
Table 5.8.3 DAMAGEABLE PROPERTY AND FLOOD DAMAGE
 IN BENEFICIAL AREAS OF TAMALATE FLOODWAY PROJECT

 UNDER PRESENT SOCIO-ECONOMIC CONDITIONS

Item Return Period ( Year )
2 5 10 20 50

I. Affected Population and Area
1 Affected Population (1000 1 2 5 10 19
2 Area Inundated (km2) 1 1 1 2 4

II. Inundated Property
1 Buildings (Nos) 232 546 1,505 3,148 5,909

a. Housing Units 190 444 1,260 2,590 4,812
b. Manufacturing 22 39 98 205 392
c. Trading 20 59 130 322 656
d. Educational 1 5 13 22 36
e. Medical 0 0 5 9 14

2 Agricultural Land (ha) 17 17 24 36 62
a. Irrigated Field 17 17 24 36 62
b. Rainfed Field 0 0 0 0 0
c. Fishpond 0 0 0 0 0

III Estimated Value of Damaged Property (Rp. Million in Economic Terms)
1. Direct Damage 513 1,830 4,907 16,030 42,731

(1) Facilities 347 1,348 3,692 12,205 32,676
a. Housing Units 100 775 2,106 6,946 20,350
b. Manufacturing 103 189 444 1,494 3,666
c. Trading 30 70 192 772 2,040
f. Education 73 219 667 2,065 4,437
g. Health 0 0 20 51 130
h. Other Facilities 41 96 264 876 2,054

(2) Agricultural Productio 48 59 82 126 194
a. Irrigated Field 48 59 82 126 194
b. Rainfed Field 0 0 0 0 0
c. Fishpond 0 0 0 0 0

(3) Infrastructure 118 422 1,132 3,699 9,861
2. Indirect Damage 62 212 563 1,837 4,884

(1) Household 2 11 28 94 279
(2) Business Losses 10 18 44 139 332
(3) Other Damages 51 183 491 1,603 4,273

3. Total 576 2,042 5,470 17,867 47,615

IV Annualized Damage Value under Present Conditions (Rp. Million in Economic
1,622
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Table 5.8.4 DAMAGEABLE PROPERTY AND FLOOD DAMAGE
 IN BENEFICIAL AREAS OF TAMALATE FLOODWAY PROJECT

 UNDER FUTURE SOCIO-ECONOMIC CONDITIONS

Item Return Period ( Year )
2 5 10 20 50

I. Affected Population and Area
1 Affected Population (1000 1 2 6 12 22
2 Area Inundated (km2) 1 1 1 2 4

II. Inundated Property
1 Buildings (Nos) 276 648 1,787 3,736 7,013

a. Housing Units 225 527 1,496 3,074 5,710
b. Manufacturing 26 46 116 244 466
c. Trading 23 70 154 382 778
d. Educational 1 5 15 26 42
e. Medical 0 0 5 11 16

2 Agricultural Land (ha) 17 17 24 36 62
a. Irrigated Field 17 17 24 36 62
b. Rainfed Field 0 0 0 0 0
c. Fishpond 0 0 0 0 0

III.Estimated Value of Damaged Property (Rp. Million in Economic Terms)
1. Direct Damage 1,508 5,660 15,371 50,573 135,171

(1) Facilities 1,101 4,281 11,722 38,746 103,739
a. Housing Units 318 2,460 6,685 22,051 64,604
b. Manufacturing 326 601 1,408 4,742 11,639
c. Trading 94 222 610 2,452 6,475
f. Education 231 694 2,116 6,556 14,086
g. Health 0 0 63 162 412
h. Other Facilities 130 303 839 2,783 6,522

(2) Agricultural Production 59 73 101 156 239
a. Irrigated Field 59 73 101 156 239
b. Rainfed Field 0 0 0 0 0
c. Fishpond 0 0 0 0 0

(3) Infrastructure 348 1,306 3,547 11,671 31,193
2. Indirect Damage 186 657 1,768 5,800 15,459

(1) Household 5 33 90 300 888
(2) Business Losses 30 58 141 443 1,054
(3) Other Damages 151 566 1,537 5,057 13,517

3. Total 1,694 6,317 17,139 56,373 150,630

IV Annualized Damage Value under Future Conditions (Rp. Million in Economic Te
5,066
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Table 5.8.5 FINANCIAL COST AND ECONOMIC COST

(Unit: Rp. Billion)
Financial Cost Economic Cost

Work Item BBT RiverTamalate BBT River Tamalate
Improvement loodway Improvement Floodway

I. Direct Cost 92.43 16.25 85.09 15.01
1. Preparatory Works 8.40 1.48 7.56 1.33
2. Channel Works 38.97 9.01 35.87 8.35

(1) Earth Works 18.44 5.14 17.35 4.91
(2) Stone Works 10.04 3.09 8.95 2.74
(3) Concrete Works 7.82 0.00 7.17 0.00
(4) Sluice, Drainage Sluic 1.54 0.68 1.39 0.61
(5) Miscellaneous 1.14 0.10 1.02 0.09

3. Weir Works 29.99 0.83 27.63 0.75
(1) Earth Works 1.19 0.19 1.14 0.18
(2) Stone Works 0.47 0.54 0.42 0.47
(3) Concrete Works 8.68 0.08 8.20 0.08
(4) Pile Works 4.50 0.00 4.24 0.00
(5) Rubber Gate 13.73 0.00 12.35 0.00
(6) Miscellaneous 1.43 0.02 1.29 0.02

4. Appurtenant Works 11.07 4.23 10.42 3.95
(1) Bridge Works 10.54 3.26 9.95 3.08
(2) Waterway 0.00 0.85 0.00 0.76
(3) Miscellaneous 0.53 0.12 0.47 0.11

5. Miscellaneous Works 4.00 0.70 3.60 0.63

II. Land Acquisition and Compen 2.54 0.91 0.82 0.29
1. Compensation (Houses) 0.79 0.27 0.71 0.24
2. Land Acquisition

Residential Land 0.13 0.05 0.11 0.05
Agricultural Land 1.62 0.59 - *1 - *1

III. Administration Cost 4.75 0.86 4.30 0.77
IV. Engineering Service Cost 9.24 1.63 9.24 1.63
V. Physical Contingency 10.90 1.96 9.94 1.77

Total 119.85 21.61 109.39 19.46

Note: *1 Counted as negative benefit.
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Table 5.8.6   ECONOMIC COSTS AND BENEFITS STREAM

(Unit: Rp. Billion)
Cost Benefit

Year Const- O&M Total Flood Negative Total Balance
ruction River Rubber Control Benefit

Facilities Gate Benefit
1 2003 2.98 2.98 0.00 0.00 -2.98
2 2004 3.25 3.25 0.20 -0.20 -3.45
3 2005 31.37 31.37 0.43 -0.43 -31.80
4 2006 36.05 0.13 36.18 3.18 0.66 2.53 -33.65
5 2007 35.74 0.28 36.01 6.90 0.66 6.24 -29.77
6 2008 0.43 0.43 10.61 0.66 9.95 9.53
7 2009 0.43 0.43 10.61 0.66 9.95 9.53
8 2010 0.43 0.43 10.61 0.66 9.95 9.53
9 2011 0.43 0.43 10.61 0.66 9.95 9.53

10 2012 0.43 0.14 0.57 10.61 0.66 9.95 9.39
11 2013 0.43 0.43 10.61 0.66 9.95 9.53
12 2014 0.43 0.43 10.61 0.66 9.95 9.53
13 2015 0.43 0.43 10.61 0.66 9.95 9.53
14 2016 0.43 0.43 10.61 0.66 9.95 9.53
15 2017 0.43 0.14 0.57 10.61 0.66 9.95 9.39
16 2018 0.43 0.43 10.61 0.66 9.95 9.53
17 2019 0.43 0.43 10.61 0.66 9.95 9.53
18 2020 0.43 0.43 10.61 0.66 9.95 9.53
19 2021 0.43 0.43 10.61 0.66 9.95 9.53
20 2022 0.43 0.14 0.57 10.61 0.66 9.95 9.39
21 2023 0.43 0.43 10.61 0.66 9.95 9.53
22 2024 0.43 0.43 10.61 0.66 9.95 9.53
23 2025 0.43 0.43 10.61 0.66 9.95 9.53
24 2026 0.43 0.43 10.61 0.66 9.95 9.53
25 2027 0.43 0.14 0.57 10.61 0.66 9.95 9.39
26 2028 0.43 0.43 10.61 0.66 9.95 9.53
27 2029 0.43 0.43 10.61 0.66 9.95 9.53
28 2030 0.43 0.43 10.61 0.66 9.95 9.53
29 2031 0.43 0.43 10.61 0.66 9.95 9.53
30 2032 0.43 0.14 0.57 10.61 0.66 9.95 9.39
31 2033 0.43 0.43 10.61 0.66 9.95 9.53
::  ::    ::    ::    ::    ::    ::    ::    
::  ::    ::    ::    ::    ::    ::    ::    
42 2044 0.43 0.43 10.61 0.66 9.95 9.53
43 2045 0.43 0.43 10.61 0.66 9.95 9.53
44 2046 0.43 0.43 10.61 0.66 9.95 9.53
45 2047 0.43 0.14 0.57 10.61 0.66 9.95 9.39
46 2048 0.43 0.43 10.61 0.66 9.95 9.53
47 2049 0.43 0.43 10.61 0.66 9.95 9.53
48 2050 0.43 0.43 10.61 0.66 9.95 9.53
49 2051 0.43 0.43 10.61 0.66 9.95 9.53
50 2052 0.43 0.14 0.57 10.61 0.66 9.95 9.39
51 2053 0.43 0.43 10.61 0.66 9.95 9.53
52 2054 0.43 0.43 10.61 0.66 9.95 9.53
53 2055 0.43 0.43 10.61 0.66 9.95 9.53
54 2056 0.43 0.43 10.61 0.66 9.95 9.53
55 2057 0.43 0.14 0.57 10.61 0.66 9.95 9.39

B/C: 0.71 NPV: -21.5 Rp. Billion EIRR: 8.3%

OF BBT RIVER IMPROVEMENT PROJECT
UNDER PRESENT SOCIO-ECONOMIC CONDITIONS
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Table 5.8.7   ECONOMIC COSTS AND BENEFITS STREAM

(Unit: Rp. Billion)
Cost Benefit

Year Const- O&M Total Flood Negative Total Balance
ruction River Rubber Control Benefit

Facilities Gate Benefit
1 2003 2.98 2.98 0.00 -2.98
2 2004 3.25 3.25 0.21 -0.21 -3.45
3 2005 31.37 31.37 0.45 -0.45 -31.82
4 2006 36.05 0.13 36.18 4.23 0.70 3.53 -32.65
5 2007 35.74 0.28 36.01 9.71 0.71 9.00 -27.02
6 2008 0.43 0.43 15.82 0.72 15.09 14.67
7 2009 0.43 0.43 16.74 0.73 16.01 15.58
8 2010 0.43 0.43 17.73 0.74 16.98 16.56
9 2011 0.43 0.43 18.77 0.75 18.01 17.59

10 2012 0.43 0.14 0.57 19.87 0.76 19.10 18.54
11 2013 0.43 0.43 21.03 0.77 20.26 19.83
12 2014 0.43 0.43 22.27 0.79 21.48 21.05
13 2015 0.43 0.43 23.57 0.80 22.78 22.35
14 2016 0.43 0.43 24.95 0.81 24.15 23.72
15 2017 0.43 0.14 0.57 26.42 0.82 25.60 25.03
16 2018 0.43 0.43 27.97 0.83 27.14 26.71
17 2019 0.43 0.43 29.61 0.84 28.77 28.34
18 2020 0.43 0.43 31.35 0.85 30.49 30.07
19 2021 0.43 0.43 31.35 0.85 30.49 30.07
20 2022 0.43 0.14 0.57 31.35 0.85 30.49 29.93
21 2023 0.43 0.43 31.35 0.85 30.49 30.07
22 2024 0.43 0.43 31.35 0.85 30.49 30.07
23 2025 0.43 0.43 31.35 0.85 30.49 30.07
24 2026 0.43 0.43 31.35 0.85 30.49 30.07
25 2027 0.43 0.14 0.57 31.35 0.85 30.49 29.93
26 2028 0.43 0.43 31.35 0.85 30.49 30.07
27 2029 0.43 0.43 31.35 0.85 30.49 30.07
28 2030 0.43 0.43 31.35 0.85 30.49 30.07
29 2031 0.43 0.43 31.35 0.85 30.49 30.07
30 2032 0.43 0.14 0.57 31.35 0.85 30.49 29.93
31 2033 0.43 0.43 31.35 0.85 30.49 30.07
::  ::    ::    ::    ::    ::    ::    ::    
::  ::    ::    ::    ::    ::    ::    ::    
42 2044 0.43 0.43 31.35 0.85 30.49 30.07
43 2045 0.43 0.43 31.35 0.85 30.49 30.07
44 2046 0.43 0.43 31.35 0.85 30.49 30.07
45 2047 0.43 0.14 0.57 31.35 0.85 30.49 29.93
46 2048 0.43 0.43 31.35 0.85 30.49 30.07
47 2049 0.43 0.43 31.35 0.85 30.49 30.07
48 2050 0.43 0.43 31.35 0.85 30.49 30.07
49 2051 0.43 0.43 31.35 0.85 30.49 30.07
50 2052 0.43 0.14 0.57 31.35 0.85 30.49 29.93
51 2053 0.43 0.43 31.35 0.85 30.49 30.07
52 2054 0.43 0.43 31.35 0.85 30.49 30.07
53 2055 0.43 0.43 31.35 0.85 30.49 30.07
54 2056 0.43 0.43 31.35 0.85 30.49 30.07
55 2057 0.43 0.14 0.57 31.35 0.85 30.49 29.93

B/C: 1.54 NPV: 39.4 Rp. Billion EIRR: 17.0%

OF BBT RIVER IMPROVEMENT PROJECT
UNDER FUTURE SOCIO-ECONOMIC CONDITIONS
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(Unit: Rp. Billion)
Cost Benefit Balance

Year Construction O&M Total Flood Control Negative Total
Benefit Benefit

1 2005 0.49 0.49 0.00 0.00 -0.49
2 2006 0.59 0.59 0.07 -0.07 -0.66
3 2007 5.50 5.50 0.16 -0.16 -5.66
4 2008 6.32 0.02 6.34 0.49 0.24 0.25 -6.09
5 2009 6.21 0.05 6.26 1.05 0.24 0.82 -5.44
6 2010 0.07 0.07 1.62 0.24 1.38 1.31
7 2011 0.07 0.07 1.62 0.24 1.38 1.31
8 2012 0.07 0.07 1.62 0.24 1.38 1.31
9 2013 0.07 0.07 1.62 0.24 1.38 1.31

10 2014 0.07 0.07 1.62 0.24 1.38 1.31
11 2015 0.07 0.07 1.62 0.24 1.38 1.31
12 2016 0.07 0.07 1.62 0.24 1.38 1.31
13 2017 0.07 0.07 1.62 0.24 1.38 1.31
14 2018 0.07 0.07 1.62 0.24 1.38 1.31
15 2019 0.07 0.07 1.62 0.24 1.38 1.31
16 2020 0.07 0.07 1.62 0.24 1.38 1.31
17 2021 0.07 0.07 1.62 0.24 1.38 1.31
18 2022 0.07 0.07 1.62 0.24 1.38 1.31
19 2023 0.07 0.07 1.62 0.24 1.38 1.31
20 2024 0.07 0.07 1.62 0.24 1.38 1.31
21 2025 0.07 0.07 1.62 0.24 1.38 1.31
22 2026 0.07 0.07 1.62 0.24 1.38 1.31
23 2027 0.07 0.07 1.62 0.24 1.38 1.31
24 2028 0.07 0.07 1.62 0.24 1.38 1.31
25 2029 0.07 0.07 1.62 0.24 1.38 1.31
26 2030 0.07 0.07 1.62 0.24 1.38 1.31
27 2031 0.07 0.07 1.62 0.24 1.38 1.31
28 2032 0.07 0.07 1.62 0.24 1.38 1.31
29 2033 0.07 0.07 1.62 0.24 1.38 1.31
30 2034 0.07 0.07 1.62 0.24 1.38 1.31
31 2035 0.07 0.07 1.62 0.24 1.38 1.31
::  ::    ::  ::  ::    ::  ::    ::    
::  ::    ::  ::  ::    ::  ::    ::    
42 2046 0.07 0.07 1.62 0.24 1.38 1.31
43 2047 0.07 0.07 1.62 0.24 1.38 1.31
44 2048 0.07 0.07 1.62 0.24 1.38 1.31
45 2049 0.07 0.07 1.62 0.24 1.38 1.31
46 2050 0.07 0.07 1.62 0.24 1.38 1.31
47 2051 0.07 0.07 1.62 0.24 1.38 1.31
48 2052 0.07 0.07 1.62 0.24 1.38 1.31
49 2053 0.07 0.07 1.62 0.24 1.38 1.31
50 2054 0.07 0.07 1.62 0.24 1.38 1.31
51 2055 0.07 0.07 1.62 0.24 1.38 1.31
52 2056 0.07 0.07 1.62 0.24 1.38 1.31
53 2057 0.07 0.07 1.62 0.24 1.38 1.31
54 2058 0.07 0.07 1.62 0.24 1.38 1.31
55 2059 0.07 0.07 1.62 0.24 1.38 1.31

B/C: 0.55 NPV: -5.8 Rp. Billion EIRR: 6.3%

Table 5.8.8   ECONOMIC COSTS AND BENEFITS STREAM
OF TAMALATE FLOODWAY PROJECT

UNDER PRESENT SOCIO-ECONOMIC CONDITIONS
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(Unit: Rp. Billion)
Cost Benefit Balance

Year Construction O&M Total Flood Control Negative Total
Benefit Benefit

1 2005 0.49 0.49 0.00 0.00 -0.49
2 2006 0.59 0.00 0.59 0.00 0.08 -0.08 -0.66
3 2007 5.50 0.00 5.50 0.00 0.17 -0.17 -5.67
4 2008 6.32 0.02 6.34 0.74 0.26 0.48 -5.86
5 2009 6.21 0.05 6.26 1.70 0.27 1.44 -4.82
6 2010 0.07 0.07 2.78 0.27 2.51 2.44
7 2011 0.07 0.07 2.95 0.27 2.68 2.61
8 2012 0.07 0.07 3.14 0.28 2.86 2.78
9 2013 0.07 0.07 3.33 0.28 3.05 2.97

10 2014 0.07 0.07 3.54 0.29 3.25 3.18
11 2015 0.07 0.07 3.75 0.29 3.46 3.39
12 2016 0.07 0.07 3.99 0.29 3.69 3.62
13 2017 0.07 0.07 4.23 0.30 3.93 3.86
14 2018 0.07 0.07 4.49 0.30 4.19 4.12
15 2019 0.07 0.07 4.77 0.31 4.47 4.39
16 2020 0.07 0.07 5.07 0.31 4.76 4.68
17 2021 0.07 0.07 5.07 0.31 4.76 4.68
18 2022 0.07 0.07 5.07 0.31 4.76 4.68
19 2023 0.07 0.07 5.07 0.31 4.76 4.68
20 2024 0.07 0.07 5.07 0.31 4.76 4.68
21 2025 0.07 0.07 5.07 0.31 4.76 4.68
22 2026 0.07 0.07 5.07 0.31 4.76 4.68
23 2027 0.07 0.07 5.07 0.31 4.76 4.68
24 2028 0.07 0.07 5.07 0.31 4.76 4.68
25 2029 0.07 0.07 5.07 0.31 4.76 4.68
26 2030 0.07 0.07 5.07 0.31 4.76 4.68
27 2031 0.07 0.07 5.07 0.31 4.76 4.68
28 2032 0.07 0.07 5.07 0.31 4.76 4.68
29 2033 0.07 0.07 5.07 0.31 4.76 4.68
30 2034 0.07 0.07 5.07 0.31 4.76 4.68
31 2035 0.07 0.07 5.07 0.31 4.76 4.68
::  ::    ::  ::  ::    ::  ::    ::    
::  ::    ::  ::  ::    ::  ::    ::    
42 2046 0.07 0.07 5.07 0.31 4.76 4.68
43 2047 0.07 0.07 5.07 0.31 4.76 4.68
44 2048 0.07 0.07 5.07 0.31 4.76 4.68
45 2049 0.07 0.07 5.07 0.31 4.76 4.68
46 2050 0.07 0.07 5.07 0.31 4.76 4.68
47 2051 0.07 0.07 5.07 0.31 4.76 4.68
48 2052 0.07 0.07 5.07 0.31 4.76 4.68
49 2053 0.07 0.07 5.07 0.31 4.76 4.68
50 2054 0.07 0.07 5.07 0.31 4.76 4.68
51 2055 0.07 0.07 5.07 0.31 4.76 4.68
52 2056 0.07 0.07 5.07 0.31 4.76 4.68
53 2057 0.07 0.07 5.07 0.31 4.76 4.68
54 2058 0.07 0.07 5.07 0.31 4.76 4.68
55 2059 0.07 0.07 5.07 0.31 4.76 4.68

B/C: 1.44 NPV: 5.7 Rp. Billion EIRR: 16.2%

OF TAMALATE FLOODWAY PROJECT
UNDER FUTURE SOCIO-ECONOMIC CONDITIONS

Table 5.8.9   ECONOMIC COSTS AND BENEFITS STREAM
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Table 5.8.10   ECONOMIC COSTS AND BENEFITS STREAM

(Unit: Rp. Billion)
Cost Benefit

Year Const- O&M Total Flood Negative Total Balance
ruction River Rubber Control Benefit

Facilities Gate Benefit
1 2003 2.98 2.98 0.00 -2.98
2 2004 3.25 3.25 0.20 -0.20 -3.45
3 2005 31.86 31.86 0.43 -0.43 -32.29
4 2006 36.64 0.13 36.77 3.18 0.73 2.45 -34.31
5 2007 41.24 0.28 41.52 6.90 0.81 6.08 -35.43
6 2008 6.32 0.45 6.77 11.10 0.90 10.20 3.43
7 2009 6.21 0.47 6.68 11.67 0.90 10.77 4.09
8 2010 0.50 0.50 12.23 0.90 11.34 10.84
9 2011 0.50 0.50 12.23 0.90 11.34 10.84

10 2012 0.50 0.14 0.64 12.23 0.90 11.34 10.70
11 2013 0.50 0.50 12.23 0.90 11.34 10.84
12 2014 0.50 0.50 12.23 0.90 11.34 10.84
13 2015 0.50 0.50 12.23 0.90 11.34 10.84
14 2016 0.50 0.50 12.23 0.90 11.34 10.84
15 2017 0.50 0.14 0.64 12.23 0.90 11.34 10.70
16 2018 0.50 0.50 12.23 0.90 11.34 10.84
17 2019 0.50 0.50 12.23 0.90 11.34 10.84
18 2020 0.50 0.50 12.23 0.90 11.34 10.84
19 2021 0.50 0.50 12.23 0.90 11.34 10.84
20 2022 0.50 0.14 0.64 12.23 0.90 11.34 10.70
21 2023 0.50 0.50 12.23 0.90 11.34 10.84
22 2024 0.50 0.50 12.23 0.90 11.34 10.84
23 2025 0.50 0.50 12.23 0.90 11.34 10.84
24 2026 0.50 0.50 12.23 0.90 11.34 10.84
25 2027 0.50 0.14 0.64 12.23 0.90 11.34 10.70
26 2028 0.50 0.50 12.23 0.90 11.34 10.84
27 2029 0.50 0.50 12.23 0.90 11.34 10.84
28 2030 0.50 0.50 12.23 0.90 11.34 10.84
29 2031 0.50 0.50 12.23 0.90 11.34 10.84
30 2032 0.50 0.14 0.64 12.23 0.90 11.34 10.70
31 2033 0.50 0.50 12.23 0.90 11.34 10.84
::  ::    ::    ::    ::    ::    ::    ::    ::    
::  ::    ::    ::    ::    ::    ::    ::    ::    
42 2045 0.50 0.50 12.23 0.90 11.34 10.84
43 2046 0.50 0.50 12.23 0.90 11.34 10.84
44 2047 0.50 0.14 0.50 12.23 0.90 11.34 10.84
45 2048 0.50 0.50 12.23 0.90 11.34 10.84
46 2049 0.50 0.50 12.23 0.90 11.34 10.84
47 2050 0.50 0.50 12.23 0.90 11.34 10.84
48 2051 0.50 0.50 12.23 0.90 11.34 10.84
49 2052 0.50 0.14 0.64 12.23 0.90 11.34 10.70
50 2053 0.50 0.50 12.23 0.90 11.34 10.84
51 2054 0.50 0.50 12.23 0.90 11.34 10.84
52 2055 0.50 0.50 12.23 0.90 11.34 10.84
53 2056 0.50 0.50 12.23 0.90 11.34 10.84
54 2057 0.50 0.14 0.64 12.23 0.90 11.34 10.70
55 2058 0.50 0.50 12.23 0.90 11.34 10.84
56 2059 0.50 0.50 12.23 0.90 11.34 10.84

B/C: 0.69 NPV: -26.1 Rp. Billion EIRR: 8.1%

OF ENTIRE PRIORITY PROJECTS
UNDER PRESENT SOCIO-ECONOMIC CONDITIONS
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(Unit: Rp. Billion)
Cost Benefit

Year Const- O&M Total Flood Negative Total Balance
ruction River Rubber Control Benefit

Facilities Gate Benefit
1 2003 2.98 2.98 0.00 -2.98
2 2004 3.25 3.25 0.21 -0.21 -3.45
3 2005 31.86 31.86 0.45 -0.45 -32.31
4 2006 36.64 0.13 36.77 4.23 0.78 3.45 -33.31
5 2007 41.24 0.28 41.52 9.71 0.88 8.83 -32.69
6 2008 6.32 0.45 6.77 16.56 0.99 15.57 8.80
7 2009 6.21 0.47 6.68 18.45 1.00 17.45 10.77
8 2010 0.50 0.50 20.51 1.01 19.49 18.99
9 2011 0.50 0.50 21.72 1.03 20.69 20.19

10 2012 0.50 0.14 0.64 23.00 1.04 21.96 21.32
11 2013 0.50 0.50 24.36 1.06 23.31 22.81
12 2014 0.50 0.50 25.80 1.07 24.73 24.23
13 2015 0.50 0.50 27.33 1.09 26.24 25.74
14 2016 0.50 0.50 28.94 1.10 27.84 27.34
15 2017 0.50 0.14 0.64 30.65 1.12 29.54 28.89
16 2018 0.50 0.50 32.46 1.13 31.33 30.83
17 2019 0.50 0.50 34.38 1.15 33.23 32.73
18 2020 0.50 0.50 36.41 1.16 35.25 34.75
19 2021 0.50 0.50 36.41 1.16 35.25 34.75
20 2022 0.50 0.14 0.64 36.41 1.16 35.25 34.61
21 2023 0.50 0.50 36.41 1.16 35.25 34.75
22 2024 0.50 0.50 36.41 1.16 35.25 34.75
23 2025 0.50 0.50 36.41 1.16 35.25 34.75
24 2026 0.50 0.50 36.41 1.16 35.25 34.75
25 2027 0.50 0.14 0.64 36.41 1.16 35.25 34.61
26 2028 0.50 0.50 36.41 1.16 35.25 34.75
27 2029 0.50 0.50 36.41 1.16 35.25 34.75
28 2030 0.50 0.50 36.41 1.16 35.25 34.75
29 2031 0.50 0.50 36.41 1.16 35.25 34.75
30 2032 0.50 0.14 0.64 36.41 1.16 35.25 34.61
31 2033 0.50 0.50 36.41 1.16 35.25 34.75
::  ::    ::    ::    ::    ::    ::    ::    ::    
::  ::    ::    ::    ::    ::    ::    ::    ::    
42 2045 0.50 0.50 36.41 1.16 35.25 34.75
43 2046 0.50 0.50 36.41 1.16 35.25 34.75
44 2047 0.50 0.14 0.64 36.41 1.16 35.25 34.61
45 2048 0.50 0.50 36.41 1.16 35.25 34.75
46 2049 0.50 0.50 36.41 1.16 35.25 34.75
47 2050 0.50 0.50 36.41 1.16 35.25 34.75
48 2051 0.50 0.50 36.41 1.16 35.25 34.75
49 2052 0.50 0.14 0.64 36.41 1.16 35.25 34.61
50 2053 0.50 0.50 36.41 1.16 35.25 34.75
51 2054 0.50 0.50 36.41 1.16 35.25 34.75
52 2055 0.50 0.50 36.41 1.16 35.25 34.75
53 2056 0.50 0.50 36.41 1.16 35.25 34.75
54 2057 0.50 0.14 0.64 36.41 1.16 35.25 34.61
55 2058 0.50 0.50 36.41 1.16 35.25 34.75
56 2059 0.50 0.50 36.41 1.16 35.25 34.75

B/C: 1.53 NPV: 44.0 Rp. Billion EIRR: 16.9%

OF ENTIRE PRIORITY PROJECTS
UNDER FUTURE SOCIO-ECONOMIC CONDITIONS

Table 5.8.11   ECONOMIC COSTS AND BENEFITS STREAM
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Benefit
0% -5% -10%

EIRR (%)
0% 17.0% 16.3% 15.6%
5% 16.4% 15.7% 15.0%
10% 15.8% 15.1% 14.5%

B/C
0% 1.54 1.46 1.39
5% 1.47 1.39 1.32
10% 1.40 1.33 1.26

NPV (Rp. Billion)
0% 39.4 33.8 28.2
5% 35.8 30.2 26.5
10% 32.1 26.5 20.9

Benefit
0% -5% -10%

EIRR (%)
0% 16.2% 15.5% 14.9%
5% 15.6% 14.9% 14.3%
10% 15.0% 14.4% 13.8%

B/C
0% 1.44 1.37 1.30
5% 1.37 1.31 1.24
10% 1.31 1.25 1.18

NPV (Rp. Billion)
0% 5.7 4.7 3.8
5% 5.0 4.1 3.2
10% 4.4 3.5 2.5

Benefit
0% -5% -10%

EIRR (%)
0% 16.9% 16.3% 15.6%
5% 16.3% 15.6% 15.0%
10% 15.7% 15.1% 14.4%

B/C
0% 1.53 1.45 1.38
5% 1.46 1.38 1.31
10% 1.39 1.32 1.25

NPV (Rp. Billion)
0% 44.0 37.7 31.3
5% 39.9 33.5 27.1
10% 35.7 29.4 23.0

Table 5.8.14 SENSITIVITY TEST OF ENTIRE 

FLOODWAY PROJECT

Table 5.8.12 SENSITIVITY TEST OF BBT RIVER 
IMPROVEMENT PROJECT

Table 5.8.13 SENSITIVITY TEST OF TAMALATE 

Cost

Cost

Cost

Cost

Cost

Cost

Cost

Cost

Cost

PRIORITY PROJECT

0
0.05

0.1
-10%

-5%

0%

13%

14%

15%

16%

17%

18%

E
IR

R

Cost

Ben
efi

t

0.13-0.14 0.14-0.15 0.15-0.16 0.16-0.17 0.17-0.18

0
0.05

0.1
-10%

-5%

0%

13%

14%

15%

16%

17%

18%

E
IR

R

Cost

Ben
efi

t

0.13-0.14 0.14-0.15 0.15-0.16 0.16-0.17 0.17-0.18

0
0.05

0.1
-10%

-5%

0%

13%

14%

15%

16%

17%

18%

E
IR

R

Cost

Ben
efi

t

0.13-0.14 0.14-0.15 0.15-0.16 0.16-0.17 0.17-0.18
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Table 5.8.15  IMPACT ACTIVITIES INVOLVED  
IN THE PRIORITY PROJECTS 

 

Project component Phase* Main impact activities involved 

PC 

• Land acquisition for project site. 
• Land acquisition for relocation site. 
• Relocation site development. 
• Residential transfer and change of living environment 

and possibility of vocational change. 

C 

• Vegetation clearance. 
• Excavation, widening and dredging for river channel. 
• Embankment for dike construction. 
• Construction of control gate, equipped with rubber dam. 
• Bank protection with gabion and concrete. 
• Bridge construction. 
• Mobilization of machinery and materials, etc. 
• Employment of local people as construction workers. 

Tapodu river 
improvement with 
Tapodu gate. 

O/M 
• Water level control at Tapodu gate, including sluice gates 

of drainage channels. 
• Existence of constructed structures. 

PC • Same as the case of Tapodu river improvement. 

C • Construction of Tamalate weir, equipped with sluice gate.
• The rest is the same as Tapodu river improvement. Tamalate floodway. 

O/M • Run-off control at Tamalate weir. 
• Existence of constructed structures. 

PC • Same as the case of Tapodu river improvement, but in 
smaller magnitude. 

C • Same as Tapodu river improvement except for the 
construction of the control gate. 

River improvement 
on Bolango and 
Bone rivers.  

O/M • Existence of constructed structures. 

PC • Same as the case of Tapodu river improvement, but in 
smaller magnitude. 

C 

• Vegetation clearance. 
• Excavation, widening and dredging for river channel. 
• Embankment for dike construction.  
• Mobilization of machinery and materials, etc. 
• Employment of local people as construction workers. 

Realignment of 
Alo-Pohu and 
Biyonga. 

O/M • Existence of realignment channels. 

C 
• Construction of sediment trap. 
• Mobilization of machinery and materials, etc. 
• Employment of local people as construction workers. Sediment trap. 

O/M • Existence of sediment trap. 
• Utilization of sediment load within the sediment trap. 

* PC: Pre-Construction phase, C: Construction phase, O/M: Operation and Maintenance phase. 
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Table 5.8.17  RESULT OF IMPACT EVALUATION 
ON NATURAL ENVIRONMENTAL COMPONENTS 

Conceivable impacts Nature of impacts  Evaluation result 
(1) Negative impacts 

Groundwater level 
lowering and land 
subsidence. 

1) Practically not avoidable. 
2) Irreversible.  
3) Confined along Tamalate floodway, Tapodu 

river and Tenda Cutoff channel. Impacts are 
limited to the households located within 
some 50 m from these channels. 

4) Not identical with those who get benefit. * 

Compensatory 
mitigation is 
applicable. 

Vegetation clearance.

1) Not avoidable. 
2) Irreversible. 
3) Confined in and along Tamalate floodway 

and Tapodu river. 
4) Not necessarily identical. * 

Impacts are minimal 
judging from its spatial 
extent vs. the whole 
ecosystem. 

Habitat disturbance 
of terrestrial fauna. 

1) Not avoidable.  
2) Irreversible.  
3) Confined in and around Tamalate floodway 

and Tapodu river. 
4) Not necessarily identical. * 

Impacts are minimal 
judging from its spatial 
extent. 

Habitat disturbance 
of aquatic fauna, 
especially fish. 

1) Practically not avoidable.  
2) Reversible./ Impacts are confined within 

construction phase. 
3) Rivers and in Lake Limboto. 
4) Not necessarily identical. * 

Impact magnitude is 
not clear, but seemed 
not significant.  

Disturbance of 
migration habit of 
migratory fish, 
especially eels. 

1) Practically not avoidable.  
2) Irreversible. 
3) In the whole Lake Limboto. 
4) Not necessarily identical with those who 

benefit. * 

Impact magnitude is 
not clear.  
Compensatory 
mitigation is applicable 
for fishermen of eels. 

Air pollution 
(emission gas) and 
dust. 

1) Not avoidable. 
2) Reversible. / Impacts are confined within 

construction phase. 
3) Near all the construction sites and 

transportation routes. 
4) Identical with those who benefit. * 

Not significant. 

Turbid water and 
alkali water 
discharge. 

Ditto Not significant. 

(2) Positive impacts 
Alleviation of 
erosion of rivers. 

1) Benefit will last for years. 
2) Lower reaches of river bank of Bolango, 

Bone, Tamalate, etc. 
Significant. 

Reduction of flood 
risks. 

1) Benefit will last for years. 
2) Benefit area is low area of LBB basin. Significant. 

Stabilization of 
water level water 
quality improvement 
in Lake Limboto 

1) Benefit will last practically forever.  
2) As a secondary impact, a stable and high 

fishing output and aquaculture production 
will be expected. 

Significant. 

Confining of turbid 
water within 
sediment trap. 

1) Benefit lasts for years. 
2) As a secondary impact, a high fishing output 

and aquaculture production will be expected.
Not clear. 

*: Whether or not people who get benefit from the project is identical with the people who suffer 
from it. 
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Table 5.8.19  RESULT OF IMPACT EVALUATION  
ON SOCIAL ENVIRONMENTAL COMPONENTS 

 

Conceivable 
impacts Nature of impacts Evaluation result

(1) Negative impacts 

Change of 
residence 

1. Affected population limited compared to past victims/damage
2. Affected area is limited to project sites. 
3. Impact lasts forever and irreversible 
4. Possible interaction with other components such as livelihood
5. Can be compensated 

Not Significant, 
Proper land 
acquisition is the 
key. 

Loss of 
productive 
lands, change of 
occupation 

1. Number of affected people seems limited 
2. Affected area is limited to project sites’ neighborhood 
3. Intensity/duration seems possibly high 
4. Impact is reversible (with compensation) 

Not Significant, 
Proper land 
acquisition is the 
key. 

Local 
population’s 
resistance 

1. Community perception is positive as a whole 
2. Affected area is limited to project sites 
3. Impact may last only for a short time of period 
4. Possible interrelation with land acquisition procedure 
5. Impact is reversible 

Not Significant, 
Proper land 
acquisition and 
socialization are 
the key. 

Disturbance of 
local traffic 
circulation 

1. Affected population is large considering nature of existing 
local market 

2. Affected area is limited (Pilolodaa market only) 
3. Impact lasts only during construction stage 
4. Other components not affected 

Not Significant, 
need socialization 
to avoid 
secondary impact 
(opposition) 

Limited access 
to river and lake 
waters 

1. Affected population limited compared to past victims/damage
2. Affected area is limited to project sites 
3. Impact lasts forever and irreversible 
4. Possible interaction with other components like waste 
5. Habitat change needs a fundamental change 

Not Significant 

Disturbance of 
waste dumping 
into rivers 

1. Number of affected people seems limited 
2. Affected area is limited to project sites 
3. Impact may last beyond project implementation period 
4. Possible interaction with public health 
5. Impact is reversible with human intervention 

Not Significant, 

(2) Positive impacts 
Job creation and 
better livelihood 
(enhanced 
potential of fish 
culture) 

1. 230-400 jobs estimated, benefiting more than 900 persons 
2. Benefiting area can be wide including outside Gorontalo 
3. Impact lasts for one phase only, fish culture long-term impact
4. Possible interaction with other components like public health

Significant, 
both immediate 
and short-term 
impact and 
possibly 
long-term impact 

Better people’s 
mobility 

1. Benefiting population is relatively large 
2. Benefiting area can go beyond project sites 
3. Impact lasts for a long time 
4. Possible interaction with other components, livelihood 
5. Impact is cumulative (bridges/roads are basic infrastructure) 

Significant 

Reduction of 
flood risks 

1. Benefiting population is quite large 
2. Benefiting area extends to all kecamatan around Lake 
3. Impact lasts for a long time with proper O/M 
4. Interaction with all the other components 

Significant 

Improvement of 
sanitary 
condition 

1. Benefiting population is large, those of flood prone area 
2. Affected area can extend to all flood prone areas 
3. Impact lasts until the facilities collapse 
4. Benefit is evident only when flooding 

Significant 

Limited access 
to rives and lake 
waters (less 
waste dumping) 

1. Number of benefiting people seems limited 
2. Benefiting area is limited to project sites 
3. Impact may last beyond project implementation period 
4. Possible interaction with public health 
5. Impact could be assimilated by affected communities 

Not Significant 
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Table 5.8.24  APPROVAL LETTER  
OF ENVIRONMENTAL IMPACT ANALYSIS (1/3) 

 
GOVERNMENT OF GORONTALO PROVINCE 

EVALUATION COMMITTEE ON ENVIRONMENTAL IMPACT ANALYSIS 
(EIA) 

General Sudirman Street No. 57 Gorontalo, Phone 0435-821277 Fax 0435-828281 
 

CHAIR OF EVALUATION COMMITTEE ON ENVIRONMENTAL IMPACT ANALYSIS, 
GORONTALO PROVINCE DECREE 

NO. 02, 2002 
 

ON 
ENVIRONMENTAL SUITABILITY OF FLOOD CONTROL ACTIVITY  

IN LIMBOTO-BOLANGO-BONE (LBB) BASIN, GORONTALO PROVINCE 
BY JAPAN INTERNATIONAL COOPERATION AGENCY (JICA) AND 

DINAS PU/KIMPRASWIL, GORONTALO PROVINCE 
 

THE CHAIR OF EVALUATION COMMITTEE ON  
ENVIRONMENTAL IMPACT ANALYSIS (EIA), GORONTALO PROVINCE, 

 
Considering : a. that based on the evaluation made by AMDAL Evaluation Committee, 

Gorontalo Province, the Environmental Impact Analysis (ANDAL), 
Environmental Management Plan (RKL), and Environmental Monitoring 
Plan (RPL) on flood control in LBB Basin conducted by Japan 
International Cooperation Agency and Dinas PU/KIMPRASWIL, 
Gorontalo Province, can be approved according to the committee 
meeting result on 29 August 2002; 

 b. that the results of Environmental Impact Analysis, Environmental 
Management Plan, and Environmental Monitoring Plan need to be 
established by a decree from the Chair of AMDAL Evaluation 
Committee, Gorontalo Province; 

 c. that based on consideration stated in points a. and b., decree from the 
Chair of AMDAL Evaluation Committee, Gorontalo Province on 
Environmental Suitability of Flood Control in Limboto-Bolango-Bone 
Basin, Gorontalo Province conducted by Japan International Cooperation 
Agency (JICA) and Dinas PU/KIMPRASWIL, Gorontalo Province need 
to be established; 

Considering further : 1. The Law No. 5 (1990) on Biological natural Resource Conservation and 
its Ecosystem (State Document No. 49, 1990, addition to State 
Document No. 3419), 

 2. The Law No. 24 (1992) on Spatial Planning (State Document No. 115, 
1992, addition to State Document No. 3501), 

 3. The Law No. 23 (1997) on Environmental Management (State Document 
No. 68, 1997, addition to State Document No. 3699), 

 4. The Law No. 22 (1999) on Regional Government (State Document No. 
60, 1999, addition to State Document No. 3839), 

 5. Government Regulation No. 27 (1999) on Environmental Impact 
Analysis (State Document No. 59, 1999, addition to State Document No. 
3838), 

(Cont’d)
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Table 5.8.24  APPROVAL LETTER  
OF ENVIRONMENTAL IMPACT ANALYSIS (2/3) 

 

 6. Government Regulation No. 10 (2000) on Environmental Impact 
Management Board. 

Considering further : a. Decree of Environmental Ministry No. 17/Men-LH/02/2001 on Types of 
Activities that Required Environmental Impact Analysis, 

 b. Decree of Board of Environmental Impact Control Chair No. 9 (2000) on 
Community Involvement and Information Transparency during the EIA 
Process, 

 c. Decree of Board of Environmental Impact Control Chair No. 231 (2002) 
on Environmental Impact Analysis Arrangement Guideline, 

 d. Decree of Governor No. 231 (2002) on Establishment on Evaluation 
Committee and EIA Technical Team in Gorontalo Province, 

 e. Minutes of Gorontalo Province EIA Evaluation Committee Meeting, 29 
August 2002 on Environmental Impact Analysis, Environmental 
Management Plan, and Environmental Monitoring Plan of Flood Control 
Project in Limboto-Bolango-Bone Basin conducted by Japan 
International Cooperation Agency (JICA) and Dinas PU/KIMPRASWIL, 
Gorontalo Province, 

 f. Minutes of evaluation on Environmental Impact Analysis of Flood 
Control Project in Limboto-Bolango-Bone Basin carried out by 
Gorontalo Province Environmental Impact Analysis Technical Team, 22 
September 2002. 

  TO DECREE 

FIRST :  Environmental suitability of Flood Control Activity in Limboto-
Bolango-Bone Basin, Gorontalo Province conducted by Japan 
International Cooperation Agency (JICA) and Dinas PU/KIMPRASWIL, 
Gorontalo Province. 

SECOND :  Environmental suitability of Flood Control Activity in Limboto-
Bolango-Bone Basin, Gorontalo Province conducted by Japan 
International Cooperation Agency (JICA) and Dinas PU/KIMPRASWIL, 
Gorontalo Province stated in the FIRST dictum means that the Flood 
Control Project Activities in Limboto-Bolango-Bone Basin, Gorontalo 
Province conducted by Japan International Cooperation Agency (JICA) 
and Dinas PU/KIMPRASWIL, Gorontalo Province is suitable according 
to environmental viewpoint. 

THIRD :  Japan International Cooperation Agency (JICA) and Dinas 
PU/KIMPRASWIL, Gorontalo Province are required to accomplish and 
to obey the following procedures during their activities: 

To perform environmental management and monitoring measures as 
written in the approved Environmental Management Plan and 
Environmental Monitoring Plan Documents, 

To report the results of perform environmental management and 
monitoring measures to Environmental Impact Management Board 
(BAPEDAL), Home Affair Minister of Republic Indonesia, Governor of  

(Cont’d)
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Gorontalo, Walikota Gorontalo, and Bupati Kabupaten Gorontalo every 
six (6) months from the time this decree is signed. 

FOURTH :  The approving authorities are required to include all requirements and 
obligations, which are not only written in this decree but in 
Environmental Management and Monitoring Plans, as well as regulations 
in permitting the flood control activities in LBB basin, Gorontalo 
Province. 

FIFTH :  If in the future case there will be any unpredicted and uncontrolled 
environmental impacts, which are not described in the approved 
environmental management and monitoring documents, taking place; the 
project operator must immediately report the impacts to the institutions 
mentioned in the THIRD dictum points two (2), to determine any further 
necessary steps. 

SIXTH :  If the flood control project activities require any extension, relocation, or 
change, whose impacts are not assessed and described in the approved 
environmental management and monitoring documents, then a new 
Environmental Impact Analysis (EIA) must be accomplished, 

SEVENTH :  Any failure or violation acted by the Japan International Cooperation 
Agency (JICA) and Dinas PU/KIMPRASWIL, Gorontalo Province upon 
this endorsement may be penalized according to the law. 

EIGHT :  Any expense for issuing this decree is charged to The Environmental 
Impact Plan and Control Project, Regional Planning and Developing 
Board (Bappeda), Gorontalo Province, namely fund from additional 
budget (ABT). 

NINETH :  Any mistakes written in this decree must be in the future corrected 
accordingly. 

 
Decreed in Gorontalo 
On September the 23rd 2002 
AMDAL EVALUATION COMMITTEE  
CHAIRMAN 
 
Already signed and stamped by 
G U S N A R  I S M A I L 
 

Copy to: 
1. Home Affair Minister in Jakarta 
2. State Minister of Environment in Jakarta 
3. Public Work/Settlement and Regional Infrastructure Minister in Jakarta 
4. Gorontalo Governor in Gorontalo 
5. Walikota Gorontalo in Gorontalo 
6. Bupati Gorontalo in Limboto 
7. The Chair of Environmental Impact Management Board in Jakarta 
8. Japan International Cooperation Agency (JICA) Team 
9. Achieve  
 
 
(Remarks) Temporally English translation from original letter written in Indonesian. 

Table 5.8.24  APPROVAL LETTER  
OF ENVIRONMENTAL IMPACT ANALYSIS (3/3) 
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N

The Study on Flood Control
and Water Management

in Limboto-Bolango-Bone Basin
in the Republic of Indonesia

Japan International Cooperation Agency

Figure 5.2.1

LOCATION MAP OF 

SUPPLEMENTARY SURVEY AND MAPPING
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N

The Study on Flood Control
and Water Management

in Limboto-Bolango-Bone Basin
in the Republic of Indonesia

Japan International Cooperation Agency

Figure 5.2.2

LOCATION MAP OF SUPPLEMENTARY 

GEOLOGICAL INVESTIGATION
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