ (1)
Centrai Sulawes!
SALAKAN : ¢ 80 mm 0.182 24.0 1.5 14 (1)
Southeast Sulawes} .
LANDORO ¢ 80 mn 0.288 32.8 . 3.7 1+ (1)

b. Diesel Engine Generator

A diesel engine generator should be supplied in arcas where  there is
no permancnt electric power supply.  Stand-by generator units should

be installed and a one-year supply of spare parts should be provided.

Table 4.30 Specification for Dicsel Engine Generators

Project Area No.of Units Oul put

Central Sulavesi _
BONEBOBAKAL T+ (1) 37 KVA 380 V
SALAKAN ' 1+ (1) 10 KVA C 380V

South~East Sulawesi

SAKDANPANGAN 1+ (1) 130 KA 380 V
LANDOND 1+ (1) 29 K¥h 380 ¥
RAKADIA 1+ (1) M KVA 560 V
TAKIKPO 1+ (1) 37 KYA 380 Y
LADNPO 1+ (1) 31 KVA 380 ¥
HOWEWE 1+ (1) 70 KVA 380 V
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-Engine Pump

In order to feed priming water to the pump, the pump must be
instalaled in an arca where the suction pipe length is longest. A one-

year supply of spare paris should be provided.

Table 4.31 Specification for Engine Pumps

Project Area No.of Units ‘Specifications

(Central Sulawes!)

BONEBOKAL 1 Set

(Southeast Sulawvesl) Nom.dia 27
YAKADI A 1 Set Pump Nead  10m
SANDANGPANGAN 1Set

Control Panel

In take pumps are operated manually through local control panels.
The panels arc to be Indoor-Use types. Necessary spare parts are

reguired.

A one-year supply of spare parts, such as fuses and lamps must be

provided,
Chlorination Equipment
i) Chiorinator

The disinfectant to be used for treating water is 9 bicacﬁing
poweder solution containing chemicals easily obtainable in . the
areca and which can be easily handled. |

There are two types of chlorinators:
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Gravity Chlorinator;

Chlorination ';s by gravity flow into a ground reservoir

tank,
2. Pressure Fecding Chlorinator
Chlorination is provided by presure dosing using
chemical feeding pumps.  Chlorine application points are
high eclevated tanks or pipes.
The chlorination system specifications are shown in Table 4.32 in
accordance with Table 4.22.
Table 4.32  Chlorination system Specifications
Name of Type Specification
| Gravity Feeding Gravity  Chlorination

Pressure Feeding Design Discharge @ 3 I/hr

Chlorine Fecding Pump

Design Head : 4 kgfom?

Soiution Tank

The tanks are designed to hold a sufficient amount of solution for
3-day use. In each Project arca, 2 tanks are to be installed.

Chlorinator specifications for each area are shown in Table 4.33,



Table 4.33 ‘Chlorinator Specification

Design area Systenm Wty Dostng Cap Salution tank
(Stand by) @ ~hr)
1. South Sulawvesi
1-1  ULUSALY Gravity 1+ (1) 1 50 § X Zsets
{-2  SALU ” 1+ 1) - 1 50 0 X 2sets
1-3  KAERO o 1+ (1) _ 1 [60 @ X 2sets
14 TIROMANDA # 1+ (i) 1 100 @ X Zsets
16 MASAMBA Pump 1+ (1 4 300 & x Zsets
2. Central Sulavesi
2-1 TOAYA Gravity 1+ (1) 1 100 ¢ x Z2sels
2-2  BINANGGA ” 1+ (1) 2 200 0 X 2seis
2-3  TAWAELI # 1+ (1) 6 400 ¢ x 2sets
2-4 LIANG " 1+ (1) | 1 100 0 X Zsets
3. South-East Sulawesi
3-2  ANDUONOHU Pump 1+ (1) 2 200 § x Zsets
3-3 MOWEWE ,, 14 (1) 2 160 9 X 2sets
3~4  WAKADIA # 1+ (1) 3 200 § x Zsets
3-5  LAONPO Gravity 1+ (1) 1 100 § X 2sets
3-6  LAPUKD Pump 1+ (1) 1 100 § x 2sels
3-T  SANDANGPANGAN Gravity 1T+ (1) 1 100§ x 2sets
3-8 TAKIMPO Ppump 1+ (D) 4 300 9 X 2sels’
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Pump Houses

For the design of the pump houses, operations and mainiecnance, and
the possibility of floods must be taken into consideration. Pump house

structures are 1o be waterproof, ventilated and have clectric lighting.
The following equipment is to be installed in a pump house:

+ Intake Pump

* Diesel cngine generator
* Chlorination pump

+  Control panel

« Chlorination chemicals
The requicd pump houses are shown in Table 4.34.

Table 4.34 Pump Houses

Project  Area Space Remarks
(South Sulawesi)
MASAMBA 28m2 x 2 houses | o DUMP Rouses are to be

{Central Sulawesi)

BONEBOBAKAL 53.4 m2

SALAKAN 38.3 m?

(Southeast Sulawesi)

LANDONO 53.4 m2

AUDUONOHU 24.0 m?2

MOWEWE 24.0 m?

WAKADIA §1.3 m?

LAOMRO 53.4 m?

SANDANGPANGAN 81.3 m? igce‘;““‘is"‘:gzmié‘é‘fc
TAKIMPO 53.4 m2
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{3} Maitcrial Plan

The results

Tables:

Table 4.35

Table 4.36

Table 4.37

Tabel 4.38

of the material

Relative
Relative
Relative

Relative

advantages

advantages

advantages

advantages
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TABLE 4.35 Relative Advantages of Distribution Reservoir

il

g
T —— Systems
T RC Structural Tank FRP Panetl Tank
jiocurement Local From Japan
Qutline Drawings Ground type M Ground type Elevated type

Structures and

Constructions

{Merits})

Strongest against impact from the outside (RC structure)

Procurement ¢an be made locally

(Demerits) _

Many types of material are needed for the consiruction work, but it is difficult to

transport the material because of condilions in the Project area.

2. Waterproof is required in the tank.

Requires the strongest foundation for supporting heavy tanks.
Construction materials, such as molding boxes (round shape), scaffolding, for

the high elevated tank cannot be procured locally.

(Merits}

. The foundation structure is the smallest.

. Transportation is the easiest

(Demerits)

_ The FRP struclure is not very strong against impacts from the oulside.

. Tank materiais (FRP) cannot be procured locally.

Construction Period

There are many items needed for construction, such as reinforcernent, molding
box, etc. Construction period is the longest.
(Grand type: 5.5 months ;

High elevaled type: 12.5 months)

The only RC structure is the foundation. FRP material is light and the construction
period is short.
(Grand type: 2.2 months

High elevated type: 4.4 months)

Economical FPoint

The ground type is inexpensive. Materials for the high elevated type is

expansive.

The ground type is expensive, but the high elevated type is not so expensive.

— .

Exar_nination Results

Ground type: satisfaclory. High elevated type: unsatisfactory

Ground type: unsatisfactory. High elevated type: satisfactory
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TABLE 4.38 Relative Advantages of Water Pressure Regulating System

T System
Descgi_ption

Pressure Reducing Valve

Pressure Regulating Tank

Sfruciures

—

Valves

RC Struclure

FRP Tank

Procurement

RS

From Japan

Local

From Japan

Pressure Reducing Vaive

oo

Strainer

I

L o
BN

|}iq

i
"

TSI RTINS

pid

eliq

Structure and

Construction

{Meril}

. The instaliation space is the

simallest of all and construction

ilems are very simple,

(Demerits})

. Value control requires a skilled

lechnician.

. Frequent maintenance work is

required.
(Valve and strainer maintenance)

{Merits)

. The system's structure is simple.

Maintenance is easy.

. All maleria! ¢an be obtained in the

area.

. The strongest against impact from

the outside.

{Demerits)

. Tank interior should be protected

by water proof paint,

Transportation of material is
difficult.

(Merits)

. The system's structure is simple.

Mairmenance is easy,

. Waler proofing is not necessary.

. The material is small, light, and easy

1o handle and transpor.

{Demerits})

. The struciure is prefabricated. FRP

struclures are not very strong

against impact from the outside.

. The material cannot be procured

focally.

Construction Period

Only vailves need to be installed.
The construction period is the

shortest of all.

The construction period is the

longest of all.

Shorter of construction period

transfer the RC structure.

Economical Point

The valves cannot be obtained in locally.

Imported valves are costly.

The construction period is the

- longest of all.

Shorter construction period than fo!

the RC structure.

Examinations Results

X Unsatistactory

O Satistactory

A Not economical

 —

4-64




TABLE 4.37 Relative Advantages of Pipe Fittings

iPipes _
Descriptions PVC Steel Pipe Pipes
Fittings TS Joint R.R. Joint TS Collar Joint Screw Type Joint Flanged Joint Coupling Joint
Adhesive
cement resi ont Screw Gasket
Stopper Adhesive cem / 7
: Welding . L (,-L.;——:.,T
: ! e I8 B ——y |
r___‘—mmm i%’ | , L : 2 g i z - z . >£ﬁ%s . . ——
| ﬂ] ‘ | ' | i Rubber fin\l
Rubber ring ' ! 9
Procurement Local Local ring Local Local Local From Japan
Material Adhesive cament, JWWASIOI Rubber PVC c ollar & Adhesive cament FC Socket and Seal Paper Steel and rubber gasket Steel and rubber ring
Fealure Test pressure: 4 - 5 kg/em? Test pressure: 12,3 kg/cm? Test pressure: 4 -5 kg/icm? Tast pressure:; 4 -5 kg/cm? Test pressura: 16 ka/cm? Tast pressure: 16 kg/cm?
» Not flexible and not intensive, » Flexible and intensive, » Same as TS Joint + Subject to corrosion at « Construction work is the « Consturction works is
Easy to construct. sScraw. simplest. most simple.
» Requires skilled technician for Material life is shqn.
adhesive works + Requires a welding « Flaxibility is satistactory
+ Requires a skilled technician under Projact conditions.
technician
- Pipeline is not flexible. « Rubber rings keep joints
« Pipeline is not flaxible. watertight.
M%%%+ Qﬁ%@ Cost ratio of TS Joint Cost ratio of TS Joint Nominal Dia, Cost ratio Gost ratio of Screw Type
200 1 IS M 250 ! 1 3.3
1.1 1.2 200 1 1 43
160 ! 1.1 1.2 150 i 1 Y
110 1 1.1 1.1 100 1 i 2
Cost 90 1 1.1 1.1 75 1 1.5 6.2
Evaluation 40 1 Ll il
Less than 40 mm is Large size is Can be used the same This joint Is available in focal. Cost is problem
E o satistactory satisfactory as the TS Joint )
xamination Satisfactory Unsatisfactory
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TABLE 4.36

Relative Advantages of Pipe Material

. Type of pipe . , .

Descriptions ype ot pip Ductive Cost Iron Pipe Steel Pipe PVC
Procurement From Japan Local Local
Materials Min. 42.8 Min. 41 Min. 5.3 as 20°C

Tension . i
Bend Min. 61.1 Min. 41 Bto 10 as 20°C
Specific Gravity 7.05 7.85 1.43
h r.i i _ 6o 10 k§ - mfcm? 15 kg - micm? 0.07 to 0.1 kg - nvem?
- Impact from outside 7.5 10 4.0 kgfem? 50 kg/em? 15.7 kglom?
= Impact from inside
(Max. static pressure) Merils Metits Meris

(1') Intensive and corrosion
resistance

{2} Strong against impact

[3) Mechanical joint is flexible and
expansivé

(4) Easyto consﬁuc!

(5} Many kinds of joints

Demerils

(1) Heavy .

(2) Needs specials protection
against joint removal

{3} Needs outside lining in humus

{4) Large sizé pipes ére impossitfe

to repair from the inside

{1) Intensive (tensicn and bend)

(2) Strong to impact

{3} No need countermeasure 1o
joint remove by welding joini

(4) Light '

(5} Easy to manufaclure

Datnerites
{1) Needs temperalure expansion
- -joint or Hexible joint
{2} Weak against eleciric corrosion
(3) Takes along time weiding and
line. Difficult to construct in

spring ground.

(4) Very tlexible (Iargé size pipe)

n
(2)
(3}
(4)

{5)

Corrosion and electric corrosion
resistance

Light, easy to construct
Adhesive

inside roughness does not
change '
Inexpensive

Demerils

0

2)

(3}
4

Weak against impact at low
temperalures

Weak against ufiraviolst rays and
organic sclvenlts '

Caution to [ire solvant cement

Needs temperature expansive and

(lexible joinls.
Costs 3.7 2.4 1
¢ “Ii gg mm 2.6 1.9 1
200 2.3 . 1
250 1.9 - !
Examination Results Suriace Underground Surface Underground Surface Underground
Unsatisfactory = Unsatisfactory ¢ Satisfactory Satisfactory Unsatisfactory Satistactory
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4.4

1)

2)

3)

4)

Implementation ~ Plan

Implementation Policies

Preparation of the detailed design, assisting CIPTA KAYRYA with tendering,
and Project construction supervision will be carried out by a Japancsc

consultant company who will cntrust local consultants with the following
work:

Test well borings and data collection of the water quality and well yield in
three arcas. The Japanese consultants will analyze the collected data and

prepare the detailed design.

Survcys of the number of residents and houscholds who will receive water
supplies (these figures are necded to determine the installation locations of
public taps) and the preparation of public standpipe installation location

maps,

Levelling surveys for the plans prepared for the basic design and for
completing the plans. Installation of temporary bench marks in  the

Project sites.

Confirmation of land acquisition for Project construction sites. The land
acquisition shall be under taken by CIPTA KARYA based on the necessary
area maps for Project facility installation that are prepared by the
Japanese consuliants according to the Project construction boundary agree
upon by the Indonesian and Japanese Governments. The land acquisition
must be completed at least one month prior to the commencement of Project

construction.

Because of the naturc of the Project, Project construction should be
undertaken as a - complete turnkey construction work by a general
contractor. through open tendering. The pgeneral contractor will  be

selected as a result of open tendering based on discussions between the

Japanese consultant company and CIPTA KARYA.

The Ijircctoratc ‘of General of Human Settlements of the Ministry of Public
Works-will be the rcsponsible agency for Project implementation.  The

Dircctorate entrusts the project manager of cach provincial water supply
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bureau to manage the water supply system. BPAM in each region will

cooperate with the Project manager.

Implementation Method

Local contractors mainly conduct business in their own province. The
Project sites are localed in three provinces: thus, different local

coniractors will be used for Project construction work in these provinces.

Heavy rainfall occurs throughout the year in Project areas. However,
there are noticeable dry and rainy seasons. Each province has iis own
rainfall pattern; therefore, the Project construction schedule must be

prepared by taking into account these patierns,

The access road to each IKK's water source have yet to be improved. The
road problem must be discussed with CIPTA KARYA and certain measures

must be taken prior to the commencement of Project construction.

The Project's water distribution pipes will be instalied along existing roads.
Must of the roads are paved either with concrete or asphalt. Thus, special
methods for excavating and relilling the road pavement should be used.
Restoration of the paved roads must meet Indonesian standards and rules.
Therefore, it is advisable that the restoration work be undertaken by the

Indonesian side.

Construction and Supervisery Plan
Detailed Design

The Project's detailed design is to be prepared'based on the Basic Design.
Project implemcntation will' be carried out in (wo phases and the
preparation of the Projecl's detailed design should be conducted for each

phase.

- The detailed design prepared by the consultants must be approved by CIPTA
KARYA.
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Tendering

Contract’ documents prepared for the Projocct by the consullants must be
approved by CIPTA KAYRYA. The consultants will assist CIPTA KARYA by
making the teader announcement, accepting tender applications from
contractors, issuing iender documents to the tender participants, accepling
tender documents from the participants, and cvaluating the tendering.
After selecting a successiul Japanese contractor, CIPTA KARYA will make a
contraci agreemenlt with the contractor. '

Construction Supervision

The consultanis will evalvate and approve the tender documents submiited
after téndering by the sclected contractor and will assist CIPTA KARYA
with the procurement of Project use materials and equipment in order 1o

start Project construction as soon as possiblc.

The consultants will hold a serics of meetings with CIPTA KAYRYA officials
and the contractor prior to commencement of Project construction work,
witness the shipments of Project use materials and equipment going to the
Project sites, and provide the contractor with instruction related to the
construction work, equipment installation, test operations, and after-

installation inspections.

‘Additionally, the consultants will control the Projecl's construction
schedule, be responsible for quality control, and will cxert an cffort to
complete the Project's construction by the completion date specificd in the

Exchange of Notes for the Projecl
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1)

23

3)

Procurement Plan

The results if the comparison made of procurable Project usc matcrials and

equipment in Sulawesi and in Japan arc listed in Table: 4.58.
Reinforcing Bars, Cement, and Plywood

Uniform quality cement and plywood arc ecasily procurable in~ Sulawesi.
The prices for these items are lower in Sulawesi than if they were procured
and imported from Japan. Thus, local cement and plyweod will be used for
the Project.  Although local reinforcing bars’ are more {;xpeﬁsive than ih
Japan, their importation is prohibited.  Thus, local reinforcing bars will be

procured and used in the Project.
Well Construction Equipmcm

A -great number of wells have been constructed by local ‘contractors. "They

have exiensive well construction experience,

If well construction cquipment is imported from Japan for the Project, well
construction costs will be high. As a I’GS[ﬁi of the evaluation of capabilities
of local contractors and construction costs, it was decided to use local
contractors and locally leased construction .cq'uipmcm under the

supervision of Japanese engineers for Project well construction.
Pumps

It would be difficult to procure pumps in Indonesia that could meet the
requirements of the Project. It is felt that, due to the lack. of spare parts,
pumps procured locally would be difficult to maintain.  The Study Team
contends that it would not be advisable to. procure pumps on the local
market for Project use. Thus, Project us¢ pumps will be imporied from

Japan,
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4)

Construction Equipment

During the ficld survey period a great deal of imported consiruction

cquipment - (particularly, excavation machines, transportation cquipment,

an_d loading machines) were scen in Sulawesi,  Since Project construction

must be completed within a short period of time, Project construction cost

would- be high if such cquipment were to be imported. Further, it would be

difficult to maintain imported cquipment. is felt that

For this rcason, it

leased

locally equipment  would be more favourable for Project

construction purposes.

Table 4.39 (1) Comparison of Procurable Project Use Materials

and Equipment in Indonesia and Japan (1 of 2)

Ttem

Import from Japan

Procurement in Indonesia

Reinforcing Bars

Purchase price+Creating+Transportation:
Uniform standard and uniform quality.

‘Prices relalively stable.

Imporling is prohibited.

‘procurable but is high

Local procurement:
Standard material is

priced.

Evaluation Result

X

o

Cement

Purchase price+Creating+Transportation:
Uniform standard and uniform quality,

Local procur'ement:
Standard material is easily
avaitable.

Evaluation Result

X

]

Plywood

Purchase price+Creating+Transportation:

Local procurcment:
Standard units are easily
obtainable.

Evaluation Result

A

O

Pumps

0.382 m¥mm x
94 m

15 KW 2 units

Easy maintenance work,
Uniform standard and high quality.

1lack of sparc parts,

Local procurement:
Difficult to obtain spare
parts.

Hard to maintain due to the

Evaluation Result

o}

A

Water Faucet
(1/2 inch
diameter)

i3 mm diameter faucets.

Purchase price + Packing + Transportation:

Uniform standard.

Local procurement:

Many different types are
procurable.

Easy to obtain spare parls.

Evaluation Result

o
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Tabie 4.39 (2)

Comparison of Procurable Project Usc Materials

and Equipment in Indoncsia and Japan (2 of 2)°

Item

Import from Japan

Procuremient in Indonesia

PVC pipe

100 mm diameter |-

Purchase price + Transportation:

Local procurement:
Locally obtainable,

Evaluation Result

A

GSP pipe

Purchase price + Transportation:

Local -procurement:

‘Locally obtainable.

Evaluation Result

A

Vaive

100 mm diameter

Purchase price + Transportation: -
Quality if reliable.

Local procurement:
Quality is unreliable,
Difficalt to  procure.

Evaluation Result

)

A

Construction
Equipment

0.6 m? capacity
backhoe

Rental fee + Transporiation (one way):

Expensive

Local procurement:

Lease company will
thoroughly maintain,
Various :types. of equipment
arc available,

9}

Evaluation Result
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1)

2)

Implementation  Schedule

The Consiruction Schedule was prepared by taking into account the
following two aspects (the schedule is shown in Table 4.41):

Rainfall

According 10 - the rainfall data rccorded in Sulawesi (scc Appendix 6-3),
fainy scasons arc classified as follows: :
South Sulawesi: March through June
Central Sulawési: March thmugh July
Southeast Sulawesi: November through July

Intake facility construction and river-crossing inverted siphon

construction should avoid the above rainy seasons.
Construction Period

The Project construction periocd should be decided upon bascd on the

- following conditions:

1. By taking into account thc scale of Project construction. and the local
construction indusiry’s conditions, it is planned to uwse two local
contractors in South Sulawesi, three in Central Sulawesi, and two in
Southeast Sulawesi. FEach local contractor should be responsible for

Project facility construction in its own construction site.

2. A two month material and equipment procurement period must be

included in the construction period.

3.  The construction work in one Project site must be completed within

on¢ fiscal year.

4. By taking into consideration the above three conditions, Project

construction should be carried out in iwo phases.
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(1)

Scope of Works

This section describes the Scope of Works 1o be carried out the project.

Undertaking of the Government of Indonesia

10.

11.

To acquire possession of land and structures which are nceded for the

implemcntation of the Project
To securc water rights

To clear the sites of the Project

" To provide facilities for distribution of elcctricity leading up to the

sites

To maintain the access road for construction of water supply facilities

and for transportation of construction materials
To restore the pavement of the road which is laid the pipes

To ensure prompt unloading tax execmption and customs clcarance of

the Project goods at the port of disembarkation

To accord Japanese nationals whose services may be required in
connection with the supply of the products and the services under the
verificd contracts such facilities as may be nccessary for their cntry
into the Rcpublic of Indonesia and stay therein for the - performance

of their work

To exempt Japancse nationals from customs duties, internal taxes and.
other fiscal levies wh;ch may be imposed in thc ‘Republic of Indonesia
with respect to the supply of the products and services under the

verified coniracts

To bear all the expenses, other than those to be bome by the Grant

Aid, necessary for the execution of the Pro;ect

To prepare all site office for construction of the consultant and the

contractor.
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(2) Undertaking of the Government of Japan

1. To design the adequatec water supply systems (refer to Chapter 4,

Section 3 Basic Design.  Implementation schedules are shown in
Figure 4.41),

2. To Procure the construction maitcrials (refer to Chapter 4, Section
4.4 Procurcment Plan)

3. To contract the contractor to construct the water supply facilities
" (refer to Chapter 4, Scction 4.2 Implementation Method.)

4.  To supervise the construction works
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Table - 4.40 (1) Implementation Schedule (Phase 1)

1 2 3 4 51 6 7 3 Q 10 H 12
E» Site Study
2 :
- Domestic Study
g P
:;l';é
a Confirmation at Site {4.0 months)
ULUSALU R oty . .
G
SALU e :
G L s
' G
& | TIROMANDA SR |
£ 2 A
o
E; ORISR
3 TOAVA P i . . .
- A G2,
&
= RO S
“E’ BINANGGA e :
3 G P
S —
o, TAWAEL! RIIOOIU MO ) .
Gz L A A
BONEBOBAKAL R R Ll R e e . .
G2 ZA
BALANTAK R : o
. : G s 2
ANDUONOI ERARIIREE (ERIRIR, SEIRA: LRoIR (BRBBI: SIRRD) SRt _
A A A
MOWEWE BEREE0E RASERE: SERSTR B NS S iR A HA
A T T A A A
LAPUKG [RRERRIE CRRRIIR KRRt ;:;:;:::;:';:;: R ) (12 mbnths)
G A A A T
) Procurement and m Construction

sile preparation
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Table - 4.40 (2)  Implementation Schedule (Phase 2)

1 2 3 4 5 6 7 8 9 10 1l 12
,E» Site Study
[is]
Q)
g Domestic Study 3 I 1]
= _ R A
3 Confirmation at Site (4.0 months)
MALILI RN RO .
' A L T T o A
MASAMBA . B SN RRRRASI SR, et R Rt
VA LA T A o A A
SUMBIUT SRR .
' L I T o
T_g —
5 SM,AKAN B
% - Y AU
g I__,IANG ..... I R .
Bt s
© N B s A A IR N S )
15 LAND{]NO o P SRR Rt SRR SN St WAL .
8 Y RN Y,
o
WAKADIA ] ___ RRARRRE SRR V_w 21:1:7:'7:'-3?,
G i A 2
LADNPO e S T T
G 722 G A
SANDANGPANGAN I L L e o
AU A
TAKIMPO -:-:-:-:-:;_:;:- R e ] |
(12 months) AL i 7
L _ 1 1 : I
3 g, Procurement and s oo natryction

" site preparation

4-77






~ CHAPTER'5 PROJECT EVALUATION AND CONCLUSION







CHAPTER 5 PROJECT EVALUATION AND CONCLUSION

The Government of Indonesia, in order to achicve a water supply rate of 60%,
cstablished the water supply plan in rural arcas, including IKK, as one of thc most
important items in the Fifth S-year National Development Plan.  However, the
plan was implemeated in 1,100 IKKs during the period from the First through the
Fourth National Decvelopment Plans and  the remaining 2,400 I[KKs still have

unimproved water supply facilitics.

In the Project areas, the number of IKKs having improved waler supply facilities
arc only 20 in South Sulawesi, 16 in Ceniral Sulawesi, and 10 in Southeast Sulawesi.
In the other areas where the water supply facilities remain unimproved, watcr
shortage is chronic and waterborne discase problems due to the poor water
quality arec prominent. {nfant mortality rates are also very high in these arcas.
Further, the heavy labor required to fetch water has effected to prevent  the
upgrading of the residents’' living standards.  Area residents have been suffering

because of the poor drinking water supply.

After completing Project, the number of 1KKs and the population scrved by
Project facilities arc shown as the indices of the improved living environment in
Table 5.1.

The table indicates that people presently receiving water supplies is only 3.8% of
the total population in the Project's threc provinces. However, after completing
Project construction the water supply rate will reach 82% (population
served/total arca population). Approximately 90,000 pcople will be able to receive
a safe supply of drinking water.  Thus, Project implementation will greatly
contributc to the rural water supply plan of the Naiional Development  Plan.
Further, Project implewentation will result in improving the living conditions of
arca residents.  From the social hcalth viewpoint, Project implementation is very

meaningful.

The operation and maintenance cost for Project factlitics varies depending upon
each water supply system. By referring (o thc operation and maintenance of the
water supply system managed by CIPTA KARYA, the annual cost for operating and

maintaining the Project facilitics in cach province is estimated to be as follows:
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South Sulawesi: Rp 22,640,000
Central Sulawesi: Rp 17,620,000
Southeast Sulawesi: Rp 76,660,000

The costs indicated above represent approximately 1.5% of the average annual

income of the houscholds that will reccive a water supply in each province.

In view the country's technical levels, comparatively simple systems arc (o be
used for the Project's water supply. The pumps and gencrators will requirc
special operating and maintenance techniques. As there are some types of puinps
and generators already in use at certain existing water supply facilities, there are
personnel who already possess a limited knbwlcdge of the types of pumps and
generators to be used in the Project. For this reason, it will be important 1o -securc
the requircd number of personnel for Project facilities by training hew
employees through a  job rotation programme under the guidance of skilled

personnel at each province.



TABLE 5.1 PROJECT EVALUATION (POPULATION SERVED : Year 2000)

I AFTER
PROJECT AREA POPULAT I ON EggziEE}E;[UAZjONxﬁﬁpéﬂgk$§§NT“£J°N
| - ] i SURVED " ISURVED v
SOUTH SULAWES]
BLUSALU 3,300 10| 13 2,300 | 70
SALU 3,300 0l o 1,800 | 58
KAERO 3,000 500 | 18 2.400] 80
TIROMANDA .900 ol o 1700 89
MAL L1 8,300 800 | L1 6.400| 72
HASAMBA 12,000 ol o 10,600 | 87
SUB TOTAL 32,600 L700]  6.2] 925.300| 78
CENTRAL SULAWES! | ) ”
TOAYA 5,100 300{ ¢ 3,000 | 59
BINANGGA §.300 6001 10 6.600 | 80
TAWALLI 15,800 wol 4 (0.600 | 67
BONEBOBAKL 1400 ol o 1,200 | 88
SUMBIUT 3,700 of o 3,700 | 100
BALANTAK 3. 500 0 0 3,500 1 100
SALAKAN 2,600 o o 2,600 100
LIANG 2,400 300 | 15 2.400 | 100
SUB TOTAL | 42.800 1.600| 5 | 33.000] 713 |
SOUTI-EAST SULAYESI i o
LANDONO 5,100 ol o 4.200| 82
ANDUONOHU 5,400 of 0 £.900 | 90
MOWEWE 5,400 ol o 5,400 | 100
WAKADT A 1.500 0l 0 1.500 | 100
LAOMPO 4,100 0 0 3.8001 93
LAPUKO 3,300 ol o 3,200 97
SANDANGPANGAN 3.100 0 0 3000 100
FAKINPO 9.400 0| 0 6.700 | Tt
[ SUB TOTAL 40,300 ol 0 35.800 | 89
GRAND TOTAL 15,700 3,300 3.8] oe4.700| g2
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APPENDIX 1: Member List of Survey Team

I. Team Leader

Tusunao USAMI

Director

Planning Division

Kanagawa Water Supply Authority

2. Coordinator

Satoru WATANABE |
Second Basic Design Study Division
Dep. of Grant Aid Study and Design

Japan International . Cooperation Agency

Yoshitareo WATANABE
Consultant Contract Division
Procurcment Department

Japan International Cooperation Agency

3. Water Supply Planning

Kiyoshi NAKAHARA

Pacific Consultants International Co., Ltd.

4. Water Distribution Planning

Toshifumi OKAGA
Ditto

5. Facility Planning

Seimi MOCHIZUKI
Wacos Japan Co., Lid.

6. Hydrogeology

Kazuo MORIISHI
Pacific Consultants International Co., Ltd.

7. Cost Estimator

Hajime TANAKA
Ditto



APPENDIX 2: Survey Schedule

1980

Speciality : :
' Mar. Apr. May Jun. Jul, Aug. Sep. Oct. Nov.

Team Leader
(Tsunao USAMI)

Coordinalor
(Satoru WATANABE)

Water Supply Planning
{Kiyoshi NAKAHARA) (I

Water Distribution
Planning
{Toshitumi OKAGA)

Facility Planning

{Seimi MOCHIZUKI)

Hydrogeology

{Kazuo MOR:ISHI) C3

Cost Estimator

(Hajime TANAKA} . LT]:I

(223 Home Work
ZZA Explanation of Draft Final Report -
& Field Survey




APPENDIX 3: Member List of Concerning Party in Indonesia
Agency Name Position
Ministry of Public. Works
Directorate General of Human Ir. Sunaryoho Danuojo Director  General
Settlements
) Ir. Soeratmo Notodipo Secretary
Directorate of Water Supply (DAB) |1Ir. A. R. Tambing Dirccior
" 1 Ir, Rachmat Rani Sub Director Planning
N Ir. Achad Ruyadi Sub Director Counstruction
" . M. J. Amien Chief of Technical Sector of
Fact Region
" Ir, Bambang Anggoro Stuff
" Ir. lilick Sri Muiyati Stuff
! Emon Kosmom Stuff
" Ncwnian Suharta Stuff
Direciorate of Bina Program (DBP)} | 1Ir. Parulian Sidabutar Director
. Ir. Priyono Sub Director
Dwi Menita Stuff
Saptorini Stuff
Naacih Stuff
Rozadhi Ismacen Stuff
Supriyanto Stuff
Rudy A. Arifin Stuff
Djamaludin  A. Stuff
Ratnayani Stuff
Bombary 5. S[l.iff
South Sulawesi
PPSAB Ir. Didi Rochadi Project Manager

Makale BPAM

Janti damajanﬁ
Yusuf Allan
Nar Sadikin

Rusijanto

Anton Lehang BE
Drs. D. Palamba

Assistant Projecct Manager
Technical Squff
Technical Stuff
Technical Stuff
Head of BPAM

Secretary
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Agency

Name

Pesition

Palope BPAM

Luwu Xabupatan
Central Sulawesi

PPSARB

South East Sulawesi

Dept. P. U,
(Pekerjaan Umur)

PPSAB

Kolaka BPAM

Muna BPAM
Buton BPAM

Ministry of Health Southcast
Sulawesi Pro,

Lamdono Kecamatan

Moramo Kecamatan

Poasia Kecamatan
Mowewe Kecamatan
Kesambi kecamatan

Pasarwajo Kecamatan

Abdu Majid
M. D. Djampu

Hazaddin T. S.
Yusuf Tambing
Mansur

Sentot Budiono
Kusmara Erwan

Firman Hairun

Ir. Rido Soesilo

Ir. Dwi Jati Pumono
Ir. Dien Wulandiati
Ir. Danicl Itto

BE. Gatot

Zaluddin Umar
Muntro

BE. Purwanto
Harddin

Mane

DRS. Lacde Hamiru M. Sc.

Timbul Supodo. SKM
DRA, Mardiana Muchtar

DRS. Barhanuddin Silonda
DRS. ABD Hamid Basir

Muglimin

Hamsyain

Banginduru BBA

DRS. Sjaharuddin
DRS. Mustari- A, Arifin
DRS. Makmuni

Head of BPAM
Bupati

Project Managcr

Ass. Perencanaan

| Perencanaan Pepesada

Ass. L.ogistik
Kasubpro wil Donggala

Urs. Pengedalian

Chief of P.U.
(Kakanwill P.U.)

Project Manager

Assistant Project Manager
Technical Stuff
Technical  Stuff

Head of BPAM

Technical Stuff

Head of BPAM

Head of BPAM

Chief of Technics

Diane Kesehatan Doti T Sultro

Doctor

Chemistry

Camat
Camat

Head of Administration &
Development Plan

Secretary
Camat
Camat
Camat

Camat

b




Agency

Pasarwajo Kecamatan

Landena Kelurahan

Lapuka Kelurahan
Anduorohu Kelurahan
Mowewe I Kelurahﬁn
Mowewe II Kelurahan
Takimpo Kelurahan
Caompo Kelurahan
Wakadio Desa

Sandang Pandan Desa

Name

Position

DRS. Makmuni
Israel Tawakal

DR. T. Wayan Segara

Ruslant. T
Hasan Bungasari
Basruddin
Sainuddin

La Kabona
Maskan
Ladawanta

LLa Bairi

Camat
Chief

Chief of Community Health

Center
Chief
Chief
Chief
Chief
Chief
Chief
Chief
Chief




APPENDIX 4

MINUTES OF DISCUSSIONS ON THE PROJECY
FOR THE RURAL/IKKs WATER SUPPLY IN SULAWESIL I1ISLARND

IN THE REPUBLIC OF INDONESIA

In response Lo Lhe reqguest of the Government of the Republic
of Indonesia, the Government of Japan decided o conduct a basic
design study on the Project for the Rural/IKKs Water Supply in
Sulawesi Island (hereinafter referred to as "the Project") and
entrusted the study to the Japan International Cooperation Agency
(hereinafter referred to as "JICA"). JICA sent to the Republic of
Indonesia the basic design study team headed by Mr. Tsunao Usami,
Director, Planning Division, Planning Department, Kanagawa Water
Supply Authority, carried out the study from 7Tth May to 20th
June, 1990.

The Japanese team had a series of discussions and exchanged
views on the Project with the officials concerned cf the
Government of the Republic of Indonesia and conducted s field
survey in Sulawesi Island.

As a result of the study and discussions, both parties
agreed to recommend to their respective Governments that the
major points of understanding reached betwveen them, attached
herewith, should be examined towards the realization of the
Project.

Jakarta, 22nd May, 1990

O’\/CMAAV\ ,

r. Tsunao Usami : Ir. Soenargono Danoedjo
Team Leader : Pirector General
Basic Design Study Team Directorate General of Human
JICA Settlements {Cipte Karya)

Ministry of Public Works
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