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Procedure for Estimation of Flood Damage

Economic losses due to the floods are classified into three categories as
shown in Fig. K.1: (1) damage on accumulated capital such as structures
and pfbc{tlctivc facilitics; (2) damage ‘on cconomic activities during
suspension period, i.e., both accumulated production activities until
floods occurred, and opportunity losses of production; (3) cmérgcncy
activities such as rescuc and medical assistance. Thesc economic losses
are reor'ganizé'd _into the following four items from the point of view of

damage estimation 'procedure: (1) 'building damage; (2) agricultural

‘damage: (3') 'irifrastructurali damage; and (4) indirect damage.

In the following discussion, flood damage cstimation is explained under
both the conditions of "without-project” and "with-project”. The project
mentioned here is the proposed scheme, i.e., the alternative I' in

Supporting Report 1.

‘Hydraulic  Effects

Hydi‘aulic effects of the proposed project are shown in Table K.1. In the
table, the following conditions are shown under both conditions of
"without" and "with": (1) flood water depth reduction from 1986 flood at

a check point of each zone; and (2) maximum flood duration at the lowest

'pomt._ The detalls of these effccts are discussed in Supporting Report G.

‘Residents

Table K.2 ‘shows estimated victims in the flood arca under both
c’ondi'tions of without-project and with-project in regard to various

ramfail condiiions. According to the table, more than 85% of residents

in the area would bc free from flood disaster on a scale of 1986 flood
~ under w1th-prOJect condition. Within Zones A to D, furthermore, more

“than 96% of residents would be free from flood disaster on the same

scale, Although more than 70% of residents would be free in thc cas¢ of
5. year recunent flood, more than 70% of residents would be affected in

the casc of 50-year flood even under "with- -project” condition.
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Residential Building

Table K.3 shows the estimated number of residential _builldi‘ngs' damaged
by the 1986 floods in the i‘Iopd arca. Effects of the proposed flood control -
plan on residential building have almost the same tendency - as the

effects on victims mentioned above,

The . building damage consists of two major itcms (i) residential building
and (i) mdustrlal fac111tlcs._in general ‘ Damage on a residential
building is made up of (a) the bmldmg ltself and (b) household cffects

furnished 'in the bs._uldmg. - Industrial facilities compnsc both facilities

of industrial sector and"commcrmal sector.  Each sector is furthermore
divided into following four items as -shown in Plg K.1: (@) fnxed assets
(or depreciable assets)' (b) mvcntory assets, (c) expectcd net ‘benefit;

and (d) productwc aciivity.

Each damage is assessed as the sum of the producf of a damage rate and
an economic value of cach asset. The detail formulas u's_ed for estimation
of the {lood damage are “illustrated ‘in Fig. K.2. The"::rit:eria. of flood
damage rate is presented m 'I‘ablc K.4, It is based on the Japanese

criteria preparcd by lhe Ministry of Cuns{ructnon in Japan because a

similar criteria is not available in Indoncq:a

Financial cost of residenti'al building and h'ousehold effects are
estimated respectively as Rp. 1.43 million and Rp. 645, 000 in 1987. By

applying a conversion factor to financial cost, the cconomic unit price . -

of residential building and their household effects for the same- year are
estimated as Rp. 1.22 million and Rp. 548,000 respectively.  The
conversion factor (() 85) is figured out on thc ba31s of construcuon cosl
of a typical house in Bandung area, as shown in Table K.5. Usang lhesc'
economic costs, damage amounts estimated under both conditmns arc
shown in Table K.6.  Flood damagc of the 1986 ﬂood 1s est:mated as
Rp. 5,948 ‘million without any river improvement, from the econom:c
point of view. However, once the pmposed schemc is- 1ntroduced in the
flood area, the flood damage would be reduced to Rp 610 m;ll;on under
the same rainfall condmon. which is equlvalent to a reducuon of 85.4%

from the "without-project” condition, Even under a 100 yedr rccunent
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rainfall condition, a damage reduction of more than 80% would be

accrued to the flood area from the preseat condition.

According to the - development policy of concerned agencies such as
BAPPEDA, the flood arca is to be preserved as a green belt in the future
and no- development activities to be permitted. Based on this policy,

residential buildings are assumed to increase al natural- rate of

population increase, as discussed in Supporting Report E.  Table E.7.
shows the population increase in the flood area -as 1.45% per annum.
Assuming that a family size remains the same al 4.6, the popuiation and
the number of households in the flood areca are expected to be 149,700
and 32,500 in the year 2005, respectively. .

Per capita GRDP in Kabupaten Bandung is expected to grow at a rate of

. 2.9% per annum between 1985 and 2000, and 2.1% per annum between

2001 and 2005, as given in Table B.10 of Supporting Report B. Thus, by
the year 2005, per capita GRDP would be 1.60 times higher compared
with 1987 value, if the regional cconomic growth remains at the samec
rate - as projected. Thcn,‘ the appraised - values of housing effects would
increase in proportion to the growth of per capita GRDP. The average

unit values of a r_esi'dent,ial building and its household effects arc

estimated to increase to Rp. 1.95 million and Rp. 877,000 respectively, at

¢conomic prices in the year 2005.
Industrial Production .

The estimated number of affected industrial and commercial facilities in

the flood area are shown in Table K.7. - Effects of the proposed scheme

‘have - the same tendency as the effects for the residential buildings.

- Flood damages on industrial facilities and industrial activities are

estimated using the same procedure as the residential buildings. In this
category,  ‘however, large-scale industries provide self-instituted

structures against  flood disasters by themselves, hence need not be

considered: .in the damage estimation at present time. Then, the

cconomic damage . amounts on -other industrial facilities are shown in

Table K.§, using economic COSIS converted from financial costs. Flood

damage of the 1986 flood is estimated at Rp. 1,510 million in the without-

K-5
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project case, from the economic point of view, “The proposed scheme
would reduce the flood damage to Rp. 245 million under the March 1986
rainfall condition, which is ‘équivalent to a reduction of 83.8%. from

“without-project” damage, as shown in the table.

The number of industrial facilities in the future would be -kept at
constant as the present condition in the flood risk area, as per the
development .policy -of ‘the government.  Thus, the future “industrial

production is assumed to remain the same as the “present level.-
Agricultural Production -

Table K.9 shows estimation of affecied aréas of pé:ddy ficld in the flood
risk area. Effects of the proposed flood conirol scheme on agricultural
production would be almost the same as that of residential ~ building

mentioned  above, though the extent of damage reduction is - smaller than

- that for building because paddy ficlds extend over lower lands. -

Each damage is assessed as the sum of the -_product of a darﬁzige 'rﬁté ‘and
an economic value of paddy production. The detail formulas used for
estimation of the flood damage are illustrated in Fig. K.2. The criteria of
flood damage raie is presented in Table K./10. 1t is also ‘based on’-the same

Japanese criteria as the building damage 'rate.

The c¢rop damage value of paddy is assessed using the following
parameters:  (a) production cost; (b) cropping calendar; and (c) seasonal
probability of flood. In this section, all costs and benefits ‘are estimated
at economic prices. Table K.11 shows the unit- production cost of lowland
paddy applying economic - prices. An average cost is Rp.334,000/ha, as
shown in the table. Incideatally, Table K.12 shows price of ‘urea -at
economic prices, which is an important fertilizer ~for crop - production
and is applied in Table K.11. The cropping calendar is shown in Table
K.14. Based on this calendar, accumulated - production c'os_t--in_' cach

‘month is assumed as shown in ‘the table, which is presented as a

percentage of the total production cest. — The monthly probability ~of
flood occurrence is also taken into account. for the damage’ 'éstiniation.
The flood probability fo’r each month is expressed asr-a"p'créemagc
distribution of the number of days with a daily' rainfall great:er' than



60 m3/s during a year, which is decided on tho basis of rainfall record
at Nanjung station for eight years.

Based on - the "above conditions, the damageable cost value of paddy per
ha is estimated ‘at’ Rp. 200,000, as shown in Table K.14. On the other
hand, the economic farm gate price of paddy is estimated to be
Rp. 228/kg, as shown in Table K.13. Accordingly, the damageable nct
income is esiimated ‘as Rp. 897,000/ha, by using a similar procedure as

the dam_a‘gc;ablc value.

Using - these economic costs, damage amounts on paddy production in the
- flood risk arca are shown in Table K.15. ' Flood damage under the 1986
* flood ‘condition is estimated as Rp. 4,259 million without any river
improvenient, ‘from the "economic point of view. "“The proposed scheme
would reduce the flood damage to Rp. 1,181 million under the March
1986 -rainfall, which is equivalent to a reduction of 72.3% from "without-

' projeét“ damage, as shown in the table.

Increase  in paddy yield can be realized through provision of proper
irrigation system‘ aﬁd' improved agricultural supporling services, in
general. - At present, yield in irrigated arca with technical facilities is at
a level of full cxploitation in the flood area. - For this reason, the paddy
yield under the irrigated condition is anticipated to be only of 6.0 t/ha
in. the year 2005 from 5.4t/ha at preseni. This is equivalent to an

average annual growth rate of 0.58% per annum.

‘The price of paddy and fertilizer are forecasted by the Commodity Price
For'ccast of the World Bank. According to that projection, the price of
paddy in the year 2000 would be 1.20 times more than that in 1987 at FOB
price of Bangkok. This implies that the value of paddy would increase at
a rate of 1.31% per annum. On the other hand, the price of urea in 2000
incfeases to 1.94 times or. an annual growth rate of 1.23%, so the
production cost of paddg} would be pushed up to 1.23% annually until
2000. -1f -these growlh rates continue unchanged until the target year,
the damageable cost and the damageable net” income would be
Rp. 248,000/ha and Rp. 1.22 million/ha, respectively. Then, the
.damageable value in the yéar 2005 would be Rp.1.47 million/ha, which
is 1.34 times higher than that in 1987. '
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Fishpond Production

Fishpond damage is asscssed as the sum of the product of a damage rate

and an economic valuc of . fish production. The damage rate is assumed
to be 65% in the case that the fishpond is inundated, referring to Table
E2 in Supporting Report E. The economic vallue' of fish production is
assessed by using the following parameters: - (a) production cost; (b)
cropping . calendar;  and “(c) seasonal probability of flood. Table K17 -
shows the unit production cost of ikan mas (gbldcn fish; a kind of carp),
as economic priécs. An average cost is Rp. 340,000/crop, as shown in
the table. The cropping calendar is shown.in ‘Table K.18. Based .{'m this
calendar, accumulated prod_uc_tion cost in. each -.ﬁionth is' assumed - as
s‘hown in the 1able, which is presented ~as a percentage wzith .r'espec_t" to
the total production cost. - The monthly probability of flood occurrences

is the same as mentioned- in the previous Sub-section 2.5.

Based on the above conditions, the dam_ageable-cost..valuf_: of fish per
crop is estimated as Rp. 83,000, as shown in Table K.18. On the other
hand, the cconomic farm -gate price of fish is assessed  to be
Rp. 1,350/kg, as shown in. Table K.17. Accordingly, the damageabie net
income is estimated as Rp. 282,000/c’rop,. by using a similar procedure as

the damageable value.

Using these economic  costs, damage amounts -on . inland fishery
production in the flood area are ostimated as shown in Table K.19. - A
flood damage of the 1986 flood is estimated as Rp. 18.1 .mil!ion Withe_u_l
any river improvement from the economic point ‘of view. The -proposed
scheme would climinate the flood damage com_plctely, -becausg the

fishponds are located in a relat'ively higher. land than paddy ficlds.

Other agriculiural production is quite ‘small compared . to paddy-
production, from the point of view of land use composition. Therefore,
flood damages on these 'production ‘facilities would be negligibly small,.

hence are¢ not taken into account .in the damage estimation.
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2.8

Infrastructure

qt is sald that the degree of devclopmchts of infrastructure and that of
_superstructure  are proportion to each other. Thus, damage on

" infrastructure  is- often estimated on the basis of this assumption. In

fact, this estimation method is adopted in Japan as one of several

_ methods of estimating flood damage on infrastructure.  In this section,

this method is applicd to estimatc the infrastructure damage. According

1o Table E.23 of Supporting Report E, the estimated value of

infrastructure in flood risk arca is Rp. 5.55 billion, which includes road
and social infrastruciure. On the other hand, the buildings are

estimated at -Rp. 61.17 "billion, which incluede both houses and production

facilities excluding large-scale industry of self-instituted flood proof

system. Thus, value of the aforesaid infrastructure is about 9% of that of
buildings. As a matier of fact, infrastructure should include other
facilities - such as electricity, wells for potable water and irrigation

systems, for which values were not available at this time.  Accordingly,

~the value ‘of infrastructure is assumed to be -about 20% of that of

buildings or twice the aforesaid percentage.

Indirect Activity

. The emergency activities consist of evacuation, flood fighting, disaster

relief and temporary housing'for victims. These costs are cstimated as
5% of the total damage cost, referring. to the -official record of the 1986
flood. |

Flood Damage under Various Plans

In Sﬁpporting'chort G six (6) cases of river improvements, varrying
from _nd'pr‘o’ject {0 50~y'ear plan, are analysed from a hydrological view
point. In this Chapter the same six cases are analysed for flood damage
reductions under- seven (7) number recurrent floods, rang_‘ing from the

1986 floods: to 100 year recurrent floods.



The results of the “damage reduction analysis for all’ six Casc’s“ofﬁFlbdd
Control Plan are summarized in ‘Table K.20 to Table K.24, Table K.20
. ‘provides’ the. results concerning the number of victims. "-Acc"ordingl'y”a.ll
levels of improvements (5 cases excluding the no’ project: case) -resutls in
a damage reduction rate of more than 90% under the 1986 floods: In-the
‘case of 20-year flood, however, "S-ycar plan” reducés the damage to 60%
of "without-project” condition, but the “"more than 10-ycar" plans ‘still

have effects to relieve more than 90% of victims from flood. o

‘As to damages on assets, both houses and phddy production ‘are the
largest items of damages on the flood area. Thus, damage  characteristics.
_of these two items arc discussed in this' chapter. “Tables 'K._ZI and K.22
show damage on residential buildings. Effects of the ‘each level of riiver
improvement have almost the - same ‘tendency as’ the effects for victims
mentioned above, as shown in Table K.21. According to Table K.22, with
a "'S-year plan" in ‘the flood, the flood damage by the *1986 flood would be
reduced to Rp. 96.3 million, which. is equivalent to 98.4% reduction from
the “without-project" condition. In the case of 20-year ﬁoqd, it 'would be
Rp. 1,525 million, which is still 92.3%. - If a "20-year plan" is 'ajaplied, the
damage would be reduced more than 96% even under 100-year flood

Table K.23 shows estimation of affccted areas of paddy fields in the flood
arca. Effects of each level have almost the same tendency "as the effects
for- residential buildings, although the damage reduction in paddy fields
are lower than that of buildings. A damage of the 1986 flood-is. estimated
at _4,2.59 million under present condition, as shown .in Table K.24. O_xit:e
"5-year plan" is applied to the flood area, the damage by the 1986 flood
would be reduced to Rp. 61.3 million, which is equivalent 1o 98.6%
reduction. In the case of 20-year flood, it would be Rp. 1,224 million,
which is equivalent to 74.0% reduction. - If "20-year plan" is 'introduc.ed,

the damage would be reduced more than 97% under the same flood.

Table K.25 shows the break-down of damages on assets for-S-rcases_,-‘exccpt
the 10-year plan. Tt illustraies estimatéd damage ~and annual damage.

potential for each case in monetary terms.
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Evaluation of Proposed Project
Economic Cost

The financial construction costs, as described in Supporting Report I,

consist of the following items:

A. direct cost : (1) civil work cost

(2) flood warning system cost

B. indirect cost : (3) land acquisition and house resettlement

compensation cost
(4) administration cost

(5) engincering service -cost

‘¢, contingency : (6) physical contingency

(7) price escalation

Among these costs, price contingencies are not included in the
ccopomic construction cost.  Other costs are converted and provided as

the economic cost by using the conversion procedure mentioned in

“Chapter 1.

The economic construction costs of the proposed urgent plan are

summarized as follows:

Foréign component Rp. 59.1 billion
Local component Rp. 20.1 biltion
Total _ Rp. 79.2 billion

Details of these costs arec shown in Table K.26. The annual disbursement

_of the cost is shown in Table K.33. The disbursement is cstimated based

_on  the implementation program described in Supporting Report L

The annual operé_tion and maintenance (O/M) cost is estimated as
Rp. 285 miliiori during . the period of cconomic life of the project after

the complction of construction works. Before the completion of the

“works, the O/M cost is estimated based on the following assumptions:

K-11



4.2
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(H

(2)

3)

Until three years after the commencement of the construction

works, no appropriation is made for O/M cost;

In the fourth year, the O/M cost is estimated as Rp, 113 million,
which is 50% of 0.5% value of the completed civil works, as the
works would be finished in the middle of the fourth year; and

In the fifth year, since the rest -of_'wo'rks is.compléled in" the middle
of the year, the full O/M cost would be appropriated from the
second half of the y'car_. Then, the annual O/M cost is estimated at
Rp. 256 million. | o I

Economic Benefit

(1)

Filood Reduction Benefit

Benefit under Present Condition

Flood damages under both -conditions of -'Without-préjéct._ and with- -
prcjeét are described in Chapter 2. Tables K.27 and K.28 summarize -
damages under without-project condition. Damages  on houses is

the largcst assel damage in the ﬂood nsk area and mcrease rapidly

‘with increasing return period of rainfall as ehown in ’I‘able K.27.

"On the other hand, damages on paddy follow those _on houses, but do

not increase so rapidly as those of houses. Table K.28 shows flood
damages by. zone. Zones A, B and C occupy more than 80% of  total
damages, because of high concentration of assets in these arcas
alo'ng with more serious inundation conditions than upper zones, D

and E.

Tables K.29 and K.30 summarize .damag:es under * with-project

condition. When damages under "with" condition is compared with

damages under "without" condition, the damages under smaH
recurrent rainfall decreases effectlvely, as’ shown in Tablc K.29. It
is clear that the project is very effective for Zomes: ‘A, B and C, and

also moderately for zone D, as shown in’ Table K:30.



- (2)

The benefit accrued from the reduction in flood damage to assels in
the flood area is explaincd in Chapter 1. Tables K31 and K.32 show

the ecconomic benefits under respective rocurrent interval.  The

total benefit of flood damage reduction is estimated as Rp. 13,179
million, as shown in thé table. The benefits will accrue. during the
period of cconomic life of the project. The annual flow of benefit,
including partial benecfits that will accrue during the construction
period, is ;shown in Table K.33. . Incidentally, the partial benefits

are estimated based on the following assumption:

1).In the middle of the fourth year, the works in lower parts (0 km
to 20km) of Citarum river and Cisangkuy river are completed,
so zone A would be effectively protected from floods. Then, a
benefit of 50% would be accrued from zonc A, because the

construction finishes only in the middle of the year; and

~ 2) In the middle of the fifth year, the whole construction works

‘would . be completed, so the whole benefit be - accrued just after
the middle of the fifth year.

Benefit under Future Condition

Projected assets and production of ecach asset item under future

condition are estimated in Chapter 2. - Table K.34 summarizes the
estimated flood damage reduction in the yecar 2005 under future
condition. The annual beﬁcfit of Rp. 19,873 million is expected to
be a matured bencfit in the flood arca, so the partial benefits

accrued up 1o year 2005 are estimated as follows:
1) From 1987 to 2005, the annual benefit increase linearly; and

2) Benefits during the construction period are estimated in the

samie manner as explained the previous paragraph.

After the target year 2005, the benefit of Rp. 19,873 million is

assumed to remain constani, as shown in Table K.35.
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Bosides the above direct tangible benefit,  the expected - indirect -

intangible benefits are as follows: -

(1)

(2)

(3)

(4

Increase in paddy production - will ‘raise the farmer ‘income level
and will contribute to the rectification of regional - and sectoral
inequalitics in wealth, and further it will reduce the amount of rice

imports resulting in saving of foreign <e¢xchange.

It is expecied ‘that emplbyment.opportu‘nitics will be increased to

"people in the .flood area by the iniplementation of river

improvement works, -and the- resulting increase in cropping

intensity and farm labour r'eq'u'ir_(:meht.

Local transportation' will be improved so that most of road system

would be free from inundation. Especially, since main provincial -

-and Kabupaten roads are - free from - flood, " people do not have to

detour during inundation " period.

Intangible losses and menace would be reduced. For instance, the
incidence of waterborne discase caused by contamination on
potable water would be reduced.  Durability of both private and

public properties would noi be shorten ‘by 'inundation, anymore.

Although * these benefits are considered derivative effects owing to the

project implementation as mentioned in - Chapter 1, they are intangible,

‘so their benefits are not takem into account in ‘the aforementioned cost

benefit analysis.
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Project Evaluation

Economic E_valuation

EIRR of the ‘project under the urgent plan is estimated as 14.1% under

“the present condition and 18.5% under future condition, as shown in the

- following table, togethér with . B/C and NPV for the case of a discount

raie of 10%.

R . EIRR : NPV
Flood area .condmon (%) . BfC (Rp. million)
Under present condition 14.1 1.44 26,942

" Under future condition - 18.5 202 61,712

EIRR of" the project is very high compared with the opportunity‘ cost of

capital (10%), hence the projéct is identified to bc economically viable.

In addition to the above, it must be emphasized that the project has a

very ‘serious social needs, and its implementation will generate much

‘greater socio-economic impacts, as described in the following section.

Sensitivity Test

The assumptions and estimates of this study have been arrived at after a
careful study based on professional experience and expert judgement,
still there always remains the question on the degrce of reliabi'lity of
input data. Tt is custofnary, therefore, to test the results of economic

analysis for sensitivity to variations in certain important inputs.

The sensitivity test is carricd out only on the variations of the total
discounted cost and benefits, without any examination on the variations

of the mhjor inputs. The test is made for variations of 5% and 10% of the

 cost and benefit with respect to EIRR of the urgent plan under present

" - condition, and the results are given in the following table:
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Sensitivity Case (Present Condition)

item _ - = _ :
A B cC . E F
Capital Costs 0% 5%  10% = 0% 0%  10%
Benefit 0% 0% 0% . -5% -10% = -10%
'EIRR (%) 141 135 129 135 128 117
B/C | 144 138 131 137 130 118

NPV (Rp. Billion) 269 239 209 226 182 121

The analysis indicates that the _1eve'l" of these benefits is adequate to

testify that the proposed project would bc'é(':'onorﬁicéliy ‘feasible.

So_cio-Econ’mnic Impacts due to Project Implementation

Apart from the benefits discussed earlier, the following socio-cconomic

‘impacts would be produced from the _implcmentalioh and completion of

the flood control works:

(1) Stabilization of the peoples hvellhood in the flood areca by the
reducnon in flood menace, improvement ©of cnvuonmcnlal_"

conditions and the effective use of land;

(2) Implementation of flood confrol work wouid. proniotc lhc”' effcctive
use. of land and land value would bc expected to increase because
the area is at a quite convemenl dlstance to the centcr of Bandung
Therefore, unless the land wuse policy has to _be observed

throughout, the area would be urbanized disorderly.

(3) Upon completlon of the proposed project, - the standard of lwmg of
the people in the area will be 1mpr0ved because their losses would
be reduced and labor opportumty would increase. The agcncws

concerned should endeavor to help the people to 1mpr0vc their

quality of life through increased income and unprovgment of

productivity by provision appropriate incentives and extension

services.



Table K.1  HYDPRAULIC EFFECTS

CZoné Wi thout-Project Condition Wi th-Project Condition
Recurrence Flood Depth Maximum Flood Flood Depth Maximm Flood
Interval Reduction from Duration at the Reduction from Duration at the

1986 Flood (m) Lowest Point{day) 1986 Flood (m) Lowest Point{day}

Zone A - _
1986 Flood - 0.00 Note 2 2.37 9
2-years : ~0.24 Note 2 2.16 i3
H-years ) -0.68 Note 2 1.61 22
10-years ~0,99 - Note 2 1.24 39
- 20-years -1.27 - Note 2 1.05 48
.B0-years - -1.61 Note 2 0.72 51
100-years ~1.85 Note 2 0.48 53
Zone B o
1886 Flood - 0.00 Note 2 2.17 9
2-years -0.26 Note 2 2,02 13
H-years -0.85 Note 2 1.50 .22
i0-years’ -1.25 : Note 2 1.17 39
- 20-years - =1.80 ‘Note 2 0.97 46
50-years -2.02 Note 2 Q.69 51
" 100-years -2.32 Mote 2 0.48 53
Zone C . ' :
1986 Flood 0.00 22 1.98 0
2-years -0.28 ‘29 1.89 0
H-years -1.03 47 1.39 ]
10-years ~1.51 55 1.0 1
20~years -1.94 56 0.90 3
50-years ~2.44 59 0.966 T
100-years ~2.80 60 0.48 9
Zone D
- 1988 Flood 0.00 61 1.01 30
2—-years -0.22 " Note 2 0.88 30
b5-yenrs -0.80 Note 2 0.43 31
© 10-years -1.17 Mote 2 0.15 31
20-years ~1.50 Note 2 -0.06 37
50--years -1.89 - Note 2 -0.31 12
100-years -2.16 Note 2 -0.560 48
Zone B - .
1886 Flood 0.00 61 ) . 0.00 59
2-years - -0.12 Note 2 -0.12 61
5-years "-0.32 Note 2 -0.32 Note 2
©10-yemrs -0.54 Note 2 -0.54 Note 2
20-years -0.72 Note 2 ~0.72 Note 2
50-yenrs ~0.92 ’ Note 2 -0.92 Note 2
100-years ~1.17 Note 2 -1.17 * Note 2

Not.e : 1. Negative flgurc-s mean that a water level by water discharge concerned
exceeda s water level by 1986 flood
T 2. More th&n two months



fable K.2 ESTIMATED NUMBER OF VICTIMS AND EFFECTS OF 'THE PROJECT

Recurresnce Interval

Zone "
1986 Flood 2-years S5-years 10-years 20-yeara b60-years 100-years

Estimated nﬁmber of Victime under Without-Project Condition : :
Zone A 41,428 41,428 41,428 41,428 41,428 41,428 . 41,428

Zone B 25,969 _ 25,969 25,969 25,969 25,969 25,969 25,969
Zone C 20,693 20,693 20,693 20,693 20,693 20,693 '20,593
Zone D 10,859 10,859 - 10,869 10,859 10,869 10,859 - 10,859
Zone E 13,301 13,301 13,301 13,301 .:13,301 13,301 .--13,301
Total 112,260 112,250 112,260 112,250 112,250 112,250 112,250
Estimated Number of Victims under With-Project Condition . .
Zone A .0 0 3,111 8,836 12,378 21,482 28,444
Zene B 2,704 - 3,518 7,535 11,564 14,148 18,3802, 22,281
Zone C 127 355 2,888 6,92 10,506 15,638 19,125
‘Zone D 589 1,968 3,936 - 9,490 10,869 10,859 10,859
Zone B 13,301 13,301 13,301 13,301 13,301 13,301 ..13,301
Total 16,721 19,142 a3, 771 50,1563 - 61,192 80,182 94,010
Reduction Rate (%) :
Zone A 100.0 100.0 92.5 78.7 70.1 48.1 .. .:31.3
Zone B 89.6 86.5 71.0 65.5 - 45,5 27.2 14,2
Zone C 99.4 98.3 86.0 66.4 49.2 24.4 7.6
Zone D 94.6 B1.9 63.8 12.6 . 0.0 0.0 0.0
Zone B 0.0 0.0 0.0 - 0.0 0.0 0o 0.0
Total 85.1 82.9 2.6 655.3 45.5 28.6 - 16.2.
Teble K.3 ESTIMATED NUMBER OF INUNDATED RESIDENTIAL BUILDINGS
AND EFFECTS OF THE PROJECT
Recurrence Interval- .
Zone

1486 Flood Z—yea.rs ﬁ—yéaré 10-years ' 20-years 50-yeé.rs ._1'0()-y'eara'

Egtimated Number of Inundated Residential Building under Wlt.hout.—Pro.]ect. Condlt.mn

Zone A 7,948 7,948 7,948 7,948 7,948 7,948 7,948
Zone B 5,817 5,617 5_,617 6,617 5,617 5,617 . 5,617
Zone C 8,310 8,310 8,310 B,310 . 8,310 8,310 18,310
Zone D 2,247 2,247 2,247 2,247 2,247 2,247 . 2,247
Zone E 3,188 3,188 3,188 3,188  .3,188 3,188 . 3,188
Total 27,310 27,310 27,310 27,310 27,310 27,310 27,310
Estimated Number of Inundated Ressldentlal Buildings under With-Project Condlt;.on
Zone A - ¢ 562 1,651 2,331 . 4,080 - 5,418
Zone B 645 8417 -1,688 2,641 3,086 . 4,070 4,712 -
Zone C 38 135 1,156 2,732 1,202 6,426 4,924
Zone D 127 417 1,455 1,971 2,247 2,247 2,247
Zone E 3,188 3,188 3,188 3,188 . 3,188 °3,188 3,188
Total 3,998 4,587 8,047 12,083 16,054 20,011 20,549
Reduction Rate (%) o , .
Zone A 100.0 100.0 92.9 78.2 70.7 ° 48,7 31.8
Zone B 88.5 84.9 70.0 64.8 46.1 27.5 15.0
Zone C 99.5 98.4 86.1 67.1 49.4 22.7 40.7
Zone D 54.3 81.4 - 35.2 12.3 0.0 - 0.0 0.0
Zone E .0 0.0 0.0 0.0 0.0 0.0 . 0.0
Total 85.4 83.2 70.5 55.8 44,9 26.7 24.8
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Table K.5  ECONOMIC CONVERSION FACIOR OF HOUSING UNIT

1. Specification of a typical Permaneni: llouse

1. Floor Areca {net area} . : 102 m?

2. Structure . ‘ -
a. Foundation ' : Brick .
b. Main Structure _ _ .. Reinforced Concrete

' " (Ramen Structure}

¢. Roof Waving Asbest Plate
d. Wall Red Brick
e. Floor : ) o Tile, Concrele

II. Construction Cost (Thousand Rupiaha)

1. Material

a. Foreign M&temul . - ) '

b. Domestic l‘-iaterlal ' . 10,980 : 9,882 a1
2. Labor ] g . .

a. Skilled Labor 4,023 ' ' 3,6210 41

{Head man, Carpenter, Joinner, Brick Worker, etc.) : - :

b, Unskilled Labor- 3,509 . : 2,105 <2

3. Total : 18,512 : 15,608

Conversion Factor 0.85 (<« 15,608/18,512)

Note : /1 Transfer payment of 10% is excluded.
- /2 Economic price is applied.

Table K.G ESTIMATED DAMAGE AMOUNT OF INUNDATED RESIDEN’I‘IM.. BUILDINGS
AND EFFECTS OF THE PROJECT

{ Unit ! Millioh Rupiahs )

Recurrence Interval

Zone - - e
1986 Flood 2-years f-years 10-years 20_—years hl-years 100-years

Estimated Damage’ of‘ Inmdated Residential Building under W1thout~Pro,)ect. Condition

Zone A 1,497 . 1,803 2,844 3,717 4,645 5,882 6,781
Zone B 1,767 ' 2’,179 3,215 4,071 4,905 5,519 5, 751
Zone C 1,831 2,312 4,371 6,893 - 7,959 8,6_40' 8,886
Zone D 3239 428 © BTl 887 1,369 1,861 © . 2,117
Zone E 514 579 721 . 877 1,032 1,220 1,476 _
Total 5,948 7,401 11,822 16,545 19,910 23,112 - 25 011 -
Estimated Damage of Inundated Remdentual Buildings under Wlth—Pro,ject Cond_‘ttlon
Zone A 0 o . bz . 176, . 2756 657 _ 819
Zone B 82 110 259 D462 610 851 - 1,038
Zone C 2 7 ‘ 91 293 4417 - B34 i,118 -
Zone D 12 28 1567 274 361 . 468 651
Zone E b14 579 721 8717 1,032 - 1,220 1,476°
Total 610 725 1,280 2,082 2,725 3,930 5,002
Reduction Rate (%) _ : S S

Zone A i00.0 100.0 98.2 895.3 94.1 80,5 0 87.9
Zone B . 95.4 95.0 91.9 88.7 _B7.86 84.86 BZ.0
Zone C 99.9 99.7 - 97.9 95.8 94,4 90,3 - BT.4°
Zone D 96.5 93.2 76.6 63.1 73.8 747 74.0°
Zone E ' 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Totel - 89.17 90,2 89.2 87.4 86.3 83.0 80.0




Table X.7 ESTIMATED NUMBER OF INUNDATED INDUSTRIAL FACILITIES
: AND EFFECTS OF THE PROJECT
: Recurrence Interval
Zone -
: 1986 Flood 2-years S-years 10-yenrs 20-years ©OG0-yeara 100-yeare

Estimated N\.l_mber of Inundated Industriel Facilitiea under Without-Project Condition

Zone A 207 207 207 207 207 207 207
Zone B 70 70 70 70 10 70 70
Zone C 71 71 71 71 71 71 71
Zone D 14 14 14 14 14 14 14
. Zone E 72 T2 72 72 T2 72 12
~ Total 434 434 434 434 434 434 434
Estimated Munber of Inundated Industrial Facilities under With-Project Condition
Zone A 0 0 i7 44 60 108 145
Zone B i2 15 28 39 46 56 63
Zone G 0 1 7 19 30 48 60
Zoné D 1 2 B 12 14 14 14
“Zone B 72 72 72 12 72 T2 T2
Total - 85 90 132 186 222 298 354
Reduction Rate {%) ]
Zone A 100.0 100.0 91.8 78.7 71.0 47.8 30.0
Zone B 82.9 " 78.6 60.0 44.3 34.3 20.0 10.0
Zone C i00.0 98.6 90.1 73.2 57.7 3z2.4 15.5
Zone b 92.9 B5.7 42.9 14.3 ‘0.0 0.0 0.0
Zone ‘B 6.0 0.0 0.0 0.0 0.0 0.0 .0
Total 80.4 79.3 69.6 57.1 48.8 31.3 18.4
Table K.8 ESTIMATED DAMAGE AMOUNT OF INUNDATED INDUSTRIAL FACILITIES
AND EFFECTS OF THE PROJECT
{ Unit : Million Rupiahs }
Recurrence Interval
Zone -

1986 Flood  2-years f-yearas 10-years 20-years 5O0-years 100-years

Estimated Damage of Inundated Industrial Fecilities urder Without-Project Condition

Total

21

. Zone A 693 804 973 1,056 1,130 i,211 1,293
Zone B - 310 338 392 422 436 168 479
Zone C 266 294 368 415 446 483 495
Zone D .- 39 a7 63 70 75 83 87

~Zone E 212 235 273 311 329 349 371
Total 1,510 1,718 2,069 2,274 2,426 2,594 2,706

Estimated Damage of Inundated Industrial Facilities under With-Project Condition
Zone A : 0 0 a2 100 143 288 406
Zone B ’ 3 39 82 128 156 201 234
Zone C 0 1 . 15 39 68 117 154
Zone. D 2 3] 18 31 41 50 57
Zone B 212 235 - 2737 311 329 . 349 3
Total 245 280 429 609 737 1,005 1,222

. Reduction Rate (%) _
Zone A 100.0 100.0 96.7 90.b 87.3 76.2 68.1
Zone B 90.0 88.5 79.1 69.7 65.0 57.1 51.1

- Zone C 100.0 89.7 95.% 90.6 84.8 75.8 68.9
Zona D 94.9 89.4 ‘71.4 65.7 45,3 39.8 3.5
Zone B 6.0 0.0 0.0 0.0 0.0 0.0 0,0

83.8 3.7 79.7 73.2 69.6 61.3 54.8



ESTIMATED ARWA OF INUNDATED PADDY FIELD

Teble K.9 ;
AND EFFECTS OF THE PROJECT
‘Recurrence Interval
Zone
1986 Flood: 2-yearsa f-years 10-years 20-years 50-years - 100-years

Estimated Area of Imundated Paddy Field under Witho

Zone A 451 451
Zone B 1,113 1,113
Zone C 2,043 2,043
Zone D 1,022 1,022
Zone E 1,735 1,735
Total 6,364 6,364
Fatimated Area of Inundated Paddy Fie
Zone A ) 0
Zone B - 90 111
Zone © 22 94
Zone b 116 220
‘Zone E 1,735 1,735
Total © 1,932 2,160
Reduction Hate (%)
Zone A . -100.0 100.0
Zone B 91.9 - 80.0
Zone C 98.9 95.4
Zone D 88.17 78.5
Zone B 0.0 0.0
69.2 66.1

Total

451 451 451 451
1,113 1,113 1,113 1,113
2,043 2,043 2,043 2,043
1,022 1,022 1,022 " 1,022
1,736 1,735 1,735 1,735
6,364 6,364 6,364 6,364
1d. under - With-Project Condition {ha)
i5 104 166 245
221 409 632 T
622 . 1,169 1,176 1,618
612 B79 1,022 1,022
1,735 1,735 1,735 1,735
© 3,205 4,296 4,531 5,397
96.7 6.9 .. 63.2 - 48,17
80.1 63.3 52.2 30.2
69.6 42.8 - 42.4 - 20.8
40.1 14.0 ¢.0 0.0
0.0 0.0 0.0 0.0
49.6 32.5 27.2 15.2

ut-Projéect. Condition (ha)

C 451
1,113
2,043
1,022

© 1,735

6,364 .
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Table K.11  ECONOMIC PRODUCTION COST OF LOWLAND PADDY IN THE FLOOD ARKA

Amount “Unit Cost

Total Cost

Item ' Unit
(Rp./Unit) (Rp./ha)
1. Materials Co _
~ Seed “ke/ha 25 . -300 7,500
-~ Fertilizers kit /ha 27044 246 66,420
- Agro-chemicals "1/ha 3 2,700 “8,;100
- Others hos. - = /23,380
Sub~total 105,400
2. Labour
- Nursery work persdnsg/ha - 900 7,200
- Land preparation persons/ha - 80 900 81,000
— Bagic fertilizer persons/ha 10 - 900 9,000
- Pulling persons/ha 24 900 21,600
& transplanting .
- Weeding persons/ha 40" ;900 - 36,000
- Spraying persons/ha 6 900 5,400
~ Harvesting - persons/ha 46 900 " 41,400
& threshing . .
- Drying ~ persons/ha 30 900 . 27,000
Sub-total 228,600
3. Total 334,000
Note : /1 Including equivalent uren asmount of other fertilizers.
Source @ Dinas Pertanian Tunamen Pangan, Government of Kabupaten Bandung.
Table K.12  ECONOMIC PRICE FOR UREA
Ttem Unit 1986
1. FOB N.W. Europe Us$/ton 10721
2, Freight and Insurance US$/ton 21
3. CiF at Jaharta US$/ton 128
4, Conversion to Rupish Rp./ton 211 ,8-'40
5. Handling, distribution and storage Rp./ton 33,000
6. Local market price ‘ . Rpi/ton 244,8?10
7. ‘Traneport to farm gate - Rp./ton 1,300
8. Economic ferm gate price ‘ Rp./ton - - 246,140
" (Rp./kg 246 )

Note : /1 : Half-Yearly Revision of Commodity Price Forecas

issued on September 17, 1987.

K~24.

ta by the World Bank



Pable K.13  ECONQMIC PRICE FOR LOWLAND PADDY

(8 x (3))

1tem Unit Valusa
1. U.S. 6% ‘brnken at World market price uss/ton 21141
2, 10% discount for quality US$/ton 190
3. _Freight. and insurance between Bankok and Jakerta - US$/ton 24
4. Transport and handling between whaleaalet- and port USs/ton 10
5. Import Parity {(2) + (3} + {4)) ‘Us$/ton 224
6. Conversion to Rupiah UsS$/ton 370,72043
7. ‘Transport and handling from the site to wholesaler Ep./ton 11,000
8. Milling comt (12X%) Rp./ton 40,100
9. Leass of by-products Ep./ton 17,730
i0.’ Valug at mill Hp. fton 337,350
11. Conversion to dry peddy (68%) Rp./ton 229,400
12, " Treunsport from farm to mill Rp./ton 1,300
13. Economic farm gate price Rp./ton 228,100
{ Rp:228/kg )
Note ; /1 Half-Yearly Revision of Comnodity Price Forecasts by the World Bank
jsgued on September 17, 1987.
/2 Exchange rate US$ 1.00 = Rp. 1,655
Table K.14 ESTIMATED DAMAGEAELE VALUR OF LOWLAND PADDY IN ITRRICATED FIELD
Tten Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
1. Cropping | st Paddy N\ 2od Paddy N\ O\ lst Paddy
2. Accumulated . 70 73 75 42 61 65 70 T3 765 42 6T 65
Cost (%)
3. :Flood | 9 13 15 24 7 1 0 0 1 5 12 13
Probability (%)
iat Paddy 2nd Paddy Total
4. Production cost (Rp. 1000/hu) 334 334 668
. 5. Dnmageable cost (Rp. 1000/ha) 148 52 200
((4).x {2} x (3})
6._-Yleld (t/ha) 5.4 5.4 -
1. Prlce {Rp. 1000/} 228 228 -
8, Grass income {(Rp.1000/ha) 1,231 1,231 2,462
' 9. Expected-net income (Rp.1000/ha). 897 897 1,794
' ((8) - {4))
10. Dumegesble net income (Rp.1000/ha) 501 296 897




Table K.15  ESTIMATED DAMAGE AMOUNT OF INUNDATHD PADDY FIELD
AND EFERCTS OF THE PROJECT : )

{ UNit : Million Rupishe )

Recurrence Interval

Zone : - e -
196868 Flood 2-years G-years 10-yeara 20-years 60-years 10G--years

Eatimated Damage of Inindanted Paddy Field under Wlthout—Pro.]ect Condltion. : .
Zone A 265 271 297 306 307 307 307 .

Zone D 844 a2 ~ .- 901 903 .. 903 903 ... 903
Zons C 1,178 1,521 1,584 " 1,584 1,584 1,584 1,684
. Zone' D 591 632 707 722 - T2 728 722
Zone B 1,081 1,106 1,144 1,181 1,201 - 1,226 - 1,236
Total 4,259 4,407 4,633 . 4,696 4,717 4,742 4,752
Estimated Damage of Tnundated Paddy Field under With-Project Condition .= o
Zone A 0 0 51 80 . a1 180
Zone B 32 45 98 ‘238 350 - 520 3_’»643-
Zone C 5 22 171 366 -309 - 67h C VBT
Zone D . B3 121 1 486 592 . 636 . - 669
Zone E 1,081 1,105 1,144 1,181 1,201 1;226 1,236
Total 1,181 1,293 1,758 2,320 2,632 3,198 3,546
Reduction Rate (%) _ . . .
Zone A ] 100.0 100.0 - 97.3 83,3 73.9 54.1 41.4
Zone B 96.2 94.8 89.1 73.9 51.2 42.4 28.8
Zone C 99.7 98.6 89.2 76.9 - 80,5 CBT.A - 48.4
Zone D 89.3 80.9 52.3 3z.7 18.0 11.9 7.3
Zone E 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total 72.3 70.7 62.1 50.6 46.3 32.6 26.4

Table K.16 ESTIMATED AREA OF INUNDATED FISHPOND AND EFFECTS OF THE PROJECT |

Recurrence Inteﬁ"al

Zone g - — 5
1986 Flood ~2-years S-years 10-years .20-years 50-years. _IUO—years

Estimated Area of Inundated Fishpond under Without-Project Condition (ha}

Zone A 1.4 1.4 1.4 1.4 i.4 1.4 1.4
Zone B 75.2 75.2 765.2 5.2 _ Th.2 75.2 75.2
Zone C 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Zone D 7.0 0.0 0.0 ¢.0 0.0 0.0 0.0
Zone E ) 0-0 0-0 0-0 0-0 OAU X 010 0-0
Total 5.6 76.6 76.6 76.6 76.6 76.6 16.6
Estimsted Area of Inundated Fishpond under With-Project Condition {(ha) -
Zone A 0.0 0.0 0.0 0.0 - 0.0 0.0 0.1
Zone B 0.0 0.0 0.0 0.0 3.9 40,1 65,1
Zone C ¢.0 0.0 0.0 0.0 0.0 0.0 0 7 0.0
Zone D 0.0 0.0 g.0 0.0 0.0 0.0 0.0
Zone B 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total 0.0 0.0 0.0 0.0 - 3.9 40,1 65,2
Reduction Rate (%) : : R : o _
Zone A 100.0 100.0 -100.0 1006.0 -~ 100.0 100,0 - 92,9
Zone B 100.0 160.0 100.0 "100.0 . 94.8 - - 46,7 " 13.4
Zone C - - - - - = -
Zone D - - - - - - -
Zone E - - - - S e
Total 100.0 1¢G0.0 100.0 160.0 94.9 AT,T T 14.9

K-26
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“Table K,17  ECONOMIC PRODUCTION COST OF IKAN MAS (GOLDEN FISH) IN FISHPOND

111, Expected Production per Unit Area of Fishpond

Raising Expense  {(Rp.103/haid)
Stage Period
Fry Wage Feed & Equipment Total
{Month) : Chemicals
Unit Cost of Each Transition Stage
Nursery 1.0 180 30 140 27 377
Transition 1 1.0 - 30 140 9 i7g
Transition 2 1.0 - 30 140 9 17
) Trangition 3 _1 W0 - 30 140 [¢] 179
Rearing 3.0 - 75 i85 9 269
‘I1. Production cost per Unit Area of Fishpond

Composition Balanced _ Unit Unit

of Each Aren Turnover Cost Cost
Stage Composition ) (Rp.103/hall/Crop) ]
(%) {hac2) {Times/year) {Rp.10%/haft/year)

Nursery G.7 0.004 12 . 3711 i8

Trenaition 1 T 2.3 0.012 12 179 26

Transition 2 9.5 0.048 12 178 103

“Trapsition 3 37.9 -0.191 12 179 410

Rearing 49.4 G.745 4 269 802

Total 100.0 1.000 - - 1,359

{ Bp.340 x 10%/hali/crop)

Balanced
Area Composition

Har'vestihg

Unit. Production

Source : Dinas Perikanan, Kabupaten DT II Bandung

K-27

{hat?) {Times/vear) {kg/haf)/crop) (kg/hald/yenr)
1, Nursery 0.004 - - -
2. Transition 1 0.012 - - -
3, Trengition 2 " 0.048 - - -
4. Trensition 3 0.191 12 23 53
5. Rearing 0.745 4 800 2,384
6. Total 1.000 - - 2,437
-'(Gross Income!? Rp.3,290 x 103/hali/year)
{Gross Income(d Rp.823 x 103/hali/arop)
" Note i [_1_ Pond nren of single stage :
: /2 Balsnced compound area of each stage
/3 A farm gate price of lkan Mas is Rp.1,350/kd.
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- 'Table K.19

AND EFFECIS OF THE PROJECT

- ESTIMATED DAMAGE AMOUNT- OF TNUNDATTD FiSHPOND

{ Unit * Million Rupishs }
Recurrence Interval
Zone —
1986 TFleood  Z-years f-vears l10-years 20-years 5U-years 1U0-years
. EstmmLed Dmnage of Inundated Fishpond under Without-Project Condition
Zone A 0.3 0.3 3.3 0.3 0.3 0.3 0.3
‘Zone B 17.8 17.8 17.8 17.8 17.8 17.8 17.8
Zone ¢ 0.0 0.0 0.0 0.0 0.0 0.0 0,0
Zone D 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Zone B 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total 18.1 18.1 18.1 18.1 18.1 18.1 18,1
Estimated Damage of Inundated I ishpond under With-Project Condition
&one.A g.0 a.¢ 0.0 0.0 4.0 . 0.0 0.1
Zone B 0.0 0.0 0.0 0.0 0.9 9.5 i5.4
Zone C 0.0 0.0 0.0 0.0 0.0 0.0 0.0.
Zone' D .0 0.0 0.0 .0 0.0 .4 0.0
Zone L 6.0 0.0 0.0 0.0 0.0 0.0 8.0
otal 0.0 .0 0.0 0.0 0.9 9.5 15,5
Reduction Rate  {%)}

- Zone A 100.0 100.0 100.0 100.0 160.0 100.0 66.7
Zone B 100.0 100.,0 100.0 100.0 94.9 46.6 13.5
Zone C - - - - - - -
Zone D ~ - - - - - -
Zone E - - - - - - - -

Total 100.0 106.0 100.0 100.0 95.0 47.5 14.4
L]
Table K.20.  ESTIMATED NUMBER OF VICTIMS UNDER ALTERNATIVE FLOOD CONTROL PLANS
BY RECURRENCE' INTERVAL
Flood Recurrence Interval
“Control - -
Plan . 1986 Flood  2-years 5-years 10-years. 20-years b50-years 100-years
Estimated MNumber of Victims o _
.Without<Project 112,260 112,250 112,250 112,250 112,250 112,250 112,250
- 2-year Plan 8,261 11,433 37,464 68,999 92,343 108,831 112,250
S5-year Plan ‘3,398 4,751 16,030 32,762 44,953 67,7172 84,308
10-year Plan 744 1,081 5,486 11,038 19,576 33,489 48,057
20-year Plan . HZ28 696 2,420 5h,288 10,243 18,582 28,023
50-year Plan 310 540 1,806 3,367 7,865 13,018 23,5561
Estimated Mumber relieved from Flood Risk
“Z~year . Plan 103,989 100,817 74,786 43,251 19,907 6,619 0
. G-year. Plen 108,852 107,498 96, 220 79,488 87,297 44,478 27,942
10-year Plan 111,506 111,169 106,764 101,214 92,674 78,761 64,193
Zo—year' Plan 111,722 111,554 109,830 - 106,962 102,007 23,668 84,227
50-year -Plan i11,840 111,710 110,444 108,883 104,385 89,232 58,699
Reduction Rate { % )
_d=year Pian - 92.8 89.8 656.6 38.5 i7.7 3.2 Q.0
“G-year. Plan 97.0 95.8 85.7 70,8 60.0 39.6 - 24.9
10-yeudr Plan. 99.3 99.0 85,1 90,2 B2.6 T0.2 57.2
20-<year Plan 29.5 99.4 97.8 95.3 90.9 83.4 75.0
50-year Plan 99,7 99.5 98,4 97.0 93.0 88.4 9.0
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Table K.21

ESTIMATED NUMBLR OF INUNDATED RESIDENTIAL BUTLDINGS UNDER ALIERNATIVE
FLOOD CONTROL, PLANS BY RECURRENCE INTERVAL '

Recurrence Interval

Flood
Control : _ . : :
Plan 1986 Flood  2-years 5-years 10-years Z20-years G6U-years 100~years
Estimated Number of Iundated Residential Buu.dlngs o : C
Without-Project 27,310 27,310 27,310 27,310 27,310 27,310 274310
Z-yenr Plan 1,926 2,647 4,276 17,485 23,075 26,540 27,310
5-year Plan 8i8 - 1,191 3,488 . 8,106 11,418 17,219 18,345
10-year Plan 161 241 1,295 2,557 4,676 8,254 12,031
20-year Plan 112 150 572 1,250 2,376 4,420 6,848
50-year Plan 66 1156 420 807 1,836 3,007 5,698
Estimnted Number relieved from Flood Risk ) .
2-vear Plan 25,384 24,663 18,034 9,825 4,235 770 0
H-year Plan 26,492 26,119 23,822 © 19,204 15,892 10,091 8,965
10-year Plan 27,149 27,069 26,015 24,753 22,634 - 19,056 15,279
20-year Plan 27,198 27,160 26,738 26,060 24,934 22,890 20,462
S0-year -Plan - 27,244 27,195 26,890 26,503 25,474 24,303 21,612
Reduction Rate { % ) :
2-vear Plan $2.9 90.3 66.0 36.0 15.5 -2:8 .0
5-year Plan 97.0 95.6 87.2 70.3 h8.2 36.9 32.8
10-year Plan 99.4 - 99,1 95.3 90.6 82.9 $9.8 55.9-
20-year Plan 99.6 99.5 97.9 95.4 91.3 g82.8 C74.9
50-year Plan 99.8 99,8 98.6 97.0 93.3 89.0 79,1

Table K.22

E.‘)TINATF >’ DAMAGE OF INUNDATED RESIDENTIAL BULLDINGS UNDER ALTERNATIVE

FL.OOD CONTROL PLANS BY RECURRENCE INTERVAL

Flood Recurrence Interval

Control - :

Plan 1986 Flood 2-years b-years 10-years 20-vears -B50-years 100-years
Estimated Daupage (Rp.10¢€) ) _ o : :
Without-Project 5,946.8 ~7,401.0 - 11,821.2 16,545,0 19,910.1 - 23,111.1 25,016.7
4~year Plan 324.9 470.4 1,843.2 - 3,778.9 5,850.7 .8,104.0 10,961.9
5-year - Plan 96.3 136.3 “466.7 . 1,050.4 1,525,3 . 2,566.8 - 3,39Z.1
10-year Plan 28,1 45.1 202.5 452.2 757.7 1,602,0 2,309.5
20-year Plan 10.7 17.2 70.0 135.9 265.1 454 .3 818.3
50-year Plan 5.5 11.0 48.7- 102.9 192.7- 332.1 - 564.8
Expected Amount relieved from ¥Flood Rishk . : -
2-year Plan 5,621.9 -6,930.6 9,978.0 '12,766.1 14,059.4 - 15,007.1 -14,048.8
5-year. Plan 5,850.5 7,264.7 - 11,354.5 15,494.6 18,384.8  20,554.3 -21,618.6
10-year Plan 5,918.7 "~ 7,355.9 11,618.7 16,092.8 19,152.4 ~ 21,508.1 22,701.2
20-year Plan -5;936.1 7,383.8 11,751.2 16,408.1  19;,645.0 22,656.8 -24,192.4
50-year Plan  -5,941.3 7,390.0  11,772.0 16,442.1 19,717.4  22,778.4 -24,445.9
Reduction Rate { % } : ) - -
Z2-year Plan 94,5 43.6 84.4 17.2 0.6 64,49 56.2
5-year Plan 98.4 98.2 96.1 93.7 92.3 88.9 86.4 -
10~year Plan 99.5 9.4 98.3 97.3 96,2 3.1 90.8
20-year Plan 44.8 99.8 99,4 99,2 98.7 98.0 . 86,7
50-year Plan 99,9 99,9 99.46 49.4 99.0 48.b 97.7




‘Table K.23  ESTIMATED AREA OF INUNDATED PADDY FIELD UNDER ALTERNATIVE
) FLOOD CONTROL PLANS BY RECURRENCE INTERVAL

Flood ' ' Recurrence Interval
‘Control
Plan . 1986 Flood  2-years b-years 10-years 20-years 50-yeara 100-years

:iﬁslli!mt'ed Area of Dundated Paddy Field {(ha)

 Without-Project 6,363 . 6,363 6,363 8,363 6,363 6,363 6,363
2-yenr Plan - 438 633 2,376 3,957 5,203 6,152 6,363
S-year Plan 212 Cas . 1,480 2,606 3,053 4,172 4,791
10-year Plan 42 52 267 609 1,170 2,108 2,919
20-yenr Plan 35 41 106 255 560 1, 103 1,739
F0-year Plan 20 36 82 41 . 414 731 1,438

eqlmnted Numbor relieverl from Flood Rislk
2-year Plan 5,925 5,730 3,987 2,406 1,160 211 0
-year Plan - 6,154 5,988 4,883 3,757 3,310 2,191 1,572
10-year Plan 6,321 6,311 6,095 5,754 5,193 4,255 3,444
20-year Plan | 6,328 6,322 6,257 6,108 5,803 5,260 4,624
50-year Plan 6,343 6,327 6,281 6,219 5,949 5,632 4,925

. Reduction Rate { B ) .
Z-year Plan 93.1 90.0 62.7 37.8 18.2 3.3 0.0
5-year ‘Plan’ 96.7 94.1 76.7T 59,0 52.0 34.4 24.7
10-year Plan ~ 0 99.3 99.2 95.8 S 90.4 81.6 66.9 54,1
20-year Plan " 99,4 99.4 98.3 96.0 91.2° 82.7 2.7
50-year Plan o 89.7 99.4 98.7 97.17 33.5 88.5 77.4
Table K,24 ESTIMATED DAMAGE OF INUNDATED PADDY FIELD UNDER ALTERNATIVE
. FLOOD CONTROL PLANS BY RECURRENCE INTERVAL
‘Flood ' Recurrence Interval
Control -
Plan 1986 Flood 2-years b-years 10-years Z20-years 50-years 100-years

Estimated Damage. (Rp.10%}
Without Project 4,258.6. 1,408.5 4,633.0 4,695.% 4,717.0 4,741.8 4,761.7

9-year Plan 137.0 246.8 ~ 1,047.1 1,914.7 2,561.7  3,050.9 3,299.1
_ B-year Plan $1.3  113.4 477.3  1001.5 1,224,3  2,051.8 2,501.3
10-year Plan 4,6 15.1 77.6 175.6 478.6 891.9 1,364.1
20-year Plan 9.0 . 13.5 . 35.0  61.5 134.5 309.6 620.6
50-year Plan 4.7 8.8 23.0 4.9 76.4 152.5 331.8

Ewpected Amount relieved from Flood Risk

2-year Plan 4,121.6 - 4,161,7 . 3,585.9 2,781.2 2,155.3 1,690.9 1,452.6
§-year Plan 4,197.3  4,296.1 4,155.7 3,694.4 3,492.7 2,690.0  2,250.4
~ 10=year Plan 4,249,0 4,393.4 4,555.4 4,520.3 4,238.4  3,849.9 3,387.6
20-year Plan 4,249.4°  4,395.0 4,597.0 4,631.4  4,582.5 4,432.2  4,131.1
50-year Plan 4,263.9  4,399.7 4,610.0 4,651.0 4,640.6 4,580.3 4,419.9
Reduction Rate ( % ) :

2-year Plan 95.8 91,4 7.4 59,2 45,1 35.7 30,6
f-year . Plan 98.6 97,4 89,17 8.7 74.0 56.7 47 .4
10-year Plan 99.8 99,7 T 98.3 96,3 £9.9 81.2 71.3
20-year Plan 99.8 99.7 99.2 98,1 7.1 93.5 86.9
50-year Plan 89.9 99.8 99.5 99,0 98.4 96.8 93.0




Table K.26  ESTIMATED FLOOD DAMAGE AND ANNUAL FLOOD DAMAGE BY FLOOD CONTROL PLAN

{ Unit

: Million Rupiahs )

Recurrence Interval

Asset Itenm

1986 Flood 2-Years

5~Years JO-Yéérs 'éO—Years.

5G~Years 100-Yenrs

Is
Houses
Industry.
Paddy
Fishpond
Infrastructure

Indirect Damage

Total

Average Annunl

5,946.8

1,510.6

4,258.6
18,2
1,491.5
661.3
13,887.0

Domsige

II. With~Project Cordition

i. 2-year Plan
Houses
Industry
Paddy
Fishpond
Infrastructure

Total
Average Annual

2. H-year Plan
Housesg
Industry
Paddy
Fishpomd
Infrastyucture

Indirect Damage

Total
Average Annual

3., 20-year Plan
Houses
Industry
Paddy
Frishpond
Infrastructure

Indirect Damage

Total

8
Indirect Dumage 3z.
8

Damagde

&

i Bl e B g B 71

[
P e
B LD O LW

[

Damage

11

OewoomD
N

»
.
+
.
.
*
.

2

Average Annual Damade

4. 50-year Plan
Houstes
Industcy
Paddy .
Fishpond
Infraatructure

Indirect Damage

Total

N O e O AW
. P
M= oOo=-1o

[

Average-Annﬁal Dumage

Without-Project Condition

7,401,0
1,717.1
4,408.56
18.2
1,823.7
768.5
18,137.6

11,821.2 1

2,068.0
4,633.0
18.2
2,777.8
1,065.9
22,384.2

1,843.2
448.1
1,047.1
. 0.0
458.5
189.9
3,987.8

466.7
159.8
477.3
2.0
125.3
61.5
1,290.6

B ND

[
WD 83 0
DN O O W=

- % & 8 a. s =

[
o

3,778.9
872.1
1,914.7
10.8
930.2
375.3

7,882.0

1,060.4
313.1

1,001.5 .

0.0
272.7
131.9

2,769.6

136.9
52.9
61.5

0_-0-

37.8 |

14.4
302.5

102.9

736.5 .
44.9
0.0
27.9
10.6
222.8

5,860.7
.1,296.1
" 2,561.7

16.4.

1,429.4

557.7
11,711.9

1,525.3
432.9
1,224.3
C 0.8
391.6

- 178.8
3;753 .8

- 265.1.
100.4
134.5

20,0

73.1

28.7
601.8

192!7 :
74.5
6.4
0.0

- B3.4
i9.9

416.9

2,595.1

18,2
6,141.2

1,780.4

37,387.8

23,111.1
4,741.8

26,0107
2,704.8

4;751.7

“18.2

. 6,543.1

1,901.4

© 39,9299

16,135.5

' 8,104.0

1,689.7
'3,060.9
17.9

1,958.7
7411
15,;562.3

2,566.8°
703.1 .

2,061.8

8.5

. .652.0
298.7
6,271.8

454.3 -

176.7
309.6
0.0

. 125.2_.:
© 63,3
- 2,028.3

1,120.1

332.7
124.1
152.5
. 0.0

91.4

. 35,0
736.7

©10,961.9
T 2,072.4

3,289,1
18,2
2,606:9
947.9

°19,906.4

2,678.2

- 3,392.1
918.1
2,501.3
16.4
862.0

1 384.4
8,073.4

'924.7

''818.3
2743
620.6
0,0
" 218.5
- 96.6

';29.3'

684.8
©209.9
'331.8
0:0
164,98
63,1
1,324,5

88:3




Table X.26 ECONOMIC CONSTRUCTION COST

{(Unit : Million Rupiahs)

Financial Cost Economic Cost
Item. Foreign Local Total Foreign ~Local Total
' Potion Pot.ion Potion Potion
1. Gitarum River 44,493 8,668 53,161 44,493 7,801 52,294
2. Cisangkuy River 2,132 461 2,593 2,132 415 2,547
3. Flood Warning System 1,013 - 252 1,265 1,013 227 1,240
4. Land Acquisition 0 6,645 6,645 0 5,980 5, 480
‘and Compensation
Direct Cost ' 47,638 16,026 63,664 47,638 14,423 62,061
5. Government ' 0 3,183 3,183 0 2,865 2,865
Administration -
6. Engineering : 6,069 1,143 7,212 6,069 1,029 7,098
‘Services .
7. Physical 5,371 2,035 7,406 5,371 1,832 7,203
Ceontingency ’
8. Price Contingency g, 953 10,324 20,277 0 0 0
Total 69,031 32, 711 101, 742 59,078 20,149 19, 227

Note : Unskilled labor cost is neghigible small, so economic conversion Factor of 0.9
~is applied to convert local costs.
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‘Table K.33 ANNUAL FLOW OF EOONCMIC COST AND BENEFYT FOR THE URGENT PLAN

{Unit ! Million Rupiaha)

oo
[y

: : Economic Cost o Economio
No., Yenr - : Difference
Construction O/M Cost Total Benefit
1 1990 - 4,538 0 4,538 u -4,538
2 1991 14,381 0 14,381 0 ~14,381
3 1992 ‘28,526 0 28,526 . 0 -28,526
4 1993 23,132 © - 113 23,245 1,777 -21,468
b 1994 8,649 Z56 8,905 _ 8,367 -538
6 1995 0 285 285 _ 13,179 12,894
7 1998 ] 285 285 13,179 12,894
8 1997 0 285 285 13,179 12,894
9 1998 0 285 285 13,179 : 12,894
‘10 1999 0 285 285 13,179 12,894
2000 0 285 " 285 13,179 12,894
12 2001 0 285 286 13,179 12,894
13 - 2002 0 285 285 13,179 12,894
14 2003 o . 285 285 13,179 12,894
15 2004 0 285 285 13,179 . 12,894
16 2005 0 285 285 13,179 12,894
17 2008 0 285 286 13,179 12,894
1B . 2007 0 285 285 13,179 12,894
19 2008 0 285 285 13,179 12,894
20 2009 0 285 286 13,179 12,894
21 2010 0. 285 285 13,179 12,894
22 . 2011 ¢ 285 285 13,178 ' 12,894
- 54 2043 ) Z85 2485 13,178 12,894
65 2044 0 285 285 ' 13,179 12,894
EIRR : 14.1%
CB/C 1,44 :
NPV Rp.26,942 millio

(Discount Rate : 10%)



Table K.3¢ ESTIMATED FLOOD REDUCTION BENEFIT BY ASSET ITEM IN THE YEAR 2005
UNDER FUIURE CONDITION _ :
{ Unit : Millién Rupiahs }
Recurrence Inteﬁgl
Asset Ttem _ - o - . e
1986 Flood 2-Years 5-Years 10-Years 20-Years §0-Years 100-Years
Houges 8,539.2 10,681.6 16,867.0 23,139.8 27,496.56 30,691.4 32,016.5
Industry 1,265.4 1,438.1 1,648.6 ~1,665.9 1,686.1 1,689.3  1,482.8
Paddy 4,124.0 4,614.8 4,449.8  3,973.1 3,787.9 §,166.0 2,822.8
Fishpond - 18.2 18.2 18.2 18.2 17.3.. © 8.7 2.7
Infrastructure 1,960.9 2,423.9 3,703.1  4,961.1 5,836.56 6,456.1 = 6,699.8
Indirect Damage 985, 4 968.8 1,334.3  1,687.9 1,941,2 2;095.1  2,151.2"
Total 16,703.1 '20,135,6 '28,021.1 35,446.1 40,765.5 43,996.8 " 45,175.6
Average Annual Damage : S _ 19,873‘2

Table K.35 ANNUAL FLOW OF E{X)NG“IIC COST AND BENEFIT R)R THE URGENT PI..AN

UNDER FUTURE CONDITION

(Unit @ Million Rupi_ahs)

Economic Cost Economic _
No. Year - - - Difference
Conatruction O/M Cost Total Benefit -
1 1990 4,538 L) 4,638 -0 -4,538
2 1991 14,381 0 14,381 L] -14,381
3 1992 28,526 1 28,526 Bt -28,5286
4 1993 23,132 113 23,245 2,036 =21,209
b 1994 8,649 266 . 8,905 12,060 3,145
6 1995 g - 285 285 16,154 15,869
7 1996 0 . 2B5 285 16,526 16,241
8 1997 ) 286. 285 16,898 - 16,613
9 1998 0 285 285 17,270 16,985
10 1999 0 - 285 285 17,642 17,357
11 2000 0 285 285 18,014 C 17,729
12 2001 0 285 2885 18,386 © 18,101
13 2002 0 285 285 18,758 18,472
14 2003 a 235 285 19,129 18,844
15 2004 0 285 285 19,501 19,216
16 2005 0 285 285 - 14,873 19,588
17 2006 0 285 285 19,873 19,588
18 2007 0 286 285 ' 19,873 19,688
19 2008 0 285 285 19,873 19,588
20 2009 0 285 285 19,873 ) 19,588
21 2010 ] 285 285 19,873 _ 19,588
22 2011 0 2856 285 19,873 19,588
54 2043 0 285 285 14,873 . 19,588
65 2044 0 285 285 ‘ 19,873 - -19,5688
EIRR : 18.5% ; B/C : 2.02 ; NPV : Rp.61,712 million {Discount Rate ! 10%)
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SUPPORTING REPORT L
TOPOGRAPHIC SURVEY AND ANALYSIS

Generai

The “topographic. survey and analysis for the feasibility study on the
Flood Control Plan of the Upper Citarum Basin was conducted by the JICA
Study ~Team in -cooperation with the local survey ecngineers and
surveyors.. The survey activitics were implemented in Study Stage 1
(May to -August in 1987) and Study Stage 3 (January to March in 1988).

Th'erobjectivcs of the first survey are mainly the confirmation- of
available data concerned with river condition, topographic conditions
of flood pronc area, historical flood conditions, etc. These data are the
cssential ‘data for the preparation of the overall flood control plan. The
second survey was carried out to supplement the survey results of the
first survey and to obtain more detailed data for the preparation of the

urgent flood control plan.
The survey items are as follows:

(1) First survey (May lo August in 1987)

- Control leveling survey
. River profile and cross section survey
- Flood mark survey
- Leveling survey of water level gauging stations

- - Cotrection of topographic'maps by aerial photograph

(2}  Sccond survey (January 10 March in 1988)

River profile and cross section survey
- "Flood mark survey
- Cross section. survey in the flood prone arca

- Topographic survey at proposed river facilities



2.1

2.2

First Survey (May to August in 1987)

Control Leveling Survey

The clevations above M.S.L. of 64 cxisting bench matks located along the
Citarum and Citarik Rivers between Curng Jompong and Cicalengka
were checked by the direct leveling survey based on the  datum _points,.
BMBCH, BMBCH-01 and BMBCH-02 in order to achicve the following

objectives;

- To confirm the  available river profile- .and' cross’ section data of -
Citarum River and its tributaries surveyed by DGWRD in the past.

- To find out the appropri'ate. ‘datum_value for every bench marks for

further surveys by the JICA Study . Team.

Fig. L.1 shows the location of 64 bench marks and the routes of the

control leveling -survey.,

‘As shown in Table L.1, differences between the new elevations and old

clevations of the bench marks is less’ than 20 cm in an- absolute value.
This means that the new elevations of the bench marks can be consider-

ed to be sufficient for the Study.

Supplementary River Profile and Cross Section Survey of

Citarum - River

(1) Objective =~ : Check the results of existing '-cx-'oss_ section

survey of Citarum River surveyed by DGWRD

(2) Scope of Work : Observation of 22 cross sections of Citarum-
River between 'Mﬁaru'gaha‘jru and "'{Z)ayc'uh Kolot

(3) Survey Results : River profile and cross section drawings are
‘presented in Data Book IL
Location of river cfoss scclion survey points

are shown on Fig. L.2.



2.3  Flood Mark Survey
(1) Objective . Study of the effects of the March 1986 Flood

(2)_ Scope of Work : 1, Selection of 51 points between Margahayu
' and Cicalengka (approximately 55 km dis-
tance) of Citarum and Citarik Rivers which

were located in the flood area. -
2. Observation of maximum flood elevations in
ihe above S1 points by direct leveling based

on the flood marks of March 1986 Flood.

(3) Survey Results : Survey resulis are shown in Table L.2 and Fig.
L.3.

2.4 Leveling Survey of Water Level  Gauging Stations

(1) Objective - Check the  elevations of 0 gauge - of four (4)

existing - water gauge stations

(2) Survey Resulis : Location of water gauge stations are shown in

Fig. L.4. Survey results are shown below.

Name of Station Zere Gauge Elevation
( m abave M.S.L.)

(1) Nanjung (New) 653.188

(2) Nanjung (Old) 648.785
¢3) Dayeuh Xolot 654.440
(4) Rancakemit (old) 657.182




2.5

2.5.1

‘Topographic Analysis

In the Study of flood ¢ontrol plan, it is very 'impc}rtant'"t’b_ estimate the
whole amount of flood water and to calculate the cost of the flood

" damages on assets. One of the fundamental materials needed to carry out

such work is topographic maps, cspecially detailed contour maps. This is
because such a map gives the information on the -extent of inundation

arca during floods and the depth of flood water at a given site.

Contour Correction

. The purpose here is o check and correct the contours of available maps

of 1:10,000 scale. Two methods are applied to this work: ground survey

‘and aerial photograph interpretation. The ground survey conducted in

the field is direct leveling. ~ Elevations of 'several hundreds points were
measured in the ficld and the results were compared with contours on

the maps.

On the other hand, aerial photograph interpretétion based on
geomorphological land classification . technique is an indirect method
which can classify the area into geomorphological land units in order’ to
identify ‘the particular extent of lands where subtle height differences

exist between them,

Geomorphological land units of depositional landforms similar - to the
present study ar¢a along Citarum River include ‘natural levees (often
used as “"Kampong"), back swamp or flood plain, former rivers (often
used as paddy ficld), oxbow lakes, river terraces’ and so on.. S.uch land

units are rclatwcly higher or lower than thc surroundmgs

Aerial photograph interpretation also identifies . some locally
outstanding features in terms- of ~height difference. Such features

include cliff of river banks, artificial dikes and roads.

The results of both ground survey (prov'idin'g "poirit"-infofmation)'and
aerial photograph interpretation (prowdmg Mareal” infdrmatitm) were
combined to correct contours of the prescntly avallablc maps in ordcr to

refine the accuracy. Some cartographic features were also improved.



2.5.2 Additional Plan Map

2.5.3

3.1

As alrcady mentioncd, topographic maps of scale 1:10,000 now available
were made with the intention to cover the maximum inundation area
during the' flood occurred in 1984. Subsequent flood occurred in 1986,
howecver, was severe than the previous onc, resulting consequently in a

larger extent of inundation area.

A new ‘plan map (scale 1:10,000) covering wider area than the available

maps is therefore required in order to cover the overall flood potential
area. The aerial photograph interpretation, although not strictly
accurate in plan map, quickly provided natural and artificial features

such as rivers, roads, and villages.

'T'h_c_ actual extent of the present ddditional plan maps is shown in Fig.
L5 '

Uncontrolled Mosaic

Uncontrolled mosaic of approximately 1:10,000 scale covering ihe whole

project area was prepared for topographic analysis.

_The_fSe_c‘ond Survey"(.]anuary to March in 1988)

:Fiood Mark Survey along Cisangkuy' River

(1) Objecfives: 1) Additional flood mark survey for 1987's survey
' 2)  Acquisition of basic data required to decide the
road raising height along the provincial road

between Bandung and Pengalengan

(2) Work Contents : Flood elevation at March 1986 1 point
' Flood elevation at January 1988 5 points



3.2

(3) Survey Results : .Survey results are as follows:

Flood Elevations along the i’n‘ovinc'i:al Road - between '_
Bandung and Pengalengan

‘Flood ' elevation = - Flood elevation

Station No. ~at .March 1986 . at January 1988 .
(m) (m)
1 660.25 . 660,25
y 2 : 660.26
3 660.04
" i | 659.86°
5

RIS . 659.78

1988 flood levels were obtained by :inteririExviﬁg ‘the resideénts r'a:nd'f'rom
leveling survey. The 1986 maximum flood levels were difficuit to obtain
along the toad. Thercfore, the differences in flood levels between two

‘floods were siudied by~ intérviewing the residents  along 3':Ci‘san'gk'uy

River. The differences were 0.7 m at Citarum River junction and are

same at points 3 to 4 km upstream. Locations of flood mark stations :are.

shown in Fig. L.6.

River Profile and Cross Section Survey

Existing river profile and cross section survey were exccuted based on
the control leveling results which were already done 'from':May' 1987 to.
August 1987. The amount of river profile and cross _seCtion survey is as

follows:



33

3.4

Amount of River Profile and Cross Section Surveys

Length of Cross Scction

y » ! Number

Name of River P(r}glt;ll;e Avcra_g&ml)ntcrval (Place)
Citarum _ 40.0 1.0 41
Citarum (Upstream) 6.0 1.0 6
Citarik 15.0 1.0 17
Cikeruh 5.0 1.0 7
Cut-off A-1 0.63 0.2 4
Cut-off A-2 0.55 0.2 3
Cut-off C : 0.83 0.2 5
Cisangkuy Diversion 3.1 0.5 8

Total | 71.11 - 91

River profiles and  cross sections are presented in Data Book II and

locations of river profile and cross section survey are shown in Fig. L.7

~and Fig. L.8.

Cross Section Survey in Flood Prone Area

Four (4) cross scciion surveys in the flood prone area locaied at
1ipslream stretch of Dayeuh Kolot were carried out in order to estimate
the flood conditions and to institute the target flood water level. Fig. L.9
shows the location of the cross section survey in flood prone area. The

drawings of the four cross sections in the flood prohc area (Scale:

‘SH = 1:200, SV =1:200) are presented in Data Book IL

Topographic  Survey

Topographic survey by using plane tables was conducted at three (3)
places, namely, Nanjung, Cilampeni and Dayeuh Kolot bridge in order to

prepare the improvement plan of existing river facilities. The scale of

‘the topographic map is 1:500. The maps are presented in Data Book Il

The mapping arca arc as follows:



1:500 Scale Topographic Mapping Arca

Name of location I)imchsibn o .Area

Daycuh Kolot 200 m x 200 m 4.00 ha
Cilampeni - 180 m x 180 m . 234 ha
Nanjung 180 m x 180 m 234 ha
Total _ ' ~ 8.68 ha




Tabla L. 1

DIFFERENCE IN ELEVATIONS OF BENCH MARKS

iName New Elavaion 0ld Elevation
Surveved by [Difference| Surveyed by [Remarks
JICA Study Team PWD
m mm m
BMBCH~01 660.776 0 660.776
BMBCH-02 660.957 0 660.957
BMBCH=-03 662.378 52 662.326
BMBCH-04 663.033 112 662.891
BMBCH-05 664.683 102 664.581
BMBCH-06 666.705 196 666.509
PUDU-6 662.559 12 662.547
BM-VI 659.293 ~119 659.412
PUDU-4 661.231 -7 661,238
BMTG-1 660687 o115 660.802
PUDU-8 658.754 158 658.596
cp-16 659.775 -39 659.814
CPTG-1 660.287 245 660.042
BM-V 659.767 48 659.719
cP~14 . '659.816° a5 6597171
cémc—4 660.397 -6 660.463
BMTG-02' 659.985 ~57 660.042
-—éUDU-z_ £61.080 5 661.075
cp-13 659,802 -1 659.803
CcP-11 660.044 19 660.025
BQQIV 660.839 23 660.816




{Continued)

Name New Elavaion . old Ele‘vat_;i'on
-{ Surveyed by Difference{ Surveyed by Remarks
JICA Study Team _ PUWD - :
in mm_ : m

CPBCH-04 660.251 . -415 660.556_
BM-01 659.762 208 650554
cp-10 660.440 13 <5éq.427t
ce~9 660.504 - 34 660.470
Ccp-8 660.479 20 660,459
cp-17 660.627 12 660.639
PUDU-20 660.718 11 660.707
PUDU-19 660.883 154 660.729
PUDU-18 662.678 156 - 662.522
BMCT-1 662.704 63 662.641
CP-01 661.881 64 661.817
cP-02 661.566 63 661.503
cp-1 660.961 361 660.600
cp-3 660.763 -56 660,819
cp-4 660.901 -44 660.945
cP-5. 661.582 36 661i546
PUDU-16 663.361 145 '6637216.
BMCTK~1 661.610 50 661.760
PUDU-14 661.799 217 661,582
CPBCH-10 665.240 102 665.138
CPBCH-11 667.822 72 667.750




{Continued)

|Name | New Elavaion 01d Elevation
Surveyed by |Difference Surveyed by Remarks
JICA Study Team PWD
m mm . m
CPBCH-12 655.830 | 108 665.722
cp-19 659.536 ~472 660.008
cp-21 658.547 -124 658,671
cp-22 660.210 ~74 660.284
cp-23 : 657.968 12 657.956
ch24 658;782 30 658.752
cp-25 657.430 31 657.399
cp-26 657.645 42 657.603
BM-VII 660.209 3 660.206
—  659.364 a2 659.292
69427 .659!152 58 659.094
cp-28 | 656.870 -31 656.839
cP-29 656.830 62 656.768
CP-30 658.198 . | 32 658.166
CP-31 657.044 —188 657.232
cp-~32 657.085 | c112 | 657.257
Cp~33 £56.174 _ T-162 656.336
cp~34 657.184 166 -  657;350
{cp-35  661.771 -136 661.907
CcP-36 " 660.573 - ) 660.647
cP-31 660.513 -134 660.647
cP-38 669,695 112 660.807




Table .2 MAXIMUM FLOOD ELEVATION OF 1986 FLOOD

‘Maxirum

Maximum . .
Point No. Flood ‘Remarks ‘Point Mo, Flood Rémarks
Elevation ' : 'Blevation
1 661.222 3/ 86 21 660.746 3/ 86"
(660.960) 4 / 87 _
22 660.965 | 3/ 86
2 660.177° 3/ 86
23 660,911 | 3 / 86
3 660.276 3/ 86 ' o
{659.028) 4 / 87 24 661.018 3/ 86
4 660.391 3/ 86 25 661.408 3/ 86
: (661,272) 4 /7 87
5 660.387 | 3 / 86 :
- 26 662.578 3/ 86
6 660.673 3/ 86 1 .
_ 27 661.328 3/ 86
7 660.436 3/ 86 _
'28 661.806 3/ 86
8 660.501 3/ 86 _ :
' 29 661.802 3/ 86
9 660.471 3 / 86 . :
' 30 ' 661.756 3/ 86
10 660.261 3/ 86 _ ' :
31 ' 662.698 3/ 86
11 660.564 3/ 86
' 32 662.596 3/ 86
12 660.589 3/ 86
33 662,507 3/ 86
13 660.691 3/ 86
34 661.999 3/ 86
14 660.643 3/ 86 . _ . '
35 662.800 3/ 86
15 660.829 -1 3 / 86 . '
36 562.560 1 3/ 06
i6 660.577 3/ 86 _ ' o
(659.187) | 4 / 87 37 663.662 3/ 86
17 660.953 3/ 86 38 664.428 3/ 86
18 660.816 3/ 86 39 L 664.771 3/ 86
19 660.867 3/ 86 40 © 665.656 3./ 86
20 660.910 3/ 86
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