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# 6.1

4 ¥ KA LT BI B REIOREHIER

No. Catchment] Design Return
Name of River Province hrea Flood pPariod

1 [Sungal Cimanuk Wesl, Java ;fggi gtéﬁﬁ; (ngfl

2 JKall Serang Central Java 937 900 25

3 jsungai Citanduy West Java 3,680 1,900 25

4 {Sungai Ulax North Sumatra 1,060 BOO 30

5 [Kali pemali Central Java 1,228 1,300 25

6 JSungai Cipanas West Java 220 385 25

7 IBengawan Solo Central/Eaat Java 3,320 2,000 40

8 {Kalo Madiun least gava 2,490 2,300 40

% iSungai Wanpu North Sumatra 3,840 1,320 20

10 |5ungal Arakundo hceh 5,495 2,100 50

11 jKrung héeh hceh 1,775 1,960 50

12 |Kali Brantas East Java 10,000 1,500 50

13 |[Sungali Bah Bolon North éumatra 2,176 1,200 20

14 {Sungai Walanae South Sulawasi 3,190 2,900 20

15 JSungai Bila South Sulawesi 1,368 1,500 20

16 |Sungai Jeneberang South Suiawesi 729 3,700 50

% 6.2 IHEHRSEOHOHEGICE (RUETE)

. Cost (Million Rp.) {1987 price}
Hame of River Alternative I | Altenative II
T. Civil Works . )
{a} Citarum River 13,234 87, 349
(4ain}
(b} Citarum River 1;615 1,615
{Up-stream) ’
(¢} Citarik River 5,721 5,721
{d) Cikeruh River 932 932
{e) Cisangkuy River 3,011 3,011
Sub-total 84,513 94, 628
IT. tand Acquisition /
Compensation
(a} Citarum River 7,100 8, 660
{Main}
(p) Citarum River 335 33%
(Up-stream}
{¢) Citarik River 1,305 1,305
{d) Cikeruh River 200 200
{e) Cisangkuy River 615 615
Sub-total 9,555 11,115
II1I. Othexs
(a} Administration / 14,110 16,461
Engineering Cost
{p} contingency 10,818 12,620
Sub-total 24,928 29,081
Iv. Grand Total ‘118, 996[ 138,824
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® 6.3 FY 24 NKBORITILE

(1287 Price)

Total Cost

Ttem Quantity Price (Million Rp,)
Unit |Alternative|Alternative {Rp.) Rlternative|Alternative
I II 1 I1
I. Citarum River
A. Main Civil Work
{a) Dredging
~Common Soi.l x10"3m3 B46 705¢ 3,516 2,974.5 2,478.8
«~Stiff Soil x10%3m3 665 554 6,849 4,554.6 3,794.3
~50ft Rock x10"3m3 553 460 16,720 9,246,2 7,691.2
Sub Total 16,775.3 13,964.3
{b} Road Bridge m2 qi2 632 215.96 767.0
o place {1) (1) 1,213,658
{c) Maintenance & m 16,600 16,600 18,874 313.3 313.3
Connection Road
{d) Miscellaneous L.s 1,79¢.4 1,504.5
Sub-total 19,694.6 16,549.1
B. Land Acquisition/
Compensation
{a) Land %x10"3m2 281 253 5,000 1,405.0 1,265.0
Acquisition
{b) Housze nes 137 124 5,000, 000 685.0 620.0
Resettlement '
Sub-total 2,090.0 1,885.0
. Total 21,784.6 18,434.1
II. Cisangkuy River
A. Main Civil Work
{a) Dredging x1073m3 473 - 3,516 1,663.1 -
(b) Road Bridge m2 1,024 - 5,660,000 724.5 -
{place) {4) 773,488 792.1
{C) Miscellaneous L.s. - 245.5 -
Sub-total 2,700.7
B, Land Acquisition/
Compensation : N
{a) Land %x103m2 94 - 5,000 470.0 -
Acquisition
{b) House nos 29 - 5,000,000 145.0 -
Resettlement
Sub-total €15.0 -
C. Total 3,3158.7

6—-16




{Cont inued)

Total Cost
Item Quant ity Price {Million Rp.)
Unit |Alternative|Alternative {Rp.} Alternative|Alternative
I i1 1 11
I1I. Cisangkuy
Diversion
A, Maln Civil Work
{a) Predgling x10"3m3 - 663 1,170 - 4,753.7
{b) Road Bridge m2 - 1,424 773,488 - 1,101.4
(place} - {5}
{c¢) Water Conveyance m2 - 365 906,000 - 330.7
{place) - {2)
(d) Ground 5ill. m - 45 19,000,000 - 855.0
{place} (3}
(e} Slulce place - 1 20,000,000 - 20,0
({f1 Malntenance & m - 6,200 18,874 - 117.0
Connection Road
{g} Miscellaneous L.s - - 717.8
Sub-total 7,895,686
B. Land Acquisition/
Compensation
{a} Land x10"3m2 - 11l 5,000 - 555.0
Acquisition
(b} House nos - - 5,000,000 - -
Resettlement
Sub-total 555.0
C. Total 8,450.6
IV. Grand Total 25,100.3 26,884.7
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3 6.4

FHRT oo BB AER

{1987 price)

Local Currency

Forelgn Currency

Equivalent Total

Item L/C F/C
(Rp 10"86) {us$ 10°3) {Rp 1076)
A, Structual Measures
I Civil Work
(1} Citarum River {(Main) 11,754.5 37,148.0 73,234.3
{2) citarum Rlver {(Up-Stream) 315.0 785.5 1,615.1
{3} Citarlk River 1,1922.5 2,1735.9 5,720.6
{(4) Cikeruh River 179,1 455,3 932.4
(3) Cisangkuy River 511.5 1,510.1 3,010.6
Sub-Total 13,952.6 42,634.8 84,513.0
II Land Acquisition /
Compensation
{1} Cltarim River (Main} 7,100,0 - 7,1060.0
{2) cltarum River {(Up-Stream) 335.0 - 335.0
{3) Cltarlk River 1,305.0 - 1,305.0
{4) Cikeruh River 200.0 - 200.0
{5} Clsangkuy River 615.0 - 615.0
Sub-Total 9,555.0 - 9,555.0
III Total 23,507.6 42,634.8 94,068,0
IV Administration/Engineering
{III) * 15% 3,526.1 6,395.2 14,110.2
v Contingency
(IIT + IV) * 10% 2,703.4 4,903.,0 10,817.8
VI Structual Total 29,737.1 53,933.0 118, 996.0
B. Non Structual Measures
{Flood Warning System)
I Equipment Installation 252.4 612.0 1,265.2
and Accessarles
II Administration/Engineering 37.9 91.8 189.8
(ITI) * 15%
ITI Contlngency 29.0 70.4 145.5
(ITT + IV) * 10%
IV Non Structual Total 319.3 774.2 1,600.5
C., Grand Total 30,056.4 54,707.2 120,596.5
Note: Excharge rate US$ 1,00 = Rp.1655 = ¥135
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* 6.6

BRPHERS I & B PR B

ESTIMATED FLOOD DAMAGE AND AVERAGE ANNUAL DAMAGE POTENTIAL
UNDER WITHOUT-PROJECT CONDITION

{Unit: Miilion Rupiahs)

{1987 Price)

Recurrence iterval

Asset Item . .

1986 Flood| 2-Years 5-Years 10-Years 20-Years 50-Years | 10Q0-Years

Houses 5,946.8 7,401.0 11,821.2 16,545.0 19,910.1 23,111.1 25,010.7
Industiy 1,510.6 1,717.7 2,068.0 2,274.4 2,422.6 2,595.1 2,704.8
Padgdy 4,258.6 4,408.5 4,633.0 4,695.9 4,717.0 q4,741.8 4,751.7
Fishpond 18.2 18.2 18.2 . 18.2 18.2 18.2 18.2
Infrastructure 1,491.5 1,823.7 2,111.8 3,763.9 4,466.5 6,141.2 5,543.1
indirect Damage 661.3 768.5 1,065.9 1,364.91 1,576.1 1,780.4 1,901.4
Total 13,387.0] 16,137.6 22,384.2 28,662.2 33,111.2 37.,387.8 39,929.9

Average Annual Damage 16,135.5

ESTIMATED FLOOD DAMAGE AFTER COMPLETION OF

HTE LONG-TERM PLAN

{Unit: Million Rupiahs)

{1987 Price)

Asseb Ttem

Recurrence Iterval

10-Years

1986 Flood] 2-Years 5-Years 2(-Years 50-Years | 100-Years

Houses 10.7 17.2 106.0 135.9 265.1 454.3 818.3
Industry 5.1 8.6 27.9 52.9 i00.14 176.7 274.3
Paddy 9.0 13.5 36.0 61.5 i34.5 309.86 620.6
Fishpond 0.0 0.0] . 6.0 0.9 0.0 0.0] 0.0
Infrastructure 3.2 5.2 19.46 37.8 73.1 126.2 218.5
Indirect Damage 1.4 2.2 7.7 i4.4 28.1 53.3 96.6
Total 29.4 46.7 161.2 302.5}) 601.8 1,120.1 2.028.3

Average Annual Damage 129.8

ESTIMATED FLCOD REDUCTION BENEFIT BY ABSET

ITEM OF LONG TERM PLAN

{Unit: Million Rupiahs)

(1987 Price)

Asset Item

Recurrence Iterval

1986 Flood] 2-Years 5-Years 10-Years 20-Years 50-Years | 100~Years

Houses 5,936.1 7,383.8 11,751.2] 16,409.1] 19,645.0] 22,656.8 24,192.4
Industry 1,505.5 1,709.1 2,040.1 2.,221.5 2,322.2 2,418.4 2,430.5
Paddy 4,249.6 4,385.0 4,597.0 4,634.4 4,582.5 4,432.2 4,131.1
Fishpond 18.2 18.2 18.2 18.2 18.2 18.2 18.2
Infrastructure 1,488.3 1,81i8.6 2,758.3 3,726.1 4,393.4 4,015.0 5,324.6
Indirect Damage 659.9 766.2 1,058.2 1,350.5] 1,548.1 1,727.0 1,804.8
Total 13,857.6] 16,090.9% 22,223.00 28,359.8{ 32,509.4 36,267.7 37,901.6

Average Annual Damage 16,005.8




# 6.7 BMsHECBI 2RI L ER0gEL
“{Unit : Million Rupiahs) (1987 price)
No. Year Economic Cost - Economic Difference
Construction! 0/M Cost Total Benefit
1 1990 11,759 0 11,759 0 -11,759
2 1991 11,759 0 11,759 0 -11,759
3 1992 11,759 0 11,759 0 ~11, 759
4 1993 11,759 53 11,812 2,001 ~9,811
5 1994 11,759 107 11,866 4,001 -7,865
6 1995 11,759 160 11,919 6,002 -5,917
7 1996 11,759 214 11,973 8,003 -3,970
8 1997 11,759 267 12,026 10,004 -2,022
9 1998 11,759 320 12,079 12,004 -75
10 1999 11,759 374 12,133 14,005 1,872
11 2000 0 427 427 16,006 15,579
12 2001 0 427 427 16,006 15,579
13 2002 0 427 427 16,006 15,579
14 2003 0 427 427 16,006 15,579
15 2004 0 427 427 16,006 15,579
-— - T " L] " "
- — n [1] ” " 11}
59 2048 0 427 427 16,006 15,579
60 2049 0 427 427 16,006 15,579
EIRR : 11.6%
B/C 1.18
NPV : Rp 13,092 million
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MAIN FEATURES OF POSSIBLE DAMS

catchment Area|Gross storage Effective Dam Helght
NHane of Dan atver Voluna Sterage Volume

{ km2 ) { 10°3 m3d } { 10°3 13 ] { m}
1 | wangl Sagara citarum 91.5 130 592 18.5
F Seuseupan cisangkuy 157.2 410 270 15,0

[ perls

3 | Cadas Ngampar ciwidey 183.1 €30 513 22.0
L It ¢ltarik 13.466 1500 0.0

Source: Bina Program (1986; Raya Consult),

West Java Province Fublic Work Service (1985, PT Seconria Java)
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STUDY ON THE FLOOD CONTROL PLAN OF THE UPPER CITARUM BASIN
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Pump Drainage

Area [137 km?)

LEGEND
DIKE (Total 231.4km)
. "

PUMP DRAIMAGE AREA

ALTERNATIVE I : DIKE METHOD

LEGEND
SCALE

(D =¢+: DREDGING
: 0 12 3 4 5
©rssn: CUT-OFF e

ALTERNATIVE II : DREDGING METHOD

B
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{Unit : Million Rp.}

Item 2-Year Plan} 5-Year Plan |20-Year Plan

I. Civil work Cost
(a}Citarum (main) | 42,528.8 53,161.0 73,234.3
(b) Cisangkuy . 2,074.4 2,593.0 3,010.6
IT. Flood Warning System 1,265.2 1,265.2 1,265.2
ITI. Land Acquisition/ 5,316.0 6,645.0 7,715.0

Compensation

Iv. Administration Cost 2,559.2 3,183.2 4,261.3
V. Engineering Service Cost 5,630.3 7.211.9 9,374.8
Total 59,373.9]  74,059.3 98,861.2
vI. Physical Contingency 5,937.4 7,405.9 9,886.1
Grand Total 65,311.3 81,465.2 108,747.3

Note 1. Civil work, flood warning system, and land acquisition/
compensation cost of the citarum{main) in 2-year plan is
assumed as 80% of that of 5-year plan based on the design
discharge rate at Dayeu Kolot (310m3/s/390m3/s)

2. Civil work, flood warning system, and land acquisition/
compensation cost of the Cisangkuy river in 2-year plan is
also assumed as 80% of that of 5-year plan based on the design
rate at Dayeu Kolot (310m3/s/39%0m3/s)

3. Administration and engineering costs are assumed as 5% and
11% of the construction cost respectively

4. Physical contingency is assumed 10% of the sum of civil work,
flood warning system, land acguisition/compensation,
administration, and engineering service costs.
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(198TAEBLTE i b%)
" Tw
H H L/c - F/C oA
e ey | 108 P (10 AT
(0> Kk ER) |
A BEERTHERE 9.381.3 3.885.9 57.019.2
_ - (28.784.2)
M+ A T BT % - 9.128.9 3.803.3 55.754.0
, (28.172.2) -
(2) WARTEHV T L - 252.4 82.6: 1,285.2
(612.0)
B. Wl B 16.970.7 495.1 17.040.1
. . (3.867.3)
(1) HIEAN - W{E# 6.645.0 — 6.645.0
' =
(2) & p # 8,183.2 — 3.183.2
_ (—
CVRE - SR . 1.142.5 - 4951 7.211.9
(3,667.3)
T W n 2.035.2 438.1 7,405.9
(3.245.2)
%_ 1 (1) 22.887.2 4.819.1 81.465.2
I 151 7% 8 & 15 10) (86,898.7).
(27.5%) (72.5%) (100%)
DM W b R 10,324.1 811.9 20,277.1
(1990/1991~1994/1995) ' (6.014.0 )
& Hoo(2) 82.711.3 5.631.0 101.742.3
(I L5 & 25) | (L.710.7)
(32.2%) (67.8%) (100%)




# 8.1

L El R
C BEBEONR (BRI, w=1/5)
{1987 Price}
L/C r/C Equiv.
Item 10°6 Rp 1043 Us$ Total
1076 Rp
I Civil Work
A Existing River
(a} Preparatory Work 428.0 1,449.3 2,826.5
(b} Dredging
(1). Common Sofl (i} 1,124.8 4,983.5 9,372.4
(2} Stiff sSoil (i) 508.2 2,480.3 4,613.1
(3} Sofx Rock 1,383.8 8,611.4 15,635.7
{c}) Bank Clearing/Grubbing 16.0 20.2 49.4
(d} Bank Protection 2,078.2 1,609.8 4,742.4
{2} Bridge Improvement
Strengthening (Gablon} 5.9 22.4 43.0
NewlCOnstruction 231.0 386.6 870.8
(f} Maintemance/Connection Rd. 1.9 1.7 4.7
(f} Miscellaneous 308.1 1,029.0 2,011.2
Sub-total €,085.7% 20,594.2 40, 169.2
B Cut-oft Channel
- {a) Preparatory Work 214.6 534.0 1,098.4
{b) Dredging .
{1} Common Soil
Commen So0il (i} 308.5 1,367.0 2. 570.9
Common Soil {ii} 2906.3 653.9 1,372.5
[2) stiff Soil
Stiff -Soil (i} 24.1 i17.8 212.1
SELFE Soil (13} 924.3 2,085.1 4,375.1
(3) Soft Rock 506.5 1,328.6 2,705.3
{c) New Bridge Constructicn 611.7 1,108.8 2,446.8
{d) Maintcnance/Connection Rd. 16.6 14.5 40.6
{e) Miscellaneous 146.6 368.3 756.1
Sub-tatal 3,043.2 7,578.0 15,584.8
C Total 9,128.9 28,172.2 55,754.0
11 |Flood Warning System 252.4 612.0 t,255.2
I1I |Land Acquisition/Compensation
A Land Acguisition
{a} Existing River 3,750.0 - 3,750.0
{b} Cut—off Channel 1,810.0 - 1,810.0
B Housé ﬁesettlement
(a} Existing River 685.0 - 685.0
(b) Cut—off Channel 400.0 - 400.0
C Total 6,545.0 - 6,645.0
[V jTotal 1 16,026.3 28,784.2 63,664.2
v Administration 3,183.2 - 3,183.2
VI |Englneering Services 1,142.5 3,667.3 7,211.9
VII {pPhysical Contlngency 2,035.2 3,245.2 1,405.9
vIIT lTotal 2 22,387.2 35,69%6.7 81,465.2
1% |Price Escalation 10,324.1 %,014.0 20,277.1
X érand Total 32,711.3 41,710.7 101,742.3
Note: Common soil (1) and Stiff soil (i}: dredged by pump dredger

common soll (Li) and Stiff soil (ii): dredged by

backhoe and bulldezer
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# 8.6

FRIE

(1387 price)

: Total Cost
Item Currency| 90/91 91/92 92/93 93/94 94/95 L/C ~F/C Equivalent Tota]
. L (x10%6_Rp} [ (x10°3 U55) {x10"6 Rp}
Existing L/C 869. 7 579.4 .
E River F/C 2,947.9] 1,965.3 1,448.6 4,913.2 9,579.9
- BT 5,747.9] 3,832.0 ' :
4| ¢ut-oft LiC 487.8 975.5 487.7
Channel F/C 1,076.4] 2,152.7 1,076.3 1,951.0 4,305.4 2,076.5
E/T 2,269.21 4,538.3] 2,269.1
M Existing L/c 1,467.9] 1,284.5
14 E River F/C 5,802.7F 5,077.4 2,752.4 10,880.1 20,758,
ol s E/T 11,071.4l 9,687.5
1| cut-off L/C 380.4 332.8 7
" Hi = Channel F/C 843.2 737.8 713.2 1,581.0 3,329.7
Mo oM E/T 1,775.8] 1,553.9
£ | »f g| Existing L/C 664.5]  797.4 . :
o o1& Rivar F/C 1,674.6] 2,009.5 1,461.9 3,684.1 7,559.2
“ N B/T 3,436.0] 4.123.2 ‘
_3 m | cut-off L/C 154.7 185.7 .
O Y Channel FfC £91.2 829.3 340.4 1,520, 9] 2,856.1
~ E/T 1,298.5! 1,558.2
L/T 1,357.0] 3,403.2] "2,924.2 983.1 i -
Sub-total F/C 4,024.3] 10,763.9] 9,257.3] 2,838.8 8,667.5 26, 884.3 53,161.9
E/T 8,017.1) 21,217.5f 18,245.08 5,681.4 -
L/c 292. 5] 168.9 - B
Cisangkuy River F/C 785.9] . 502.0 461 .4 1,287.9 2,593.9
E/T 1,593.3 995_7 i .
L/C 1,649.5] 3,572.1] 2,924.2 983.1
Sub-Total F/C 4,810.2| 11,265.9] 9,257.3  2,838.8 9,128.9 28,172, 55,754.0
E/T 9,610.4] 22 217.2] 18,245.0] 5,681.4 :
L/C 252. 4§ .
Warning System F/C 612.0 252.4 612.0 1,265.2
E/T 1,26%5.2
L/C 1,649.5] 3,572.1] 2,924.2] 1,235.5 . ] ‘
Sub-Total F/C 4,810.2] 11,265.9] 9,257.3] 3,450.8 9,381.3{ 28,784.2 57,019.2
E/T 9,610.4] 22,217.2} 18,245.08 6,946.6
Land Acquisition L/C 1,107.0| 2,215.0f. 2,215.0| 1,108.0 - ]
& F/C - - - - - 6,645.0 - 6,645.0
House Compansation E/T 1,107.00 2.215.0{ 2,215.0| 1,108.0 -
L/C 707.4 707.4 707.4 707.4 353.6
Acministration F/C - - - - - 3,183.2 - 3,183,2
E/T 707.4 707.4 707.4 707.4 353.6
Detailed L/C 688.3 5.4 .
g> Design F/C 1,131.9 125.9 763.7 1,257.8| 2,845.3
-4 - E/T 2,561.0 284.3 . -
i Construction L/C 63. 1 126.3]  126.3]  63.1
o ‘Supervisicn F/C 402.0 803.0 803.0 401:5 378.8 2,409.5 4,366.6
i E/T 727.9] 1.455.5] 1,455.4 727.8
o9 L/C 5688.3 138.5 126.3 126.3 63.1
5] sub—Total F/C 1,131.9 527.9 803.0 803.o 401.5 1,142.5 3,667.3 7,211.9
/T 2,561.0] 1,012.2] 1,455.5] 1,455:.4 727.8
L/C 250.3 471.0 662.1 486.6 165.2
Physical Contingency r/C 113.2 533.8] 1,206.9( 1,006.0 385. 3 2,035.2 3,245,2 7,405.%
E/T 437.5] 1,354.50 2 659.5] 2 15i.6 802.8
L/C 2,753.6] 5.181.4F 7,282.9] 5,352.5 1,817.4
Total (1} F/C 1,245.1] 5,871.9| 13,275.8| 11,066.3] 4,237.6] 22,387.2 35, 696. 7, 81,465.2
E/T 4,812.9] 14,899.5] 29,254.6] 23,667.41 8,830.8
LIC 715.6f 1,867.9] 3,417.9] 3,141.4] 1,181.9
Price Contingency F/C 115.€ 737.0F 2,114.8f 2,148.1 898.5 10,324.1 6,014.0 20,277.1
E/T . 906.2] 3,087.7] 6,917.8| 6,696.5| 2 668.% :
L/C “3,468.0] 7,042.3] 10,700.8] 8,493.9] 2,999.3
Total (2) F/C 1,360.7} 6,608.9] 15,320.6] 13,214.4} 5,136.1] 32,711.3 41,710.7 101,742.3
E/T 5,719.1} 17, 987.2 36,172.4} 30,363.9] 11,499.7
Note : 1. Unit of L/C and equivalent total is x10%6 Rp L/C : Local Currency
2. Unit of F/C is x10°3 US$ F/C : Foreign Currency
E/T : Equivaient Total
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STUDY ON THE FLOOD CONTROL PLAN OF THE UPPER GITARUM BASIN
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