
Table4.1.1  NATIONAL DEVELOPMENT FRAMEWORKS 
 

Second Long-Term National Development Program (PJP-II: 1994 – 2019) 
Five-year planning period 

Indicator 1993 Sixth 
’95-‘99

Seventh
’00-‘04

Eighth
‘05-‘09

Ninth 
’10-‘14 

Tenth 
’15-‘19

Population       
 National population (106) *1 189.1 204.4 219.4 233.6 246.5 258.1 
 Average growth rate (%) 1.66 1.51 1.37 1.20 1.01 0.88 
 Birthrate (per 1000) 24.5 22.6 20.9 19.0 17.2 16.1
 Mortality (per 1000) 7.9 7.5 7.2 7.1 7.1 7.4
 Labor force 78.8 91.4 105.2 119.7 132.9 147.9
GDP       
 GDP Growth (%)*2 6.6 6.2 6.6 7.1 7.8 8.7
 GDP per Capita        
  (Rp.1000)*3 1,188 1,487 1,908 5,525 3,483 5,046 
  (US$) 676 775 995 1,317 1,816 2,631 
(Note) *1: The total population at the end of the planning period 
 *2: Average rate for the respective five-year planning periods 
 *3: At the 1989 constant prices 
 

National Development Program (PROPENAS: 2000 – 2004) 
Projection 

Indicator 1999 
2000 2001 2002 2003 2004 

Economic growth (%) 0.3 4.0-5.0 4.5-5.5 5.0-6.0 6.0-7.0 6.0-7.0
GDP per capita       
Nominal (US$) 691 760 912 1,011 1,196 1,312 
Real (Rp.1000) *1 4,785 4,929 5,111 5,328 5,583 5,873 
State budget balance/GDP (%) -3.9 -3.4 -3.7 -2.2 -0.7 1.5 
GDP growth (%)       
 Agriculture 2.1 1.4 2.5 2.5 2.7 2.9 
 Manufacturing 2.6 4.8 6.4 7.3 8.4 9.2 
 Non-oil & natural gas 2.2 5.5 6.9 7.9 9.2 10.0 
 Others -1.2 5.3 5.5 6.0 6.2 6.4 

(Note) *1: At 1998 constant prices 
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No. Name of
River Province

Chatchment
Area
(km2)

Design
Flood
(m3/s)

Specific
Discharge
(m3/s/km2)

Return
Period
(year)

Remarks

1 Brantas East Java 10,000             1,500         0.15             50 *2
2 Ciujung North Banten 1,850               1,600         0.86             50 *2
3 Jenebarang South Sulawesi 729                  3,700         5.08             50
4 Surabaya East Java 631                  370            0.59             50
5 Kuranji West Sumatra 213                  1,000         4.69             50 *2
6 Air Dingin West Sumatra 131                  700            5.34             50 *2
7 Solo Central/East Java 3,400               2,000         0.59             40 *2
8 Madium East Java 2,400               2,300         0.96             40 *2
9 Citanduy West Java 3,680               1,900         0.52             25
10 Cimanuk West Java 3,006               1,440         0.48             25
11 Pemali Central Java 1,228               1,300         1.06             25
12 Ular North Sumatra 1,080               800            0.74             25
13 Serang Central Java 937                  900            0.96             25
14 Cipanas West Java 220                  385            1.75             25
15 Kuranji West Sumatra 213                  870            4.08             25 *1
16 Air Dingin West Sumatra 131                  600            4.58             25 *1
17 Arakundo Ache 5,495               1,800         0.33             20
18 Wampu North Sumatra 3,840               1,320         0.34             20
19 Walarue South Sulawesi 3,190               2,900         0.91             20
20 Bah Bolon North Sumatra 2,776               1,220         0.44             20
21 Kring Ache Ache 1,775               1,300         0.73             20
22 Biba South Sulawesi 1,368               1,900         1.39             20
23 Marmoyo East Java 290                  230            0.79             20
24 Brantas East Java 10,000             1,350         0.14             10 *1
25 Solo Central/East Java 3,400               1,500         0.44             10 *1
26 Madium East Java 2,400               1,100         0.46             10 *1
27 Ciujung North Banten 1,850               1,100         0.59             10 *1
Note * 1 : For short-term or urgent plan

* 2 : For long-term plan

Table 4.1.2  DESIGN SCALE AND DISCHARGE OF RIVERS IN INDONESIA
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Table 4.1.3  RECOMMENDED DESIGN SCALE IN INDONESIA 
 
 

Conveyance 
System 

Project type (for river flood control project) and 
total population (for drainage system) 

Initial 
phase 

Final 
phase 

 
River 

 
Emergency project 
New project 
Updating project 
- for rural and/or urban with P < 2,000,000 
- for urban with P > 2,000,000 

 

 
5 

10 
 

25 
25 

 
10 
25 

 
50 

100 

Primary drainage 
system (catchment 

area > 500 ha) 

Rural 
Urban P < 500,000 
Urban 500,000 < P < 2,000,000 
Urban P > 2,000,000 
 

2 
5 
5 

10 

5 
10 
15 
25 

Secondary drainage 
system (catchment 

area > 500 ha) 

Rural 
Urban P < 500,000 
Urban 500,000 < P < 2,000,000 
Urban P > 2,000,000 
 

1 
2 
2 
5 

2 
5 
5 

10 

Secondary drainage 
system (catchment 

area < 500 ha) 
 

Rural and urban 1 2 

Notes: 
1. Higher design flood standard should be applied if an economic analysis indicates that it 

is desirable, or if flooding is a significant risk to human life. 
 
2. P = Total urban population 

 
3. Emergency Project: Emergency projects are developed without preliminary engineering 

and economic feasibility studies at sites where flooding is excessive and flooding 
problems present a significant risk to human life. 

 
4. New Project: New project include flood control projects where no previous flood 

control projects have been developed or where Emergency Projects have been 
developed. 

 
5. Updating Project: Updating projects include rehabilitation projects and improvements to 

existing projects. Most river basin development projects are considered to be updating 
projects 

 
 
Source: “Recommended Minimum Return Period of Design Flood” in Flood Control Manual, 
Volume II, Guidelines for Planning and Survey (DGWRD, June 1993) 
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Q'ty Amount (Rp.million)

1 Direct Cost 0 361,974
11. Earth Works
111. Excavation work m3 15,000 4,303,000 64,545
112. Embankment work m3 28,000 2,085,000 58,380
113. Sediment trap work m 265,000 4,000 1,060
114. Sodding work m2 20,000 86,000 1,720
12. Structural Work
121. Concrete work m3 550,000 8,000 4,400
122. Wet masonry work m3 220,000 611,000 134,420
123. Drainage sluice work
     - DS type-1 (1m x 1m) pcs 45,000,000 33 1,485
     - DS type-2 (3m x 3m) pcs 350,000,000 1 350
124. Metal Works m2 130,000,000 86 11,180
125. Bridge work
     - Br. type-1 (w = 4.0 m) m 17,000,000 1,670 28,390
     - Br. type-2 (w = 7.0 m) m 35,000,000 1,300 45,500
13. Miscellaneous work l.s. 0 10,544

2 Land Acquisition 0 66,853
21. Residential Land m2 20,000 2,219,000 44,380
22. Agricultural Land m2 3,000 7,491,000 22,473

3 Indirect Costs 126,198
31. Administration Cost l.s. - 21,442
32. Eng. Services Cost l.s. - 54,297
33. Physical Contingency l.s. - 50,459

GRAND TOTAL (Rp.million) 555,025
(US$ million eq.) 57.814
(Yen million eq.) 7,169.1

(Note) FM-MP: Proposed flood mitigation master plan

No Work Item Unit  Unit Price
(Rp.)

Table 4.3.1  SUMMARY OF PROJECT COST FOR FM-MP

FM-MP for LBB Basin
 (Grand Total)
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Table 4.4.1  AUTHORITIES OF PROVINCE UNDER DECONCENTRATION 
 
 

Form of Authority 
No. Authority 

Formulation Implementation Evaluation

1 Deconcentrated Authorities -   

1.1 National Planning & Dev. Control -   

1.2 Financial Balance -   

1.3 State Administration System & 

Economic Inst. 

-   

1.4 Human Resources Building & 

Efficiency 

-   

1.5 Eff. Natural Resources Strategic & 

High Technology 

-   

1.6 Conservation -   

1.7 Standardization -   

 

2 

 

Authority Done by Province for 

Kabupaten/Kota 

 
 

 
 

 
 

2.1 Public Works    

2.2 Healthy    

2.3 Education & Culture    

2.4 Agriculture    

2.5 Communication    

2.6 Trade and Industry    

2.7 Capital investment    

2.8 Environment    

2.9 Land Affairs    

2.10 Cooperation    

2.11 Human Power    

Source: Profile of Province Gorontalo from Law No. 22/1999 and Gov. Regulation No. 25/2000. 
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Table 4.5.1  ECONOMIC VALUE OF DAMAGEABLE ASSETS

Damageable Value
Asset Building Durable H. Effects/ Value Crop

Assets Stock Added*1 Production
(Rp. Million) Rp. Million) Rp. Million) (Rp./day) Rp.1000/ha)

1. Residence
(a) Kota Areas 16.1 -  10.9 5,440 *2
(b) Kabupaten Areas 6.9 -  3.5 3,660 *2

2. Industrial, Educational and Medical Facilities
(a) Manufacturing 2.8 6.7 22.7 43,600
(b) Wholesale & Retail Trade 1.9 4.7 2.1 24,500
(c) Education 396.0 116.1 -  24,500 *3
(d) Health & Social Work 16.7 17.0 1.8 24,500 *3

3. Crop Production
(a) Irrigated Fields 6,000
(b) Rainfed Field 3,200
(c) Irrigated Fields in  Future 7,400

4. Fishpond Production
(a) Fishpond 22,500

Note: *1 VA is calculated based on actual business days of 250 days.
*2 In residence, the daily amount for cleaning damaged house is equivalent to daily income of an average famil
*3 The daily cost to clean, fix and repair its rooms, furniture and equipment damaged by flood was assumed
      as the same as services establishment.

Table 4.5.2  DAMAGE RATE
(1) Direct Damage

Inundation Depth
Item Below Over Floor Level

Floor Less than More than
Level 0.5 m 0.5-0.99 m 1.0-1.99 m 2.0-2.99 m 3.0 m

1. Building
(a) Building*1 0 0.092 0.119 0.266 0.380 0.834

2. Residence
(a) Household Effects 0 0.145 0.326 0.508 0.928 0.991

3. Industrial, Educational and Medical Facilities
(a) Depreciable Assets -  0.232 0.453 0.789 0.966 0.995
(b) Inventory Stock -  0.128 0.267 0.586 0.897 0.982

4. Crop Production Water Inundation Time (days)
Depth 1 to2 3 to 4 5 to 6 More Than
(m) 7

(a) Lowland Crop Less than 0.5 0.21 0.30 0.36 0.50
0.5 to 0.99 0.24 0.44 0.50 0.71

More than 1 0.37 0.54 0.64 0.74
(b) Upland Crop Less than 0.5 0.27 0.42 0.54 0.67

0.5 to 0.99 0.35 0.48 0.67 0.74
More than 1 0.51 0.67 0.81 0.91

Note: *1 In case of residence, a floor level is 20cm higher than the ground level.
    However, a floor level of business establishments is the same as the ground level.

(2) Indirect Damage
Inundation Depth

Item Below Over Floor Level
Floor Less than More than
Level 0.5 m 0.5-0.99 m 1.0-1.99 m 2.0-2.99 m 3.0 m

1. Residence
(a) Works for Cleaning (days) 7.5 13.3 26.1 42.4 50.1

2. Industrial, Educational and Medical Facilities*1
(a) Stoppage of Business (days) 4.4 6.3 10.3 16.8 22.6
(b) Stagnant Days of Business after Stoppage 2.2 3.15 5.15 8.4 11.3

Total 6.6 9.45 15.45 25.2 33.9
Source: Manual for Economic Study on Flood Control, 1999, Ministry of Land, Infrastructure and Transport in Japan
N t *1 D f (b) t li d t d ti l d di l f iliti
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Item Return Period ( Year )
2 5 10 20 50

I. Affected Population and Area
1 Affected Population (1000) 12 41 67 86 110
2 Area Inundated (km2) 33 51 62 70 80

II. Inundated Property
1 Buildings (Nos) 3,443 11,910 20,289 26,158 33,546

a. Housing Units 3,036 10,394 17,246 22,074 28,202
b. Manufacturing 172 643 1,362 1,784 2,292
c. Trading 197 747 1,471 2,025 2,705
d. Educational 20 72 125 172 221
e. Medical 18 54 85 103 126

2 Agricultural Land (ha) 1,659 2,587 3,118 3,509 3,958
a. Irrigated Field 1,437 2,289 2,770 3,121 3,549
b. Rainfed Field 200 276 324 365 386
c. Fishpond 22 22 23 23 23

III. Estimated Value of Damaged Property (Rp. Million in Economic Terms)
1. Direct Damage 18,610 57,252 101,794 153,030 224,649

(1) Facilities 8,915 35,866 68,534 106,539 160,447
a. Housing Units 4,847 20,251 38,528 61,439 92,167
b. Manufacturing 1,259 4,762 10,352 15,229 22,848
c. Trading 393 1,605 3,262 5,201 8,317
f. Education 1,592 6,160 10,628 16,212 24,459
g. Health 146 485 763 942 1,275
h. Other Facilities 678 2,602 5,001 7,517 11,380

(2) Agricultural Production 5,400 8,174 9,768 11,177 12,360
a. Irrigated Field 4,595 7,198 8,697 9,969 11,095
b. Rainfed Field 312 483 549 686 743
c. Fishpond 493 493 522 522 522

(3) Infrastructure 4,295 13,212 23,491 35,315 51,842
2. Indirect Damage 2,054 6,438 11,590 17,408 25,557

(1) Household 91 323 601 943 1,406
(2) Business Losses 102 389 809 1,162 1,686
(3) Other Damages 1,861 5,725 10,179 15,303 22,465

3. Total 20,663 63,690 113,383 170,438 250,207

IV. Annual Benefit under Present Conditions (Rp. Million in Economic Terms)
36,325

PRESENT SOCIO-ECONOMIC CONDITIONS
Table 4.5.4  FLOOD DAMAGE UNDER

4-68



(Unit: Rp. Billion)
Cost Benefit Balance

Construciton O/M Total F/C Benefit Negative Total
1 2004 7.4 7.4 0.3 -0.3 -7.7
2 2005 31.3 31.3 0.6 -0.6 -31.9
3 2006 31.3 0.1 31.4 2.4 0.9 1.5 -29.9
4 2007 31.3 0.2 31.5 4.8 1.2 3.6 -27.9
5 2008 31.3 0.3 31.6 7.3 1.5 5.7 -25.9
6 2009 31.3 0.4 31.7 9.7 1.8 7.9 -23.9
7 2010 31.3 0.5 31.8 12.1 2.1 10.0 -21.9
8 2011 31.3 0.7 32.0 14.5 2.4 12.1 -19.8
9 2012 31.3 0.8 32.1 17.0 2.7 14.2 -17.8

10 2013 31.3 0.9 32.2 19.4 3.0 16.3 -15.8
11 2014 31.3 1.0 32.3 21.8 3.3 18.5 -13.8
12 2015 31.3 1.1 32.4 24.2 3.6 20.6 -11.8
13 2016 31.3 1.2 32.5 26.6 3.9 22.7 -9.8
14 2017 31.3 1.3 32.6 29.1 4.2 24.8 -7.8
15 2018 31.3 1.4 32.7 31.5 4.5 26.9 -5.8
16 2019 28.4 1.5 29.9 33.9 4.5 29.4 -0.5
17 2020 1.6 1.6 36.3 4.5 31.8 30.1
18 2021 1.6 1.6 36.3 4.5 31.8 30.1
19 2022 1.6 1.6 36.3 4.5 31.8 30.1
20 2023 1.6 1.6 36.3 4.5 31.8 30.1
21 2024 1.6 1.6 36.3 4.5 31.8 30.1
22 2025 1.6 1.6 36.3 4.5 31.8 30.1
23 2026 1.6 1.6 36.3 4.5 31.8 30.1
24 2027 1.6 1.6 36.3 4.5 31.8 30.1
25 2028 1.6 1.6 36.3 4.5 31.8 30.1
26 2029 1.6 1.6 36.3 4.5 31.8 30.1
27 2030 1.6 1.6 36.3 4.5 31.8 30.1
28 2031 1.6 1.6 36.3 4.5 31.8 30.1
29 2032 1.6 1.6 36.3 4.5 31.8 30.1
30 2033 1.6 1.6 36.3 4.5 31.8 30.1
::  ::    ::  ::  ::    ::  ::    ::    
46 2049 1.6 1.6 36.3 4.5 31.8 30.1
47 2050 1.6 1.6 36.3 4.5 31.8 30.1
48 2051 1.6 1.6 36.3 4.5 31.8 30.1
49 2052 1.6 1.6 36.3 4.5 31.8 30.1
50 2053 1.6 1.6 36.3 4.5 31.8 30.1
51 2054 1.6 1.6 36.3 4.5 31.8 30.1
52 2055 1.6 1.6 36.3 4.5 31.8 30.1
53 2056 1.6 1.6 36.3 4.5 31.8 30.1
54 2057 1.6 1.6 36.3 4.5 31.8 30.1
55 2058 1.6 1.6 36.3 4.5 31.8 30.1
56 2059 1.6 1.6 36.3 4.5 31.8 30.1
57 2060 1.6 1.6 36.3 4.5 31.8 30.1
58 2061 1.6 1.6 36.3 4.5 31.8 30.1
59 2062 1.6 1.6 36.3 4.5 31.8 30.1
60 2063 1.6 1.6 36.3 4.5 31.8 30.1
61 2064 1.6 1.6 36.3 4.5 31.8 30.1
62 2065 1.6 1.6 36.3 4.5 31.8 30.1
63 2066 1.6 1.6 36.3 4.5 31.8 30.1
64 2067 1.6 1.6 36.3 4.5 31.8 30.1
65 2068 1.6 1.6 36.3 4.5 31.8 30.1
66 2069 1.6 1.6 36.3 4.5 31.8 30.1

B/C: 0.51 NPV: -98.7 Rp. Billion EIRR: 6.0%

Table 4.5.5  COSTS AND BENEFITS STREAM UNDER
PRESENT SOCIO-ECONOMIC CONDITIONS
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(Unit: Rp. Billion)
Cost Benefit Balance

Construciton O/M Total F/C Benefit Negative Total
1 2004 7.4 7.4 0.3 -0.3 -7.7
2 2005 31.3 31.3 0.6 -0.6 -31.9
3 2006 31.3 0.1 31.4 3.2 1.0 2.2 -29.2
4 2007 31.3 0.2 31.5 6.7 1.3 5.4 -26.1
5 2008 31.3 0.3 31.6 10.6 1.7 8.9 -22.7
6 2009 31.3 0.4 31.7 14.9 2.0 12.9 -18.8
7 2010 31.3 0.5 31.8 19.7 2.4 17.3 -14.6
8 2011 31.3 0.7 32.0 24.9 2.8 22.1 -9.8
9 2012 31.3 0.8 32.1 30.7 3.2 27.5 -4.5

10 2013 31.3 0.9 32.2 37.0 3.6 33.5 1.3
11 2014 31.3 1.0 32.3 44.0 4.0 40.0 7.7
12 2015 31.3 1.1 32.4 51.6 4.4 47.2 14.8
13 2016 31.3 1.2 32.5 59.9 4.8 55.0 22.5
14 2017 31.3 1.3 32.6 68.9 5.3 63.6 31.0
15 2018 31.3 1.4 32.7 78.8 5.7 73.1 40.4
16 2019 28.4 1.5 29.9 89.6 5.8 83.8 53.9
17 2020 1.6 1.6 101.3 5.9 95.4 93.8
18 2021 1.6 1.6 101.3 5.9 95.4 93.8
19 2022 1.6 1.6 101.3 5.9 95.4 93.8
20 2023 1.6 1.6 101.3 5.9 95.4 93.8
21 2024 1.6 1.6 101.3 5.9 95.4 93.8
22 2025 1.6 1.6 101.3 5.9 95.4 93.8
23 2026 1.6 1.6 101.3 5.9 95.4 93.8
24 2027 1.6 1.6 101.3 5.9 95.4 93.8
25 2028 1.6 1.6 101.3 5.9 95.4 93.8
26 2029 1.6 1.6 101.3 5.9 95.4 93.8
27 2030 1.6 1.6 101.3 5.9 95.4 93.8
28 2031 1.6 1.6 101.3 5.9 95.4 93.8
29 2032 1.6 1.6 101.3 5.9 95.4 93.8
30 2033 1.6 1.6 101.3 5.9 95.4 93.8
::  ::    ::  ::  ::    ::  ::    ::    
46 2049 1.6 1.6 101.3 5.9 95.4 93.8
47 2050 1.6 1.6 101.3 5.9 95.4 93.8
48 2051 1.6 1.6 101.3 5.9 95.4 93.8
49 2052 1.6 1.6 101.3 5.9 95.4 93.8
50 2053 1.6 1.6 101.3 5.9 95.4 93.8
51 2054 1.6 1.6 101.3 5.9 95.4 93.8
52 2055 1.6 1.6 101.3 5.9 95.4 93.8
53 2056 1.6 1.6 101.3 5.9 95.4 93.8
54 2057 1.6 1.6 101.3 5.9 95.4 93.8
55 2058 1.6 1.6 101.3 5.9 95.4 93.8
56 2059 1.6 1.6 101.3 5.9 95.4 93.8
57 2060 1.6 1.6 101.3 5.9 95.4 93.8
58 2061 1.6 1.6 101.3 5.9 95.4 93.8
59 2062 1.6 1.6 101.3 5.9 95.4 93.8
60 2063 1.6 1.6 101.3 5.9 95.4 93.8
61 2064 1.6 1.6 101.3 5.9 95.4 93.8
62 2065 1.6 1.6 101.3 5.9 95.4 93.8
63 2066 1.6 1.6 101.3 5.9 95.4 93.8
64 2067 1.6 1.6 101.3 5.9 95.4 93.8
65 2068 1.6 1.6 101.3 5.9 95.4 93.8
66 2069 1.6 1.6 101.3 5.9 95.4 93.8

B/C: 1.28 NPV: 56.7 Rp. Billion EIRR: 14.7%

FUTURE SOCIO-ECONOMIC CONDITIONS
Table 4.5.6  COSTS AND BENEFITS STREAM UNDER
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Impact Activities/Program Stages* Conceivable Impacts Impact **
Magnitude

1.River Improvement Schemes
P No-significant impacts -

Air pollution form construction machinery and transportation vehicles (-1)
Turbid water flow from construction site to lower reach (-1)
Noise form construction machinery and transportation vehicles (-0)
Mitigation of river bank erosion (+2)
Habitat disturbance of aquatic fauna (-1)
Decrease of flood frequency and lessen wetness along river (-1)
Landscape change of Alo and Pohu river ±

P No-significant impacts -
Air pollution form construction machinery and transportation vehicles (-2)
Turbid water flow from construction site to lower reach (-1)
Noise form construction machinery and transportation vehicles (-2)
Mitigation of river bank erosion (+1)
Habitat disturbance of aquatic fauna (-1)
Landscape change of Biyonga river ±

P No-significant impacts -
Air pollution form construction machinery and transportation vehicles (-2)
Turbid water flow from construction site to lower reach (-1)
Noise form construction machinery and transportation vehicles (-2)
Mitigation of river bank erosion (+1)
Habitat disturbance of aquatic fauna (-1)
Landscape change of Bolango river ±

P No-significant impacts -
Air pollution form construction machinery and transportation vehicles (-1)
Turbid water flow from construction site to lower reach (-1)
Noise form construction machinery and transportation vehicles (-1)
Mitigation of river bank erosion (+1)
Habitat disturbance of aquatic fauna (-1)
Landscape change of Bone river ±

P No-significant impacts -
Air pollution form construction machinery and transportation vehicles (-2)
Turbid water flow from construction site to lower reach (-1)
Noise form construction machinery and transportation vehicles (-2)
Mitigation of river bank erosion (+1)
Landscape change of  Tamalate river ±

P No-significant impacts -
Air pollution form construction machinery and transportation vehicles (-1)
Turbid water flow from construction site to lower reach (-1)
Noise form construction machinery and transportation vehicles (-1)
Mitigation of river bank erosion (+1)
Habitat disturbance of aquatic flora and fauna (-1)
Landscape change of Tapodu river ±

2. Floodway Scheme
P No-significant impacts -

Air pollution form construction machinery and transportation vehicles (-1)
Turbid water flow from construction site (-1)
Noise form construction machinery and transportation vehicles (-1)
Dumping/Usage of excavated soil (-0)
Topographic modification and change of ground stability (-1)
Lowering of groundwater level (-1)
Acceleration of sedimentation in Bone river at the mouth of floodway (-1)
Change of runoff discharge of Tamalate river in downstream (+1)
Water pollution in Bone River (-1)
Creation of new landscape ±

C

O/M

C

O/M

C

O/M

Table 4.5.7  CONCEIVABLE IMPACTS

(1) Alo and Pohu river
      improvement

(2) Biyonga river
     improvement

(3) Bolango river
      improvement

ON NATURAL ENVIRONMENT (1/2)

C

O/M

(4) Bone river
      improvement

(5) Tamalate river
      improvement

(6) Tapodu river
      improvement

Tamalate floodway

C

O/M

C

O/M

C

O/M
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Impact Activities/Program Stages* Conceivable Impacts Impact **
Magnitude

3. Lake Limboto management schemes 
P No-significant impacts -

Air pollution form construction machinery and transportation vehicles (-1)
Turbid water flow from construction site to lower reach (-1)
Noise form construction machinery and transportation vehicles (-1)
Raising of groundwater level around Lake Limboto (-0)
Change of water regime of Lake Limboto (+2)
Water Quality improvement in dry seasons (+1)
Disconnection of longitudinal connectivity (-2)
Restraint of growth of aquatic grasses (+1)
Stability of habitat environment for aquatic ecology (+2)

P No-significant impacts -
Air pollution form construction machinery and transportation vehicles (-1)
Turbid water occurrence near construction site (-1)
Noise form construction machinery and transportation vehicles (-1)
Change of water regime (draw-down zone) of Lake Limboto (+1)
Disconnection of lateral connectivity with surrounding areas (-1)
Landscape change of Lake Limboto (-1)

P No-significant impacts -
Air pollution form construction machinery and transportation vehicles (-1)
Turbid water occurrence near construction site (-1)
Noise form construction machinery and transportation vehicles (-0)
Reduction of sedimentation in the center of Lake Limboto (+2)
Disconnection of lateral connectivity by sedimentation deposit (-1)
Landscape change of Lake Limboto (-0)

4. Watershed Management Schemes
Stability of upland slope areas (+2)
Reduction of soil erosion (+1)
Contribution to reduction of sedimentation (+2)
Landscape improvement (+1)
Prevention of reduction of water retention capacity (+2)
Mitigation of exhaustion of groundwater (+1)
Creation and conservation of flora (+1)
Creation and conservation of habitat (+1)
Prevention of soil erosion (+2)
Landscape improvement (+1)
Contribution to project promotion for watershed management (+1)
Awareness building of local people and stake holders (+1)

5. Flood Plain Management Schemes
(1) Community mobilization - -

Contribution to reduction of soil erosion (+1)
Contribution to creation to habitat (+1)
Contribution to reduction of soil erosion (+1)
Contribution to creation to habitat (+1)

* P: Pre-construction stage,  C: Construction stage,  O/M: Operation and Maintenance stage
** (+2) Major positive impact,  (+1) Minor positive impact,   (-1) Minor negative impact,  (-2) Major negative impact),  
      (±0) Negligible impact,  ± Whether positive or negative depends on design of structures

(2) Land coping measures

(3) Community-based
     sustainable measures

(2) Afforestation and
      land use control

(3) Publicity activities

C

O/M

Table 4.5.7  CONCEIVABLE IMPACTS
ON NATURAL ENVIRONMENT (2/2)

(1) Tapodu gate
     (Hydraulic control gate)

(2) Ring dike

(2) Sediment trap

(1) Erosion control facilities

C

O/M

C

O/M
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Table 4.5.8  IMPACT MATRIX ON NATURAL ENVIRONMENT  
 

Project 
Impact Activities/ 
Programs 
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1) Alo and Pohu 
river improvement  (+1)   (-1) ± (-1) (-1)  (-0)  

2) Biyonga river 
improvement  (+1)   (-1) ± (-1) (-1)  (-2)  

3) Bolango river 
improvement  (+1)   (-1) ± (-1) (-1)  (-2)  

4) Bone river 
improvement  (+1)   (-1) ± (-1) (-1)  (-1)  

5) Tamalate river 
improvement  (+1)   (±0) ± (-1) (-1)  (-2)  

River 
Improvement 
Schemes 

6) Tapodu river 
improvement  (+1)   (-1) ± (-1) (-1)  (-1)  

Floodway 
Scheme 

Tamalate 
floodway (-1)  (-1) (+1) ± ± (-1) (-1) (-0) (-1) (-1)

1) Tapodu gate   (-0) (+2) (+2) (-1) (-1)  (-1)  

2) Ring dike (-1)   (+1) (-1) ± (-1) (-1)  (-1)  
Lake 
Limboto 
Management 
Schemes 

3) Sediment trap (+2)    (-1) (-0) (-1) (-1)  (-0)  

1) Erosion control 
facilities (+2) (+2)   (+1)      

2) Afforestation 
and land use 
control 

(+1) (+2) (+1) (+2) (+1) (+1)      
Watershed 
Management 
Schemes 

3) Publicity 
activities  (+1)  (+1)      

1) Community 
mobilization          

2) Local coping 
measures  (+1)   (+1)      Flood Plain 

Management 
Schemes 3) 

Community-based 
sustainable 
measures  

 (+1)   (+1)      

Note: (+2): Major positive impact,  (+1): Minor positive impact,  (-2): Major negative impact,   
 (-1): Minor negative impact,  (±0): Negligible impact,  ±: Whether positive or negative depends on 

design of structures. 

4-73



Impact
Activities/Programs

Stage
* Conceivable Impacts (on the community and population there) Impact **

Magnitude
1. River Improvement Schemes
(1)  Alo and Pohu river P Land acquisition for the construction work and resettlement of the (-1)

 improvement Disturbance to ongoing economic activities (fishing, agriculture, etc.) (-2)
Opposition of local population/Conflict between population and (-2)

C Temporary job creation at the local level (+1)
Disturbance to ongoing economic activities (fishing, agriculture, etc.) (-2)
Interference with movement of boats and other transportation means (-1)
Influx of people as construction workers ±

O/M Reduction of flood risks (+2)
Community split by constructed dike (-1)
Difficult access to public services (school, health post, etc.) ±
Degradation of living environment by dumping domestic waste (-1)
Increase of stability of riverbank communities (+2)
Difficult access to open water (-1)
Additional population growth as a consequence of influx of workers ±

(2)  Biyonga river P Land acquisition for the construction work and resettlement of the (-1)
 improvement Disturbance to ongoing economic activities (fishing, agriculture, etc.) (-2)

Opposition of local population/Conflict between population and (-2)
C Temporary job creation at the local level (+1)

Disturbance to ongoing economic activities (fishing, agriculture, etc.) (-2)
Interference with movement of boats and other transportation means (-1)
Influx of people as construction workers ±

O/M Reduction of flood risks (+2)
Community split by constructed dike (-1)
Difficult access to public services (school, health post, etc.) ±
Degradation of living environment by dumping domestic waste (-1)
Increase of stability of riverbank communities (+2)
Difficult access to open water (-1)
Additional population growth as a consequence of influx of workers ±

(3)  Bolango river P Land acquisition for the construction work and resettlement of the (-1)
 improvement Disturbance to ongoing economic activities (fishing, agriculture, etc.) (-2)

Opposition of local population/Conflict between population and (-2)
C Temporary job creation at the local level (+1)

Disturbance to ongoing economic activities (fishing, agriculture, etc.) (-2)
Interference with movement of boats and other transportation means (-1)
Influx of people as construction workers ±

O/M Reduction of flood risks (+2)
Community split by constructed dike (-1)
Difficult access to public services (school, health post, etc.) ±
Degradation of living environment by dumping domestic waste (-1)
Increase of stability of riverbank communities (+2)
Difficult access to open water (-1)
Additional population growth as a consequence of influx of workers ±

(4)  Bone river P Land acquisition for the construction work and resettlement of the (-1)
 improvement Disturbance to ongoing economic activities (fishing, agriculture, etc.) (-2)

Opposition of local population/Conflict between population and (-2)
C Temporary job creation at the local level (+1)

Disturbance to ongoing economic activities (fishing, agriculture, etc.) (-2)
Interference with movement of boats and other transportation means (-1)
Influx of people as construction workers ±

O/M Reduction of flood risks (+2)
Community split by constructed dike (-1)
Difficult access to public services (school, health post, etc.) ±
Degradation of living environment by dumping domestic waste (-1)
Increase of stability of riverbank communities (+2)
Difficult access to open water (-1)
Additional population growth as a consequence of influx of workers ±

(5)  Tamalate river P Land acquisition for the construction work and resettlement of the (-1)
 improvement Disturbance to ongoing economic activities (fishing, agriculture, etc.) (-2)

Opposition of local population/Conflict between population and (-2)

Table 4.5.9  CONCEIVABLE IMPACTS ON SOCIAL ENVIRONMENT (1/3)
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Impact
Activities/Programs

Stage
* Conceivable Impacts (on the community and population there) Impact **

Magnitude
(5)  Tamalate river C Temporary job creation at the local level (+1)

 improvement  (cont.) Disturbance to ongoing economic activities (fishing, agriculture, etc.) (-2)
Interference with movement of boats and other transportation means (-1)
Influx of people as construction workers ±

O/M Reduction of flood risks (+2)
Community split by constructed dike (-1)
Difficult access to public services (school, health post, etc.) ±
Degradation of living environment by dumping domestic waste (-1)
Increase of stability of riverbank communities (+2)
Difficult access to open water (-1)
Additional population growth as a consequence of influx of workers ±

(6)  Tapodu river P Relocation of cultural and public service facilities (-2)
 improvement Land acquisition for the construction work and resettlement of the (-2)

Disturbance to ongoing economic activities (fishing, agriculture, etc.) (-2)
Opposition of local population/Conflict between population and (-2)

C Temporary job creation at the local level (+1)
Disturbance to ongoing economic activities (fishing, agriculture, etc.) (-2)
Interference with movement of boats and other transportation means (-1)
Influx of people as construction workers ±

O/M Reduction of flood risks (+2)
Community split by constructed dike (-1)
Difficult access to public services (school, health post, etc.) ±
Degradation of living environment by dumping domestic waste (-1)
Increase of stability of riverbank communities (+2)
Difficult access to open water (-1)
Additional population growth as a consequence of influx of workers ±

2. Floodway Schemes
(1)  Tamalate floodway P minimal conflict with existing farming (±0)

Relocation of cultural and public service facilities (-2)
Land acquisition for the construction work and resettlement of the (-2)
Disturbance to ongoing economic activities (fishing, agriculture, etc.) (-2)
Opposition of local population / Conflict between local population & (-2)

C Temporary job creation at the local level (+1)
Disturbance to ongoing economic activities (fishing, agriculture, etc.) (-2)
Interference with movement of boats and other river transportation means (-1)
Influx of people as construction workers ±

O/M Reduction of flood risks (+2)
Community split by constructed facilities (-1)
Difficult access to public services (school, health post, etc.) ±
Degradation of living environment by dumping domestic waste (-1)
Increase of stability of riverbank communities (+2)
Additional population growth as a consequence of influx of workers ±
Decrease health problem having been caused by flood (+1)
Degradation of living environment along Tamalate down-stream with (-1)
Supply of water for livestock, gardening, and local production increase (+1)

3. Lake Limboto Management Schemes
(1)  Hydraulic control gate P Land acquisition for the construction work and resettlement of the (-2)

Disturbance to ongoing economic activities (fishing, agriculture, etc.) (-2)
C Temporary job creation at the local level (+1)

Disturbance to ongoing economic activities (fishing, agriculture, etc.) (-2)
Interference with movement of boats and other transportation means (-1)
Influx of people as construction workers ±

O/M Possible degradation of well water by retaining lake water ±
Reduction of flood risks (+2)

(2)  Ring dike P Land acquisition for the construction work and resettlement of the (-1)
C Disturbance to ongoing economic activities (fishing, agriculture, etc.) (-2)

O/M Easy move of population along the dike road ±
Creation of new transportation network using dike road (+1)
Physical community split by dike (-1)
Reduction of flood risks (+2)

Table 4.5.9  CONCEIVABLE IMPACTS ON SOCIAL ENVIRONMENT (2/3)
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Impact
Activities/Programs

Stage
* Conceivable Impacts (on the community and population there) Impact **

Magnitude
(3)  Sediment trap P Land occupation for construction material (±0)

C Disturbance to ongoing economic activities (fishing, agriculture, etc.) (-1)
O/M Reduction of flood risks (+2)

Possible new settlement on accreted land ±
4. Watershed Management Schemes
(1)  Erosion control Temporary job creation (+1)

Disturbance to ongoing economic activities (agriculture, plantation, etc.) (-2)
Reduction of flood risks and landslides (+2)

(2)  Afforestation and Opposition of local population, including illegal loggers (-1)
land use control Enhancement of collaboration with Forestry Office and others (+1)

Reduction of flood risks and landslides (+2)
Improvement of agricultural practices and increase of agricultural (+2)
Harassment by corrupted local government officials (-2)

(3)  Publicity activities Better understanding on forestry functions (+2)
Better collaboration among agencies (+2)
Reduction of flood risks (+2)

5. Flood Plain Management Schemes
(1)  Community Strengthening of community organizations (+1)

Mitigation of flood damage at the community level (+1)
(2)  Local coping measures Mitigation of flood damage at the community level (+1)

Enhancement of local preparedness vis-a-vis flood disaster (+2)
Decrease health problem having been caused by flood (+1)
Improvement of agricultural practices and increase of agricultural (+2)

(3)  Community-based Opposition of local population/Conflict between population and (-2)
sustainable measures Mitigation of flood damage (+1)

Enhancement of organizational capacity of community (+2)
Enhancement of the preparedness of community vis-a-vis flood (+2)

* P: Pre-construction stage,  C: Construction stage,  O/M: Operation and Maintenance stage
** (+2) Major positive impact,  (+1) Minor positive impact,   (-1) Minor negative impact,  (-2) Major negative impact),  
      (±0) Negligible impact,  ± Whether positive or negative depends on design of structures

Table 4.5.9  CONCEIVABLE IMPACTS ON SOCIAL ENVIRONMENT (3/3)
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Table 4.5.10  IMPACT MATRIX ON SOCIAL ENVIRONMENT 
 

Project 
Impact Activities/ 
Programs 
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1) Alo and Pohu river 
improvement (-1) (±0) ± (-1) ± ±  (-1)   (+2)

2) Biyonga river 
improvement (-2) (±0) ± (-1) ± ±  (-1)   (+2)

3) Bolango river 
improvement (-2) (±0) ± (-1) ± ±  (-1)   (+2)

4) Bone river 
improvement (-2) (±0) ± (-1) ± ±  (-1)   (+2)

5) Tamalate river 
improvement (-2) (±0) ± (-1) ± ±  (-1) (-1) (-1) (+2)

River 
Improvement 
Schemes 

6) Tapodu river 
improvement (-2) (±0) ± (-2) (-1) ±  (-1)   (+2)

Floodway 
Scheme 1) Tamalate floodway (-2) (±0) ± (-1) ± ±   (-1) (-1) (+2)

1) Tapodu gate (-2) (±0) ± (-1) ± ±  (-1)   (+2)

2) Ring dike (-2) (±0) ± (-1) ± ±  (-1)   (+2)

Lake 
Limboto 
Management 
Schemes 3) Sedimentation 

deposit (-1) (±0) ± ± ± ±  (-1) (-1) (-1) (+2)

1) Erosion Control 
Facilities (±0) (±0) ± (±0)       (+2)

2) Afforestation and 
land use control (-1)  ± (-1)       (+2)

Watershed 
Management 
Schemes 

3) Publicity Activities   ±        (+2)

1) Community 
mobilization      (+2)     (+1)

2) Local coping 
measures  (+1) (+1)   (+2)     (+2)

Flood Plain 
Management 
Schemes 

3) Community-based 
sustainable measures  (+1) (+1)  (+1) (+2)     (+2)

 
Note: (+2): Major positive impact,  (+1): Minor positive impact,  (-2): Major negative impact,   

 (-1): Minor negative impact,  (±0): Negligible impact,  ±: Whether positive or negative depends on 
design of structures. 
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BOLANGO-BONE RIVER SYSTEM

BNl Lower Bone River Improvement: This channel functions as the
outlet of the whole LBB basin.

Frequent flooding in
Gorontalo City 1 City center of Gorontalo 1

Sedimentation at river
mouth. River bank
relatively high

1 Port area and residents of
Gorontalo City 1 No condition 1 5

BNm Middle Bone River Improvement: The channel has relatively high
capacity. Flooding and sediment problems are not currently serious. 0 Suburbs 0 Relatively high channel

capacity 0 Settlements and
farmlands along the river 1 No condition 1 2

TMl

Lower Tamalate River Improvement: Construction of Tamalate
floodway will enhance the safety level of lower Tamalate markedly
high. The lower Tamalate should be improved as a trunk drainage
channel.

Safety to be enhanced by
work TF 0 City center of Gorontalo 1 Flood wall installed

already 0 Offices and residents of
Gorontalo City 1 After the work TF 0 2

TF
Tamalate Floodway: The new floodway diverts flood water to the
Bone river so as to protect Gorontalo City from flood inundation of the
Tamalate. The function is definite.

Frequent flooding in
Gorontalo City 1 City center of Gorontalo 1

Flood runoff from
mountain basin enters
directly to city center

1 Offices and residents of
Gorontalo City 1 No condition 1 5

BLl

Lower Bolango River Improvement: This is an only channel to drain
flood water of the middle Bolango River and Lake Limboto as well.
Existing channel capacity is low. The river improvement will mitigate
the flood inundation in the urban areas of Gorontalo.

Long lasting and frequent
flooding in Gorontalo
City

1 City center of Gorontalo 1 No continuous dike
except upper portion 1 Offices and residents of

Gorontalo City 1 No condition 1 5

BLm
Middle Bolango River Improvement: Improvement of this river
should follow the improvement of the lower Bolango River. Existing
channel capacity is relatively high provided by dikes.

0 Suburbs 0
Earth dike and bank
protection installed
already

0 Settlements along the
river 1 After the work BLl 0 1

LAKE LIMBOTO SYSTEM

BY Biyonga River Improvement: The river has relatively high channel
capacity provided with natural retardation areas in the upstream basin.

Flooding in Limboto
town 1 Town center of Limboto 1 Relatively high channel

capacity 0 Residents of Limboto
town and farmlands 1 No condition 1 4

ML Meluopo River Improvement: The beneficiary areas of this
improvement are mainly farmlands. 0 farmlands 0 No major facilities 1 farmlands 0 No condition 1 2

MR Maris River Improvement: The beneficiary areas of this
improvement are mainly farmlands. 0 farmlands 0 No major facilities 1 farmlands 0 No condition 1 2

AP Alo-Pohu River Improvement: The beneficiary areas of this
improvement are mainly farmlands.

Long lasting and frequent
flooding in farmland 1 farmlands 0 Channel excavated with

low dikes 0 farmlands 0 No condition 1 2

RT Rintenga River Improvement: The beneficiary areas of this
improvement are mainly farmlands. 0 farmlands 0 No major facilities 1 farmlands 0 No condition 1 2

TP Tapodu River Improvement with Tapodu Gate: The river and gate
play crucial roles for the drainage and management of lake water level.

Long lasting and frequent
flooding in Gorontalo city 1 Lower Bolango R. and

City of Gorontalo 1 No major facilities 1 Settlement and farmlands 1 No condition 1 5

LD Lake Dike: The beneficiary areas of the dike works are mainly
farmlands in buffer zone of the lake.

Long lasting flooding
mainly in farmland 0 farmlands 0 No major facilities 1 Lake side farmland and

settlements 1 No condition 1 3

ST Sediment Trap Works in Lake Limboto Research/test works 1 Flood control Lake 1 Severe sedimentation 1
Whole area of lower
Bolango R. incl.
Gorontalo city

1 No condition 1 5

(Notes) Mark "1" for higher priority and "0" for not so high priority

Table 4.6.1  SELECTION OF PRIORITY PROJECTS

①
Urgency of implementation

(Damage)

②
Importance of protected area

(Properties)

③
Site in critical condition

(Facilities)

④
Favorable social impact

(Benefishery)

⑤
Engineering sequence

(Work order)

Overall
evaluation

Work
code Description of Sub-Project

Parameters for evaluation

4-81


	CHAPTER 4 STUDY ON FLOOD MITIGATION MASTER PLAN
	Table

