2.3 ‘Flood l)ﬁmagc Analysis
231 ‘Discharge Capacity of River Channels

Longitudinal and cross sectional river surveys for Samal and Kobi rivers, and their tributaries
Musi and Tinupa, were carried out during this Study. The results of these surveys were used
to assess the current discharge capacity of the rivers, This cross section data was compiled
and the uniform Mow calcutation ncthod was used to obtain stage discharge (H/ Q) curves
for every cross scction over a range of flows up to a maximum of 800 m*/sec (400 m'/scc for
Musi & Tinupa). The discharge capacity at each section was then estimated by comparing
the left and sight bank heights to the calculated stage discharge curves. -

Based on this analysis, the d_isbharge capacity of éach river is summarized in Tablé-}.2.8.

The summary {able gives the average and extreme values of minimum discharge capacity.

Figiire-11:2.3 shows the variation of calculated discharge capacity atl éach cross section of

the target rivers in the Pasahari area. -

Table-11.2.8 Summary Result'ofDischaige Capacity

_ Discharge Capacity (u’/scc) - Uniform Flow
River Name. Averageé Minimom Extreme Minimum o
[Samal River -~ S 100-150 81
Musi River 100150 T66
Kobi River T 10-150 - s
Tinupa River . 100-150 - | 72

Musi Discharge Capicity - Uniform Flow
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2.3.2 Estimation of Flood Pamage - - N
- (1) Methodology

It is"necessary to estimate the damage to be caused by future floods in the “without Project”
case, in order to quantify the benefits in the “with Project” case. There are two approaches,
combination of which is also possible, for this analysis: '

1) to examine the damage caused by the past niajor floods, such as those occurred in
1988, 1992, 1996 and annual flood, approxunate its monetany valuc and eshmatc

 future damage.

2) To specrf'y the arca to be ab!c to be ﬂooded in the future and its water level by
exanining river discharge capacity and contours, and apply a standard damage rate. |

Both appmach'es have Ihei.r d’rak\back‘s for 1), inost of the daniage data for the past floods

~ were lost and thus it is diflicult to approximate the monefary value of the floads; and for 2),

the flood paltem does not always coiricide with the contours while there is no standard
- damage rate available in Indonesia. Since these two approaches can supplement each other,
the combination of the two approaches was used for this Suldy

In this Sludy the flood damage anal} sis was camed out in the followmg “ay

1} Spec;i’y the height of water and the area ﬂooded of the past three ntajor ﬂoods and

annual fleod through interviews and coitour analysis
-2) Bstimate the damage of the aliove floods - o
3) Draw a “flood discharge - damage value” curve based on the results of above 2)
4) Calculate yearly benefits of the project, in other words, yearly averagc of damage
alleviation derived from probabilities of several water amount cases.

(2) Damage to General Assets (houses/buildings, housch'old'art_icles:and farmland)

The damage to the houses and buildings and farm had to be estimated through interviews
with residents and owners of business activities. : :

The exact damage to houses and buildings was, however, difticult to estimate, since people’s
memory on the floods was already lost, while damage to the structure of the houses does not
show immediately. After comparing the damage situation acquired from interviews with the
standard damage rate used in Japan, the Study Team judged that it would be reasonable to
apply the Japanese damage rate which was acquired by the past experience in Japan. Table-
11.2.9 shows the standard asset damage rate applicable in Japan..
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" Table-1£2.9 Stmul_m;d Asset Damage Rate in Japan

19.9%

Note

+  Houses aré group

- Floor lxeiglll in Indoncsia is usually very low au
od inte A, B and C on the basis

© « gradient of 1/500 and over.

Sourée : Manual for R

Height of water pnder | S0cmito | 100cmio | 200cmto | morethan | Reniarks
‘above the floor * | 50cem 99 cau. 199¢m | 29%em [ 300om |- L
Houses b 124% 210% . | 30.8% “43.9% . 57.2% | Growp C |-
- Houschold Articles 86% | _19.1% 3B.1% | 19.9% 69.0% o
| Farm Depreciable Assets C156% | 23.7% | 29.7% 366% | 450% |
Farm Stock Assets 37.0% 19.1% | 516% 69.2% ]

d is set 4s O cut in (his Study. ‘
of ground gradicat. Group C is categorizdd into the

iver Works in Japan, Sunvey

" The Study Team estimated the value of each type of _géncr_al assels in all the ooded arca

through the ficld investigalion_(refer to Table-11.2.10), and made a zoning map based on this

information. On the other hand, the data on the height of water were obtained, by the flood
damage survey, through the interviews with around 50 residents in the Study Area.

Table-11.2.10 - Value of General Assets

Hem 1 Housss | Houschold | Farm Depreciable | - Farm ' Rice Crop
' _ : “Adticles . Assels Stock Asscls
~ o Unit per Building perBuilding - per Building per Building perfon
Unit Value (Rp milliony | -~ 8 . L5 : 2 04 G.4

(3) Damage to Infrastructure

Damage data to the infrastiucture in Pasahari were not obtained. Then the Study Team used
the Japanese standard damage rate on the infrastructure: when damage to general assets is
100, the damage to the roads and bridges can be estimated at 28, to the fields 6 and to the
icrigation facility 43, to the electricity 2.4, totaling 79.4. '

(4) Crop Damage

The main farm crop in Pasahari is paddy rice. Since the flood damage cost and rates to crops
are not known, the damage rates shown in the following table for the cost of ¢rop damage
caused by past floods in Japan shall be applied to calcutate crop damage in the Praject area.

L Table-11.2.11 _ Paddy Rice Damage Rates . -
| Inundationt Depth Less than 0.5m 0.5-0.99m . 1.0m or more T
Iruadation Days | 12 1 3:4.| 56 | 6<f 1-2 |34 | 86| 6< [ 1-2 ] 34 | 56 Jk—i
Damage Ratc (%) | 21 {30 | 36 [ so | 214 [ 44 ] so | 7t |37 ]84 |61 | M

- Source : Manual for River Works in Japao, Survey, Ministry of Con#lruction

Note: The farm érdp_déma ge rale is (he ratio of damage assu ming (he crop production value to be 100.

- {5} © Estimation of Past ¥lood Damage

The three past flood da:ﬁagés and auﬁuai flood damage are estimated and are shown in
‘Table-112.12. = a - | -
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‘Table-11.2.12  Estimation of Past Flood Damage

I : bt 4 . —_ S
Flood - Item . Samal Kobi _ Totai
C ‘No. of Houses - - m - 201 _ 7738
3988/01/27 | General Assets Damage’ 1103 328 143 |
| Crop Damage 568 .3 e 940
__Infrastructure Damage _ 1327 - 556 . 1883
| _Tolal Damage | - 2997 ) 1255 4252
. No. of Houses 508 | 1 1 60
1992/04/03 |  General Assels Damage ._882 . . 192 1M
' _ Crop Damage ; 2476 L0294 P L0
Infrastructure Damage _ - 1078 ‘- 386 e 464
_ Total Damage - 2436 - 81 3308
. _No.of Houses |, 60 N 13
1996/02/19 | General Assets Damage ) R & 29 1 120 |
. Crop Damage -~ Lo 62 1 L, 178 '
Infrastructure Damage: | T 121 g 235
Total Damage - L2 . .1 259 : 533
. | No.ofHouses . | . 28 L8 36
- Annual General Asscls Damage RO ) ' 17 60
' _CropDamage . |~ 42 : ' 3 . 45
Infrastructure Damage 07 . e | 83
_ ' . TotalDaniage - 18 36 1 188
Source : JICA Study Team C ' : : Unif : Rp. million

(6) . Estimation of Assumed ¥lood Damage

Flood damaoe at probable dmcharge with 100-year return period was estimated. In this case,
assuming that all of flood discharge flows inside of the river course, river waler level, namely
flood water level is calculated by using uniform flow calculation. Referring to the estimated
flood water level, micro-topography of flooded area, the past flooded area ‘and water dcpth

flooded arca and water depth with 100-year return period was studied. The ﬂooded arca
with 100-return period is presented in Figure-11.2.4.

Appiymg the same method of the past flood damage estimation, the ﬂood damage wnth 100-
year retim penod was estimated and is shown in Table-11.2.13.

Table-11.2,13 Estimation of Flood Damage with 100-year return peviod

Flood “ltem Samal Kobi Tota]
Fleod with | No. of Houses - - 1147 I -906 . 2053
i00-year [ General Asscis Damage (Rp. Miltion) . 2937 C2243 .. 5180
Retwm | Crop Daage (Rp. Million) _ 1581 1883 C 3464
Period | Infrastructure Damage (Rp. Million) | © 3587 3216 | - 6863
Total Dantage (Rp. Mtllmn) } . BI0S f 02 13507

“Source : JICA Study Team

Table-H.2.14 Peak Discharge (m’/sec)

Prebabitiey -~ Location . - _Sama_l' o - Kobi.
T T e River Mouth [ 248 2616
] 17100 __River Mouth _ .. 2,908 | 21 |
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2.3.3 Flood Discharge - Damage Curve

(1) Estimation of the Past Flood Discharge -

The past flood discharges and probability were estimated from daily rainfall, because hourly
rainfall data were not obtained. These are preseated in Table-112.15

‘Table-11.2.15

_Estimation of Past Flood Discharges

ten 1988/01/27 Flood | 1992/04/03 Flood | 1996/02/19 Flood

N Daxl) Rainfall (nuvday) 145.8 1089 631
" Return Period o " 10-year 5-year 1-year
Discharge | Samal at River Mouth |~ 2218 2006 1520
(1n¥sec) Kobi af River Mouth 2395 172 1670

Sourcé “JICA Stud_v Teamn -

- (2) * Flood Dnscharge I)amage V‘llue Cuwe

Based on the above flood damage study, relationship between ﬂood discharge and flood

damage is estimated; taking into account of follows: Refer to Table-11.2: 16

- The ﬂood dxscharge with no damages 1$ assumed as lhe dlscharge capamty ‘of each
’ nver

- Damaged flood occurs 1 times a year in both rivers.

- The flood on 1996/02/19 was estimated to be 1-year return period.

- The flood on 1992/04/03 was estimated to be 5-year return period. -

- The flood on 1988/01/27 was eslimated to be 10-year return pertod.

- Flood damage with 20- -year and 100- year return pcuod were esllmated by the Study

Team.

Table-11.2.16 -

Fstimation Method

Return Period Discharge _ Damage
0.5-)'ear' - | Pischarge capacity No damage _
1-year * Annua! flood discharge Actual annuat flood damage(lQ%fOlll‘Q)
S-year Discharge with 5-year ceturn period Aclual flood damage on 1992/04/03
10-year Dischatge “'ith_ 10-year return period Ac'lual_ﬂ:ood damage on 1988/01/27 .
20-year Discharge with 20-year refurn 'pe.ricd | Frood d.én')age with' 20-year felu_m period read
_ ‘ from graph S ' :
100-year - | Discharge with 100-yeat relurn petiod Es[m:;le_d ﬂood d'image with 100 -year retara |-
: perio

The relationship between flood dlscharge/ ﬂood probablhty and damage value was shown in
Tabie-![ 2.17, Figure-11.2.5 and Flgure -11.2. 6 :
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~ “Table-112.17 Relationship between Flood Pischarge and Damage Value I

o .~ Samal River _ _ - Kobi River )
© Returm * Discharge Damage " Reluir . 'Di'schargc: 1 Damage
i Porod (m3/scc) (RpMil} |  Period (m3fsec) | (RpMi)
| O5-year . 1310 o 0.5-year 1450 : . Q
Clyear | 1520 i 1-year TR 259
CSyear o 2006 2436 | Seyear a2 | s
10-year 218 2008 | toyear 2395 1256
| 204 2428 3565 | . 20year | 266 | 193y
icoyear | . 2008 8105  30wear | a2t | 02|

- 'Sourcs : JICA Study Team |

f"‘.‘l.GOOO A "”."E'f.fin,fﬁf..'f -y S T — e

g 8000 {--—— e el 1111 | e S e
G 6000 f-mmr {8 =Kobi e :
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: Q 0 SO I DU, -Am,,:‘ - _._V___..’_.-g: i - ol __- U — —

I 0500 1,000 1,500 2000 2,500 3,000 3,500
) Flood Discharge (m3/s)

Figure-11.2.5  Flood Discharge - Damage Value Curve
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K Cl{APTER 3 FL.OOD CONTROL CONCEPTUAL PLAN
- 31 Basic Policy of Flood Control Plan |

3.4.0 Principal Planning (?m_lIdiIions'

(1)  Project Tm'get Year

 The target year of the Conceptual Plan for flood conlrol in Pasahan arca was sel at the year
- 2015 after discussion with PU- Maluku Provmce C -

2} l‘rotcctcd Ai'ea K

There are three urlgalton dcvelopmem areas along the target rivers, Samal Rlver and Kobt

River, namely Samal I, Samal Il and Kobi. The maximun probable flood area was studted in .

- Section 2.2, Based on both the irrigation development and maximum flood areas, ‘the

protected area against the flood by Samal and Kobi River was determined. In addition, the -

“area wilh no irrigation development p!an is not included in the protected arca cven if the arca
‘is prone to flood. . :

3) DOS.if.’;ll Scale:

A flood control project should safely convey all flow up 16 the design ood, which is generally

“defined in terms of return period (recurrence interval), without threat to life or propesty. The
design return period of flood control plan is evaluated by the return period of daily rainfall
depth. In determining the desigh flood reiurn peciod, the following items are taken into
account. '

1) Nation-wide balance of design flood retura period used in Indonesia
2) The degree of importance of the river in question
3} Return period of past severely damaged floods

“Flood Control Manual Volume 11, pravides a summary of retura period criteria which have -

been used in the design of various Rood control projects in Indonesia. 1n the area of
agricullural or rural development like Pasahan area, however design flood return period
varies from 5 to 25 years in short term, and 15 to 50 years in long term.

Also in the same manual, recommended minimum design flood standard are preseited in
Table-1.3.1. For the new project like this project in Pasahari, minimum design tlood return
periods of more than 10 years in the initial phase and more than 25 years in the fiial phase are
recommended.

On the other hand, tlic recently e\pencnced severc flcod in 1988 is esnmatcd to have a retum
period of approximately 10 years.

As a result of these findings, the design flood return period of 20 }ears is adopted for the
Flood Control Conceptual Plan in the I’asahan Area.

134
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Table-11,3.1 Recommended Minimum Return Period of Design ¥loot

FFlood . .~ Project Type(for River Flood Control Project) S| Imtial Final |
' . Conveyanee System _ - and Total Population (for Drainage Systea). | _Phase | Phase
S | Emergency Projeet et e o
River System [ NewProjest 77 0L A0S

' Updating Project for rusal and/or urban with P < 2.000.000 25 50
L Updating Projeet for urban with P> 2,030,000 12 100
Primacy Diainage System [ UrbanP <306000 s
( Catchinent arca > 500 ha ) | Urban $00,000< P 2,000,000 """ "0 LTS L 1S
L - Uban P> 2,000,000 L 10 ]2

© Notes S o : : .
" 1) Higher desiga tlood standard s!lOl»ldbcapr;lied if ani economiic analysis indicates that it is desirable or if flooding
.+ is a significant risk to human life. © - R S :

2) P = Total Urban Population: -~ : ‘ . :

3) Entergency Projects are developed without preliminary engincering and coonomic feasibilily studiss at sites

: where flooding is exeassive and {looding problems present a significant risk to human life.

- 4) New Projeet include flood control projects where no picvious flood projects have been developed of where

' Emergency Peojects have been developed. _ ' T

5) Updating Projects include rehabilitation projects and improvements to existing project. Mast River Basin

" Development Peojects ate considered to be updating projects. : ' : '
6): Initial Phase is recommended for inmediate use. : o
7 Final Phase is recommendad for use inupgrading existing facility when the nceessary funds become avaitable.

'3.1.2° Policy of Flood Controt Measures

Rased on the basin characteristics and river condilions, the policy of flood control measures is
set up as follows : ' '

Tg" 1) Low Cost Rivei Improvenient Works : As the Pasahari area is still undevelaped, low
cost river improvement works for flood control should be recommended rather than high
cost flood control measures such as danis and reservoirs.

2) River Dikes Planned Widely Surrounding the Current River Course : As both the
rivers are meandering on the alluvial plain, river dikes should be planned to widely
surround the cusrent river course. That is to say, the cufrent nver course will act as the
low water channel and fload plains with a wide compound eross section should be formed
by the river dikes.
3) Economical Fllood Control Measures : The height of the river dikes should be kept low,
using areas with slightly higher elevation as dikes and increasing the river width as much
- as possible. Thus, dike construction cost could be reduced, and rain water drainage
facititated because Hood water level will be lower.
4) Mulii-purpose Dikes - River dikes should be planned as multi-purpose, and should be
used for roads, canals, elc., in order to maximize the benetit of the initial investment.
5) Staged Conslruction to be Priovitized : Currently flooded areas to be protected should
be prioritized according to importance. Further, staged construction should be proposed
based on the development plans of the irrigation area, residential area and upstream arca.
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3.2  Plan and Design of Flood Control Measures
© 3.2.1 Design Criteria
Design criteria of river improvement works are set as follows:

1 River'improvemc_m plans arc studied with a 20 year design return period.

_ 2) Resulls of the stirvey conducled by the JICA Study Team are used to fully tmderbtand '

the :wer characlensl:cs

?) Current rivet ahgnmem is not in pnnclpal changed Ilowevcr rwer dlkcs should be
planned to widely surround the currcnt river course.

4): The pianned river cross section is assumcd as the schcmauc drawing shown in Flgure—

11.3.1. Using the assumed cross section shown below, discharge capacity is calculaied _

* using uniform flow ¢alculation (Mamung s Formula)

_ :ﬁii?\' -7 Flood Water Leve! _. M""
- - e e . ’-'n—n - . i :

....r«eq—’""'“‘-...._“
: /1
© Qriginai Greund Level : \UwalWa'erl.evely_f ;
-// '&Amumed
A U
o - x i

1o

Figure-11.3.1 Schemaltic Crass Section of River:

5) Taking into account the condition of the planning area and the assumed shallow water
“depth on the flood plains, Manning's coeficient (n) is set as iol!owmgs
- Current River Course  : n=0.035
- Planned River Course n=0.050

6) When determining the dike height, freeboard shall be taken into accoum According to
“Flood Control Manual Volume 1117, the freeboard of dike shall not be less thaii the
value given in Table-11.3.2, based on the design flood discharge. Samal River and Kobi
River have the discharge range of between 750 m'/sec and 2,650 m*/sec with 20-year
return period According to the Table-11.3.2, freeboard of 1.0.- 1.2m ¢ould be applicd
for both rivers. For the study arca, however, [recboard of 0.6 m is adopted for all the
river seclions because lcmporaiy rises of water level caused by wind, waves, swell and
hydraulic jump are not likely to occur, since the p!anned river dikes and ﬂood plams will
be wide so that velocity is slow and water height is low.
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Table-11.3.2 Freeboard Relative to Design Flood Dischavge .

Decsign Flood Discharge (md/scey -~ _ Frecboard (i)
_Less than 200 05(0.6)
200 and up 1o 500 _ o8
500 and up to 2,000 16 3
2,000 and up to 5,000 __ 12 . _
5,000 and up to 10,000 . 15
_ 10,000 and over ' ' .29 L
Memo. "' Figures are based on "Flood Control Manual Vohwine IH" :

() is based on “Manuat for River Works in Japan Piamnng,
3.2.2 Altem‘atwe Flood Conhol Plans
(1) Curr enl and Plamlcd River (‘omhhons

The ionglludmak section al ong the planned river course and current river widih of Samal River
and Kobi River are shown in Figure-11. 3.3 to Figure-HI.3.6.

Ba’sed on location of confluences and the charactcnstlcs of river slope and width, Samal River
and Kobi River can be divided into 6 representative sections as shown in Figure-11.3.2. The
current and planhed river conditions, such as the original river width and depth, gradient and
design discharges of each section, are shown in Table-11.3.3. for each river. It is noted that thie
gradients mentioned in the table are both the gradicnts along the current river course and
planned river covrse (the survey Iinc).

; o Tablc-11.3.3 Cunent and Planned River Cenditions
River Sainal River ~ Musi River
Section ~7K000 | ~ jokQee 16k000 ~16'600 | ~ 4k500 | ~ k500
| Original River Width (1) .40 40 85 85 30 50
| Original River Height (m) 6.0 5.0 2.5 25 |25 20
Gradient along River Course 19600 | 1920 | /530 | 14300 | /560 1450
| Planned Gradient 1/5600 1/550 17330 1 1200 | 17270 1/220
Planued River Length (m 7,060 3,000 6,000 600 | 4,500 1,000
Design L2080 2050 | h300 ) L300 f 380 T30
Discharge ~ | 10gear 72250772050 | hd00” | hd00 ] wso | sso
(m/see) 20-year 2450 | 2450 | 1,550 1,550 960 300
River Kobi River Tinupa River
Section ~6k000 | ~9K500 | ~15k000 | ~16'600 | ~4ko00 | ~6ksS00
Original River Width (m) 38 | 38 e {109 | 20 30
Qriginal Rivier Height (m) 5.0 50 25 1 15 3.5 30
Gradien along River Course | - _lfsmo - y8s0 | 1360 11220 | 100 | 1530
Planned Gradicnt - 14900 | 1430 1/250 i1go . [ 1520 14230
Planned River Length () 6,000 3,500 | 6000 | 1600 C4000 | 2,500
Design | Syear | 2,250 | 1,600 4 LoOo 4 1000 630 | .. .630. . ]
Discharge | 10year | 2450 17 hgse 1 base | 12s0 | BRI O
Cn¥seo) | 20year | 2,650 - | - 1,900 1,900 1,900 L 7»0

1137



B &
L2 S
& e d®
¥ 8%
&5 N 4 84
i Yoy [Re
St 6000 "7ﬁ

A
|
it

A

ruwoe=

0ge/ iz

, 5 Planned Wier 16K600
2 - 16K600 _ o \ 4 : s
A/‘j 9 Figure-11.3,2  Division of River Sections for River Improveinent Plan - 138
i ' ¢ i -

D g PR L ]

15k000

1

oglit

ZZ = W00 L=

G

Planned Wier *




v
) N



N

D;scixargc (meécc)

| o Actual :
| Assumed [

" River Width (m)

I i ; : i HEE A P } H [ _Ri\'lfl' Widtih

0 R RN I SR N TR L RS IR I Pl

0 2 6.8 10 12 N 6 18 20
' ' L Distanée (km) ' :

dd b A 1
—-——Decpest River-bed
------- Average River-bed
& - L¢n Bank '
B Right Bank

- - Assunied OGL N
e Assumed River-bed

Elevation (EL.m)
trd

_E_'f'Longitudinal Section -

0 2 4 6 8 10 12 14 6 18 20

800 [T T T T T T LR TS
553|57%_‘$=z’§55§:§:

700 {5 TLen 1
600 I ——A———Righl

500
A0
300
200

100

;|| Discharge Capacity | :

0 2. 4 6 g . 10 12 14 16 18- 20
' Distance (km)

: _I"ig'ul'e-ll'.3.3 “Current Condition of Samal River along the Planned River Course

-39



120 formsy—pom e | I B
. Tl CRiver Width |

_ L —Actal | 2
W - Assumed [ T

g0 |- _ﬁ, .,,,,A,,ii.. .. ,,,,.,_E:_.____._ ___,‘. __fi,f,,,

River Widr.‘q {m)

e
W

SO ST LR SRS v : ST DUV SN TR SR

—— e~ Dcepest River-bed |7 ' i L

«----- Average River-bed - [—
A Lefl Bank

* ' Right Bank

-2
w

[
(=]
e ]

bed

)
c .

—
W

Elevation (EL.@_

Yt
&

300

Discharge {ms‘)'scc)
&
>

‘Dischaige Capacil)' -

1 | Yy | A N EREAS ¥
. Distance (km) : .

* Figm‘e—ll.'&.‘i Current Condition of Musi River atong the Planned River Course -

-0



!

(e
i

350 o I A ‘;.‘“ :;’*:' o ; pTET T
ibra i n i b i River Widih

: Assumed
250 E—, :i?:.ﬂ——_;—_iz-f_q:.w. J

150

River Width (m) .~

: 100

50

A A S S
HalaEa

0 246 g 10 R M6
‘ o " Distance (kin)

{ -———Deepest River-bed R 1

L EEEEEER Average River-bed

Left Bank

a Right Bark _
| e Adsumied River-bed

Co i de e W
ST S
>

b
<

Elevation (EL.m)
S o

10

"6 3 10 12 14 16
Distance (km)

800
700
600 |-

by (%) Lo Lh
g ] = o
& &5 & &

. Discharge (m3/sec)

4! Discharge Capacily R

| | T o -_f AR N
. 0 2 N . 6 . . 2 0 N y y
. ‘ | Distance (knt)

)
[}
o

jFigure':li.:i.S “Current _Condilimi of Kobi River along the'[’lannéd River Course

H-4l




50

3/50¢)

Discharge {m

60

. River Width (m)

Elevation (EL.m)

40

(VU DO PR S P
A | —Actual
o e Assimed g

[N SRR T

3 1 s 6 7

- Distance (ki)

A LeftBank
Right Bank

il wintybemer Satep S DA A . e |
| DCCPC-SI R_i\'C-r'de : R S
-s-=-++ Average River-bed i

Assumed River-bed :

JS SNV S

= Longitudinal Section i

1 et ]

3 4 5 6 7
Distance (ki)

S I
Y eo—mign T

% Discharge Caﬁaéiij.'

3 s s e S

¢ Distanee (km)

Figure-11.3.6 Current Condition of Tinupa River along the Planned River Course

f1-42




oy

E.

(2) Plan and Design of Klood Counltrel Measures

"Assnmmg several dike heights, the necessary river width for the 20- -year dqun scale was

calculated applying uniform flow calculation methad. The results are shows in Table-11.3.6

and Table-11.3.7 for both Samal and Kobi River. Moreover, necessary dike hieights with Sand

10-year return period according to the river width planned with 20-year return period, are
shown in the same tables. Based on the results, flood control measures are planned as fotlows:

<Sa'mal River>

~“Tor Sama} river and its tributary, Musi river, dikes are ‘planned on- both left and right banks

since irrigation areas have been p[anned and developed on both sides of the river. However,

the left side of Samal River from 10k000 to 16k000 is located closely 1o hilly side so that dikes
are not i¢cessaty 1o be constructed, In addition, the downstream lell side ofSamal chr from
) LOkOGO to 7k000 is mostly marsh and dlkcs are not necessary. : :

-Siudymg the river width of the upstream seclion’ from 7k000, lhe necessary scction width

from 7k000 to 10kD00 is 3,100 m if dike height is adopted as 1.5 m. 3t is too wide to be "

adopted for the plan. tn this study, two dike heights, 2.0 m and 2.5 m, are adopted as
alternative plans, the specnﬁcatlons of which are shown in Table-11.3.4. Dike alignment of
both plans are shown in Figure-11.3.8 and Figure Ii 3.9. The standard cross seclion is
designed as shown in Figure-11.3.7.

T ab!_e:l-l.:i.d Alternative Flood Control Plans ; Samal River System

River ' _ © Samal River Musi River
Section ~7k000 | ~10k000 | ~16k0U0 | ~16'%660 f~4kS00 |~ 5k300
] il I SO -
P“!"“ﬁi Gradient ——~ J useo0 | A/sso | 4330 | 17200 f 10270 .....‘._1/220
Plained River L‘»‘"&”'(m) 7000|3000 | 6000 | 600 {4500 |
_l_)EugnDischarge (m’fscc) _- 2,450 i 2,150 i;_:‘-o _ 1550 &
. CASC-S] D’kc}k'ghl (lll) 200

. Waler Haght.(m)
| Velogily (fsec) - )|,
.Case-82 : Dike Height (m)

- \ ﬂ:rllc:ghl(m)

B Vc!ocu) (m/ccl.)

- <[obi Ri’vcr>

A dike is planned on the right bank of Kobi river and on thie lefl bank of T inupa river, bécause

" there is no planned irrigation in the arca betseen Kobl river and Tinupa river, However, for

Kobi River from 4k000 to 6k000 (confluence), it is necessary to construct dikes on both sides.
However, the downstream of Kobi Rwer from 3k000 is mostly mar:,h area so that dikes are

not necessary

Studymg the river mdth of the most downstream section, lhe necessary seclion width is 5,950
nt and 2,650 m if the dike height is adopted as 1.5 m and 2.0 m respectively. Itis too wide to

" be adopted for the plan In this study, two dike heights, 2.0 m and 2.5'm, are adOplcd as
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altemalwe plans the qpemﬁcatlons of which are shown in Table—l! 3.5. For both plans, dike

~ height of 2.5 mis adopted for the most downstream section. Dike ahg,nmcnt of bath plans are '
shown in Figure-11.3.8 and Figure-11.3.9. The standard cross sectiori is designed as shown in
Figure-11.3.7. '

Table-11.3.5 Altemalwc Flood Control Plans : Kobi Rl\’(‘l System

} -~ River _ : Kobi Rner N Tinupa River
Section o f ~eK000 | ~9Kks00 | ~1SKOOD | ~ 16%600 |~ ak000 [~ 6KSOO -
| Planyed C ‘ ”.mgo.o‘ 0 :uz*o .‘_‘_;.._;..mfss:z;.,_,hT,,'.T.J.{é.z.;o etz

Planngd | .‘_ ngih (m}
Design Discharge (ni'fsee)
_Case-K1 : Dike Height (m) |

idil

2 ‘30{)

e 4000 |

100 {270)

_"Velocnl_‘, gy A“
Case-K2 : Dike Height (m)
Planned T Rn e Wld(h ()

Velocily < 2.0nv'sec

Sodding Crown Widlh 5.0m

; w%fmmﬂmj. 8

Ry Sodding.

Embankment

2.0~2.5m
Dyke Height-

AT

Velogily 2 2.0nVsec

Revetmen! '
{Masonry) r.#f_izqym.‘g\ix!ﬁi?_ﬂ!ww_l

i, Sodding

p HWL

12.0~2.5m
Dyke Height

Figure-113.7 Standard Cross Section of Dike
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Table-11.3.6 :_Rcsulls of Uniform Flow Calcul:ili_gn': Samal River System

River Samal! River Musi River
Section ~7k000 | < 10k00D | ~ 16k000 | ~16'600 | ~4kS00 |~ 5KkS0D
Ongmal River Width (m) 40 83 30
| Original River Height(m)  § - 60 25 25 120
Gradient along River Course 1/9600 - 1530 . 17560 11450
| Planned Gradicat T 1/5600 11330 210 T} 1220 |
Planned River Length (i) : - 7,600 : ' 4,300 . 1,600
* Design® - | ‘ S-year | TS0 Taso
Discharge 10-year
~ (mfsec) _20 -year

'20-year Retura period

. Dike Height (i)

; Planncd River Width (m)
" Water Height (m) -

Velocaly (m/seg)

Phnncd River Wldth (m) ) '
- Walcr Helght ()
Velocu) {lisec):

- Dike Height (m)

i Pl_mncd Rn er Wid(h (m}

B Wa!er Hc‘:ght (m)
Veloc:t; (n/sec)

. Dike Height (m)
i Ph:mcd Rner Widh (m)
Waler chght (m)

Velocn) (m/soc)__q_

S-ycar and 1G-year Refurn period

11-45

Planned River Width (1) 0600 3100 1300 890 750 o010
(withtheaboveplamy | B I FO RS e
Dike Helght (on | Swyéar |14 e TSy TR N e 139
- 10year | 146 1.45 143 143 1.47 146
Planned River Wldlh {m) 2850 1400 540 350 KR 260
(withgheaboveplamy b L
Dike Height m) | Ssyear | ULss” | TUEss TN s ] e ) sy (KT
10-'. ear | 93 | 1.93 189 188 93 | 193 |
Ph!mn,d Rl\ er Wldlh () 1550 820 280 160 120 110
nith the above plan)
le"’ ”f.‘lgl'll (!]‘l} 217 226 2.20
L . . 3 230 242 2.38
Planm,d Ruur Wrdlh (m) 960 530 170 83 120 80
Dike Height (m) Csyear UTn T an 259 (237 269 | 262
§ 10-year | 288 2.87 2.74 187 2.90 287




fable-11.3.7 Results of Uniform Flow Calculation ; Kob: River System

River

Kobi River

Tinupa River

Section

~ 6k000

-~ 9kS500

~ 15k000

~ 16600

~ 4k0G0

~ 0k500

Ongmal River Width (m}

ryacd

35

35

100

100

20 1 30

Original River Height (ny)

50

5.0

2.5

1.5

- 35

Gradient along River Cousse

1/8400 |

L1950 0

© 1360

1120

“/1100

| Planned Gradient

174900 -

1430

17250

- 1/180

1/520 -

| Planncd Rl\ er Lcnglh (lh)

6000

3,500

6,000

1,600

F 4,000 2,500

Dcesign
" Discharge’
‘ (ma!sec)

f......l!l-.x@@.r...:....
‘20-year © - -2

COLGO0

I 750:

1900 |

1,600,

71,900

Caase T

10000 §
L300 2.

1,900

630 3080 L
700 L 1LLT00
750,

20-year Retura period

_Dike Height (m)

Velogily {mkc»)

“Planed River Width (m) | 01

sl

Dike Height ()
.Pl;_i_n d Ri
_Water Height

wer Wi ()

Velocn) (1sec) »

_Dike Height oy
“Planned River Widih (m

‘Water Height )

[ Veloclty (n/seq)

Dike Height ()

W’ﬂer Hcaghl (m)
Vclocﬂ) (mfsec)

Plannz,d River Wldlh (m)

S-ycar and 10-;\ ear Refurn peviod

Planned River Width (im)
(with the above plan)

Dike Hc:ght (m)
10- -year

2050

1.45

syear IR

Planned River Width {m)
{with the above plan)
Dike Height £m)
10-year

920

1.92

Syear § o TusT|CUUTies s sl 187 184

Planned River Width (m) -
(w] :m theabove plan).
Dike Hqglu (m)  Soyear
s 10-year

830

2.38

BTN N2 B )

Planned Rnu Widih () - -
.(?.‘t.!!.'.‘...'.ﬁ?.f‘.?.‘?}._‘?..P“m)
Dike Height (m)

10- )car

340

271

2851 . '
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3.3 Sclection of Optionan Phan -

3.3 1 Wo;k Quanlllles

: Ba%ed on the plan and dessgn descnbed abovc dike work quantities were caleulated and are
shown in Table-11.3.8.

Table-11.3.8  Work Quantities of Dikes

e B d ot - s . e

-~ Case - Item : . - Samal R:i\'er ' o . Musi River Total
| _ [~ k000 |~ 1okoo]~ 16k000] ~ 16k600 | ~ aksvo | ~ sksoo
Casc-81 | DikeHeight ()~ |~ 20 20 ' 92 20
- | pikeLengn (m) 6,100 25000 |

138,660 109,800 9,000 149.400 19,800 | 50,000
] 2ps0f o o] 2250

Foot Prolcctlon (m) ' . - :"500 . - © 500
Land Acquisition () | 22,100 | 130, 500 | 103700 | 8500 | 141100 | 18700] 425,000
Case-S2 | Dike Height (m) - X3 3 25| 25| 2s 25
Dﬂ\e oo (m) 3300 ) 600 10 100 -|300:: 21000.

Emb'mkmcut(m) | 95000 167, 500 15,000 | 252,500 | 37,500 600,000

Rculmcul Work (m) o —

G7530| 360| seseo| san0 '103840

FOOI Protochon (m) ' 4 N 6 100 o oo | iO,lUO ...... l '\OO 18 900

o ~ TLand Acquisition (m i 54500 | 72200 | 127300 | is00 | 191900 | 28,500 | 356,000

I u Case " Item _ 'Kobi River o Tinupa River 'lola;w
| | 0 [~ 151000 ] ~ 16k600 | ~ k000 | ~ 6k300

“E;éc-l(l 'D'ike Height (n) 2 0 2 0 20 20] ) 2. 0

D.keLeugah(m) ' 6-1[}0”"" 1,200 3,500 3,200 23,700

Fmbankmcnl(m) | psooo | 72,000 | 115,200 | 21,600 | 63,000 57.600 | 464400

RC\ etaent Work (m ) - - - too - - 3 400.

Fom Proteclion (m) - - - 1 200 : ‘ 1 200
Lond Acanisition nd | 102,600 | 68,000 | Togs00 | 20,100 | 59,500 | 54,400 3113700
G2 | Dike Height (1) 25| 25 25 25| 23 25| 2s
Dike Length (1) a0 3000|600 1400 C3se| 3200 23, 900

Embankment (m)wm 135,000 | 100,000 | 160,000 35, 000 | 7,500 80,000 | 597, 500

"""""""""""" 61,600
Iool Prolcmon (m) - - 1,400, _ il 000

Land Acquisition ) | 102,600 1 76000 | 1216001 26600 ess00] 6b, qoou‘@s;,wo
‘Note. Embankment |slo mclude soddmg : :

Rc\ tment W‘ork (m Yoo - 35,840

a
L ]
L

© -9




332 Cost Estimates

Project costs of the alternative plans were estimated as showi in Table-11.3.9. |

Table-11.3.9 " Project Costs

s - o naroa

Case Work Item UnitCost. - | Quantity Cost (x16°Rp) Remarks
Samal River . .
Case-S1 | (1) Construction Cosl - . 14,377
| (1-1) Enibaokment 23,000 Rp/m’ |- 450000’ | 10350 | ]
“(172) Revetment Work | 210,000 Rp/ai® |- 3375w 709 '
“and Foot Protection L ' o '
_{1-3) Other Cost - - . 3318 [(1-D)+{1- 2)]:(30%
(3) Indircet Cosl R - C 3,595 1 (1)x25% '
(4) Land Acquisition Cost | 5,000 Rp/m® | 425000 2,125
i .| (5) Praject Cost - - : 20,077 .
Case-S2 | (1) Construction Cost 5 T R 4110
-1 (1-1) Embankment 23,000 Rp/m’® |- 600,000m> | 13,800 ]
“(1-2) Revelment Work - | 210,000 Rp/ad’ | 158,760 n’ - 33,340
*and Foot Protoction e . \ :
() OtherCost | - - 47,140 . | [(1-1)+(1-2)]x30%
(3) Indircet Cost - - 11,785 | (1)x25%:
1 (1) Land Acquisition Cost | 5,000 Rp/m? | 456000n’ . | 2,280 :
1 (5) Project Cosl - e 61,205
 KobiRiver S
Case-K1 | (1) Constniction Cost - : - 16,097~ |
o {1-1) Embankincnt 23,000 Rp/or’ {463,400 10,681 o
(1-2) Revetment Work 210,000 Rp/m* { 8,100’ 1,701
| and Fool Protection N . .
(1-3) Other Cost - - 3,715 (1-13+(1-2)]%30%
(3) Indirect Cost - - 4,024 (1)x25%
| (4) Land Acquisition Cost | 5,000 Rp/m® | 413,700 v’ . 2,067 L |
. (ﬁ) Project Cosl . - L | 22,190
Case-K2 | (1) Construction Cost - - . 43,091
(} 1} Embankmént 23,000 Rﬂ‘_“3 597,500 nf; | l3 743 L
(1-2) Revelment Work | 210,000 Rp/m 92 400 w? 19,704
and Foot Protection o 3 o
(1-3) Other Cost - - 9,944 {(J-1)4(1-2)]230%
{3) Indirccl Cost _ - - 10,771 (1)%25%
(4) Land Acquisition Cost | 5,000 Rp/m® | 454,100m’: | 2271
(5) Project Cost__ A - - 56,135 B

333 Opiimum Elood Contrel Plan

Based on the cost estimation rcsul(s the most economical altcmauvc plan for each river was
selected as the conceptual flood control plan. These plans are as ioitows

: Case-S1 (Dike Height 2.0 m_) :
: Case-K1 (Dike Height 2.0 m}

- Samal River
- Kabi River
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3.4 Implementation Schedule

o [mplcmentahon schedu!c of the conceptual ﬂood conlrol plan for Samal River and Kobi Rwe:
was prepared as shown in Table-11.3.10, assuming cmbankment quantity : of 30,000-
35,000m*/year. Dikes of all the tiver section are divided ‘into stages and cach section is
implemented as the staged. construction. In principal, - dikes are constructed from the

' downsiream of each river.

Tabte-11.3.10 lmplememqlion Schcdulc of Couccptual Plootl Conuol Plan

Yca r

Project and Seciicm

.

1998
2001°
2003
2004
2005
2006
2003
2009 -
2011
2012
201
2084
12015

Samal River

(1) De.!;'lil Desig“t;

(2) Const mcnon

(a) Samatl : 6k000~ TkG00
-2 7k000~10%000

(©) Samal : 10k000~16k600

() Musi : 0k000~5k500

Kobi River

{2} Construction

(1) Dctail Design - MM

[~ @) Kobi - 3K000~6k000
+ 640009k 500

(o) Kobi : 9kS00~ 16K600

(cy Ti Toupa 0k000~6h500

R B

s kg = bt A A i s e




3.5 Project Evaluation
3.5.1 lmtml l.m'uomnenlal Exantination

An’ initial environmental examination (IER) was conducted for the Flood Control Conceptual
-Plan for Pasahari Area based on a bricf environmental survey in the project area.

The projects proposed in the Flood Control Conceptual Plan include river dike constiuction
for Samal and Kobi Rivers. The impacts of project tmplcmentahon on the environment were
examined by an eiwvironmental examination matrix (Table-I1.3:11) with its horizonta! axis
consisting of columns for. project activitics that might cause environmental ampacls and
vertical axis consrstmg of tows of environmental clemesits grouped in-3 categorles ‘soctal
environment, naturai environment and enivironment pollutmn

As a result, certain ne.gativc impacts‘a're identified on some env_ironmental elements during
- project constructton, but no negative impact is anticipated when the project is put into
- operation. Explanation on the initial environmental examination is given in the following
. section, :

'lable-ll 3. ll lm\'nonmenml Examination Malrix X

_ _ Project Activily '

Environmental Element - Cons!mctlml Phasc _Operation Phase
' | SamalR. | KobiR. | SamalR. | KobiR.

-|Rescitlement

Economic Activity

| Traffic & Living Facilitics

Arclaeological & Cultural Propertics

[Water b _P:Egl)l / Right of Common

Public Health & Sanitation

Solid Waste

fisk of D_isaslc?

Topograply & Geography

Soil Erosion

Groundwater

Lake anid River

Coastal Arca

Flora & Fauna

Melcorology-

Landscape

Air Pollution

Water Pollution

[Soil Pollution

Noise & Vlbm!mn

@und Subsiderice

Offensive Odor . i
I\: Possible Negative fipact X Significant Negative Impiact  Shade: No Negative Impact

Social Environment |

Nartural Environment

Environment
PoIluuon
1

i
i
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1)) SOciaI Environment

Near Samal Rlver and its lrlbutary Musi River, allhough there are 3 wilagcs Samal, Wai \/Iuai
and UPT 1. {a new transmigration village on the left bank of Samal River), since the residential
arca is more than 200-300 in from the river bank, dike construction will not result in
relocation of any houses. However, there is one village (Seti Bakii) located no more than 20 m
from the right bank of Kobi River. It is a local village of 33 houschold with {45 villagers.
Some of the houses may have tobe relocaled when river dikes are comtmcttd Ar a,scttlcment

: pldn may be requ1red

Along both Samal and KO'DI chrs there emst large areas of coconut trees. Many vxl!ager:,

- depend on coconuts sellmg for a part of inconie besides agriculiure. Since some of the

coconat trees near the river bank may have to be deslmyed before the dike construclion, -
1mpacts on cconomlc activity is anm:lpalcd ' :

For Kobi River- certain impacts on livinf:r facilities are refated to the rés_eitlement problem,
Large quanuty of solid ‘waste. mtl be generated during dike construction. However, since

Pasahari is not a densely populated area, ﬁndmg suitable place for waste disposal may not be
very dlﬂlcult .

_For the other items within social environment category, no negative impact is anticipated.

(2) Naturat Environment

Since river dike construction is limited to the river side area, and the work is riot in a great

‘scale, its impacts on natural environnient nray not be significant. The only impact anticipated

is on coastal area from the runoff of river sediment. Its quantity may increase during dike
construction. Therefore, counter nieasures have to be taken to mitigate the impacts.

(3) Environniental Poflution

Impacts of project constiuction on water quality are also from the increase in sediment
quantity. No other pollutant sources are anticipated.

Noise and vibration will be gencrated during construction work. However, since Pasahari is a
mural area and along the 2 rivers there are a fow villages but almost no public facilities, the
impact will be negligibly small. Impacts on the other items related to environment pollution
are negligible or may not happen at all.
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3.5.2 Economic Evaluation

- {1} Yearly Average of Damdge Alleviatios

The following table shows the )early averages of damage allewalmn of Samal Rlver and Kobi -

River at a 20 year return period, csllmated by the Study Team:

Table-11.3.12 Yearly Avera ses of Damage Alleviation at a 20 Ycar-Retun Period
- Name of River ; . Yearly Average of Damage Alleviation .
Samal River 1 _ . . Rp 1,657 million ]

Kobi River ,;__’ . "Rp 1768 willion . L '

- Source: Smdy Team
(2)- Economic Analysis
(a) . Assumptions for Fconoinic Analysis

Economic analysis was conducted under the following assumptions::

- Price leve'l' I End of December 1996

- Design scale _ : o 20-year Retum Period

- Project life _ : 50 years

- Maintenance costs ; 0.5% of the total construction costs per year
- Standard conversion rate ; 85%

- Growth rate of property value - Until 2010 : 6.0% per annum

From 2011 : 1.6% per annum .

<Price Lev el>
The price level for the estimation of costs and bencﬁts was set at the end of December 1996
The cxchange rate for the Master Plan was fixed at Rp 2,500 to US$ 1.00 for calculation

purposes.

<Design Scale>
The design scale was set at 20-year return period, taking into account that damage alleviation
is not expected to increase significantly when the design scale is ratsed to more than 20 -year

celurn period.

<Project Life>

The economiic life of the project was set al 50 years; the residual value of the facilitics is
considered to be zero after 50 years when they will need to be replaced.

<Maintenance Costs>

The maintenance work is assumed (o require 0.5% of total constmcl:on costs every year. The
maintenance activities will be necessary ﬁom the year followmg completion’ of conslmchon __

until the last year of the project life.
<Stmldar{! Conversion Rate>

Taxes and duties must be deducted from financial costs in ordcr lo obtam economic costs.
0.85 was used for the standarcl conversion rate. ' S
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<Growih Rate owaperl} Value> : ;
“The value of the houses in the Pasahan Area’ is cxpecicd to increase algmﬁcantly it
accordance with the increase in rice productmn resmtmg from the completion of construction

" of irrigation facilities. The residents’ income in the area is expected to be doubled by 2010 and

most of their houses, which are curremly in poor condition, will be upgraded. The Study
assumed a 6.0% increase per year in properly value until 2010, while from 2011, a 1.5%
increase per year is assumed to be achievable due to an fncrease in agriculture productivity

- and residents’ opporlumtles to work in cmes durmg agricultural off-scasons.
: (b) Fconomlc Analysis and Scnsumly Analvs;s on Samal River
: Tabie I 3 13 shows the results of‘economlc analy51s on lhc construction of the ﬂood control

-~ facilities in Sdmal River, on the assumption that the facilities ate constructed in three stages.
Since a 16.0% IRR will be achlcved in this Project component, the construction of the flood

control facilities in Samal m.'cr is jlxdged 1o bc economically feasrblc

ablc 1.3.13 Fconomlc Cos!, NPV BfC and IRR of Samal River

“Stage .| - Economic Cost " NPVl 10% B/C at 10% IRR |}
e Stage Rp 5,688 miltion  {: _ ' .
2™ Stage | Rp 5,688 million | Rp 7,885 million - 18 C16.0%
-3 stage | Rp 5,688 million | S :
Total _Rp 17,065 million 1 o } e

Table-11.3.14 shows the results of sensitivity analysis under the assumption of follow:

1) Case-1 : the growth rate in property value i the Study Area is 3 % per year until 2010,
2) Case-2 - the construction cost increases by 10%.

‘the Project component is economically feasible in either case since their IRR are above 12%.

lable-ll3 14 Sensifivity Analgs;s Samal River

NPVat 10% - i Internal Rate of Re Rctum (IRR) o
Case-] Case-2 Case-1 Case-2
3% Increase 10% Inceease in Cost 3 % Inérease A 10% Increase in Cast
in Preperty Value | 3 | i Property Value e
[ Rp 2,449 million_- Rp 6,985 miillion 124% 1 15.0%

(¢) Fconomic Analysis and Sensitivity Analysis on Kobi River

Table-ll 3.15 shows the results of ¢conomic analysis on the construction of the flood contro!

facilities in Kobi River, under the same asswibption s that of Samal River. Economic

feasibility on the construction of Kobi River ood control facilities is marginal: its 1RR is
8.2%.

Table-H.3.15 Fconomlc Cost, NPV, B/C and IRR of Kobi River

__Stage | . Economic Cost . NPV a 19% Cp/ICatlod, {  IRR_
1*Stage: | Rp 6287 million . | :

2 Stage | Rp 6,287 million | | - Rp 2,122 nillion 0.9 - - 8.2%
37Stage | Rp 6,287 mitlion o _ S

Total | Rp 18,862 million : . I
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- Table 11.3.16 shows the results of sensitivity analysis on "Kobi River under the same

‘assumption as those for Samal River.

‘ 'I“ible-ll 3.16 Sens:(wlly Analysis - Kobi River

NPV al 10%

Internal Ratg of Retum (IRR)

Case-1 _ Case-2 ~ Case-1 _ Case-2
3% Increase 10% Increase in Cost 3% Increase 10% Increase in Cosl
in Propéity Value ~_in Property Value ' o
- Rp 3,116 million 5.5% i 7.5%

< Rp 4,641 million

g Under the assumption that propenly value increase by 3% per year constmcuou of flood
control facilities in Kobi River is not economically justifiable. However, it should be noted
~ that fload control facilities in Kobi River can be used as roads which have additional impact on
_the local economy, although its benelits are dlfﬁcult to quanufy due to lack of traﬂic data.

The fulure developmcnt plan of the Pasahari Area is curr'entiy not vet defi ned by the

Goverment. The feasibility of the construction of Kobi River’s flood control facilities cannot
be judged at this moment since it is coutmgenl on future development prospects of the area.
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CHAPYER 4 _Rl«iC{)MMENDATIONS
(D) “Further Stages of the Conceptual Plan

" The Rood control measures on Samal aid Kobi Rivers in Pasahari were proposed as a
conceptual plan, based on the following concept: 1) low cost river impravement works, 2)
river dikes planned widely surrounding the current river course, 3) economical ftood control
~ measures and 4) multi-purpose dikes. As Pasahari area has high potential for agricaltural
. production, further stages of flood control plan and implementaiion, such as Master Plan,
Yeasibility Study, Detail Design and Construction should proceed in line with irrigation
projects. ' : ' : :

: (2) Conlinuous Effort of Collcclilig I[_ydr;onmn'ic Data N

“There-arc daily rainfall data in Pasahari but rio hourly rainfall data. As for water level and
discharge data in Samal and Kobi Rivers, there are practically no available data. For the
further study of not only flood control plan but also irrigation projects, hydrometiic data,
such as rainfall data and river discharge data is needed. As hydrometric stations were
installed in this Study, these data should be continuously measured, stored and processed.

(3)  Land Use Regulation

‘The river dikes were planned widely surrounding the current river course. The planned river
width is set al 1,400-1500 mi inthe downstreant of Samal and Kobi Rivers, with the dike
height of 2.0-2 5 m. The area between dikes (inside area of the nivers) has very wide space
and people may want to utilize the area as a residential area or agricultural land. However it
should be reminded that this area is the area inside of the rivers and is prone to flooding.
Thuis land use regulation for the area between dikes is needed. These areas should be utilized
as farm land for inundation-proof crops, iot as a residential area.
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List of JICA Advisory Committee Members

| No. | Name . Position in Commiltee
[ 1 [Shigeru YAMAMOTO © | Leader / Flood Control Measures
2 |Hidetomi Ol | Flood Control Planning
3. }Yukihiro OKAMURA Watershed Manageent -
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List ofSteel mg (‘ommlltee Memhcrs

| No, RS Nmnc ' : Posmonl()rgmmmmn ' Pos. in Committee

1 |Ir. Krenins MARPAUNG - | Directer of Bina Program ~t . Chairman

3 (Program Development) : C ]
-~ 2 |Drbr Hafied A. GANY [ Dircctor of PPSDA S - Member |

' : ' (Water Resources and Conséivalion) N

3 |Tr. Marhuarar NAPITUPULU | Director of Bina Teknik S Member

' ___: [(Technical Development) L .
4 {1 Susilo SOEKARDI - ! ISeceetary of Directorate General . Meber
e - {peweD ) -

;\PPEme -C

Lisl of Tochmcal Committee Members

: No. __ _Name: . Position f Qrganization__ |_Pos. in  Commilice
'{ : 1 {Drlr. M.S. LATUCONSINA |Head of BAPPEDA Maluku Chairman f Meiber
2 ilr. Picter MUSTAMU | Head of Sub-Dinas Pengairan Secretary £ Meber
' R : Dinas PU Maluku .
| 3 ]I HANDRADIADI Itead of Regional Office PU Maluku Mcuber
4 - |Ir. Tedjo PURNOMO | Head of Rinas PU Maluku - Mewber
5 - |Drs. W. TUHUMURY _ |icad of Regional Ofiice BPN Mahuku Member |
6| Colonel GUNAWAN ~_{Head of Dil. Social Political Maluku __ _y Member
7 Hr. 1L SURIPTO Head of Regional Ofiice Nember
o |Ministy of Forestry Matuku_ o - L
C 8 l)rx J. SOPLAN!T | Hcad of BAPPEDA Amben . Member
9 |AM. LATUCONSINA  fHead of BAPPEDA Ceptial Malukn Member
10 |Drs. JEM. SEMARANG Chicl of Physical & Infrastructure Member
- Division BAPPEDA Maluky ) N
1t 1Ir, \Vllh SOEWITO Chicf of Sub-Dinas Cipta Kanya Memiber
| Dinas PU Maluku o .
12 [ir. A, SIHALOHOG Chicl of Sub-Dinas Bina Marga Member
L : _ Dinas PU Maluku 1.
13 {Ir. Adi BARWOKO Head of Sub-Dit Binlak Wil Tin lif Member
| . DGWRD L ) L
14 |Ir Mohamimad HASAN Head of Sub-Dit of Geueral [ Pianmug Mombér
: - ' . ¢ |Bina Program DGWRD .
15 |lr. Ketut KALER Head of Sub-Dit River Bintek DGWRD [ Member |
16 |Ir. Budi ATMADI . |Head of Sub-Dii Waler Resources & Member
e Consenvation PPSDA DGWRD _
; | 17 [Prs. Effendi MANSYUR ~ ° [Head oflthjl Division DGWRD Member -
g ' | 18 |Satoto BASUKI Project Manager PSAPB (Waler _ Moanber
: ' - . ' + | Resources & Flood Control) Malokn o
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List of JICA Study Team Mcmbcrs' and Counterparts

| No. Name _____ Pasition in Study Team
- tIRCA Study Team e
| 1M WATANABE | Team Leader
2 |K.NAGATA | Flood Control
3 L KGIMA- - _ Faclht) Plan
_ 4 '|T. FUKUDA . jConstauction Plan / Cost Psumale
_j_-NDJ Ml RRETT - " Hydrology / Hydraulics -
6_ |N.FUIISAK] | Flood Analysis Gt
7 N. UCHISETO “{ Topography / Geology ]
8 '}|S.MORI i B | Socto-cconomy / Land Use .
9 |X: WANG : | Environment ‘ ]
10 - [H. GOTO o Surveying
‘11 T. KUWABARA Coordinator .
T Tcam Countelpmts o R
1 AR MADID : ___{Flood Control ]
2 _|1A. SILOOY - - | Facility Plan ]
3__|E. POLOLESSY . Facility Plan - '
4 |E.IRLAND | ___|Constraction Plan / Cost Estimate - |
5" [A. RUSMANA \ Hydrology / Hydraulics
6 |PRIYOND _{Flood Analysis
7 IWIYONO Flood Aualysis e
| 8 JAR MULYANA. Topography / Gcoiog)_ﬁ___ﬁé__m
| .9 |S. BAMBANG | Topography / Geotogy ' :
| 10 ]I, SAIFANNUR Socio-céonomy / Land Use
| [W.GIRSANG = _ Socio-cconomny / Land Use
12 IR OSZAER L | Enwironment
13 {E. HUWAE _ i Suneying
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