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Preparatory Work
Work in First Work in Indonesia (Phase-I: Formulation of Master Plan) Second Work in Indonesia (Phase-II: Feasibility Study) "
Japan
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Explanation and
Discussion of Report

Public Consultation

B1 Explanation and Discussion
of Inception Report

B2 Assistance to 1st
Public Consultation
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B3 Collection and Review of Data
= Natural Condition

= Social Condition

= Environmental Condition

= Existing Facility

= Organization and Law

— > B4 Field Reconnaissance —

* Natural and Social Environment of River and
Lake

= Existing Condition of Hydrological Gauges

= Existing Condition of Facilities for Flood
Control, Water Utilization and Drainage

= Existing Condition of Facilities for Irrigation

= Existing Condition of Facilities for
Conservation of Water Quality

+ Existing Condition of River and Lake —p>|

= Geographical and Geological Feature

* Land Use and Development

= Existing Condition of Flood Prone Area and

* Intended Place for Structures
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B5 Installation of Hydrological Gauges and
Discharge Measurements
B5.1 Installation of Gauges

w3 YoM

B5.2 Discharge Measurements

B6 Field Survey

B6.1 River Survey

B6.2 Topographic Survey of Lake Limboto and
Surrounding Areas

B6.3 Topographic Survey of Flood Prone Areas
of Gorontalo City

B6.4 Investigation of Land Use and Sediment
Yield

B6.5 Investigation of Water Quality

B6.6 Investigation of Riverbed Materials

B6.7 Geological Investigation

B7 Study on Land Use and Sediment Yield |

B8 Investigation of Flood Damages and
Residents -

B9 Preparatory Environmental Study

@ Initial Environmental Examination (IEE)

@ Preparation of Environmental Impact
Assessment (EIA)
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B10 Review of Water Management Master Plan |
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B11 Hydrological and Hydraulic Studies

B11.1 Hydrological Studies

B11.2 Flood Flow and Damage Analyses

_>B1 1.3 Hydraulic Evaluation of Existing and
Proposed Facilities

B11.4 Determination of Safety Level of
Facilities

B13 Discussion of
Progress Report

B15 Formulation of Flood Mitigation Master
Plan

B15.1 Facility Plan

B15.2 Recommendation on Non-structural
Measures

B15.3 Recommendation on Land Use

B15.4 Recommendation on Organization and
Institution

B15.5 Plans for Operation, Management and
Capacity Building

B16 Preliminary Cost Estimate and
Formulation of Stage Construction Plan

B17 Evaluation of Flood Mitigation Master
Plan

|BIS Selection of Priority Project(s)

B19 Discussion of
Interim Report

B20 Assistance to 2nd
Public Consultation

C1 Supplementary Data Collection and
Field Reconnaissance

C2 Supplementary Field Survey

C2.1 River Survey

C2.2 Topographic Survey

C2.3 Geological and Soil Mechanics
Investigation

C12 Explanation and Discussion
of Draft Final Report

C13 Assistance to 3rd
Public Consultation

_ » |C3 Preliminary Facility Design |

C5 Assistance in Investigation for
Environmental Impact Assessment
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C6 Construction Plan

C7 Operation, Management and Capacity
Building

|C8 Estimation of Project Cost |

C9 Preparation of Implementation
Program

C10 Project Evaluation

C10.1 Economic Evaluation

C10.2 Financial Evaluation

C10.3 Technical Evaluation

C10.4 Social and Environmental
Evaluation

»04 Technical Guidance for Urgent Small
Scale Project(s)
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LEGEND :
IC/R
P/R
IT/R
DF/R
F/R

: Inception Report
: Progress Report
: Interim Report

: Draft Final Report
: Final Report
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Source: JOG Map - US Army, 1967
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STATION : JALALUDDIN AIRPORT
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Jan. Feb. Mar. Apr.

May Jun. Jul.

Month Temperature Humidity Rainfall
(T:°C) (RH:%) (Rm:mm/mon)
Jan. 26.5 81.8 100.1
Feb. 26.4 82.0 82.8
Mar. 26.7 81.5 101.5
Apr. 27.0 81.7 114.9
May 27.1 83.6 164.7
Jun. 26.4 83.1 118.0
Jul. 26.3 80.9 98.4
Aug. 26.6 76.2 52.0
Sep. 26.7 75.4 52.8
Oct. 27.0 78.2 103.1
Nov. 26.9 81.9 138.2
Dec. 26.5 82.3 113.9
Ave/Total 26.7 80.7 1240.4
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Bone River: Lombongo/Alale Weir (1,060 km?)

2 500
E s}
g, 40.0 =0 =0
s O~
2 00 ~0— ol
o] ——
§ 200
g
Z 100
g
= 0.0
1 2 3 4 5 6 7 8 9 10 11 12
=—O=— Average 354 29.6 32.1 40.7 44.1 39.8 323 283 259 252 342 31.3
Year Monthly Discharge (m3/s) Annual
Jan __ Feb Mar Apr Ma Jun Jul Aug Sep Oct Nov Dec m’/s mm/yr
1985 - - 283 29.6 385 34.6 33.1 428 402 42.1 62.4 439 E -
1986 476 432 429 46.9 453 419 38.6 31.1 26.6 31.0 383 333 38.9 1157
1987 272 272 245 28.6 34.8 24.1 17.0 17.1 15.0 17.5 204 19.8 228 677
1988 342 351 445 389 65.4 50.7 523 57.5 497 - - - - -
1989 - - 38.0 73.6 25.6 28.0 52.9 414 573 425 44.6 27.4 - -
1990 53.7 313 30.4 49.0 39.5 32.7 16.5 24.1 185 32,6 383 26.4 328 974
1991 479 173 19.9 46.4 26.5 353 226 20.5 147 14.2 18.4 32.9 26.4 785
1992 234 174 14.5 142 515 39.6 26.8 15.6 11.1 19.5 25.0 36.2 24.6 731
1993 26.1 254 33.1 35.7 65.9 53.0 255 13.5 113 12,5 19.6 19.4 28.4 846
1994 230 39.9 47.1 442 48.0 57.9 37.8 19.2 15.1 15.2 40.6 37.6 35.5 1055
Average | 354 296 2.1 407 441 39.8 23 283 25.9 252 342 313 332 989
m¥/s/km? [ 0033 0.028 0030 0038 0042 0038 0030 0027 0024 0024 0032  0.030 0.031 m*/s/km’
mm/mon 89 67 81 100 111 97 82 71 63 64 84 79 989 mm/yr
| Cv=__ 057 %
Bolango River: Boidu Tapa/Lomaya Weir (388 km?)
200
E o—0
% 15.0
£ /O/O/ \O\O\
3 100 O————0— L O
= v —~——0— e
g
g
Z 50
g
b=
0.0
1 2 3 4 5 6 7 8 9 10 11 12
=—O=— Average 11.2 10.4 123 13.7 16.2 16.5 12.7 10.8 8.6 8.3 10.7 8.7
Month Annual
Year 3
Jan __ Feb Mar Apr Ma Jun Jul Aug Sep Oct Nov Dec m’/s mm/yr
1985 - 92 8.4 54 243 19.4 6.8 52 6.6 8.5 19.6 113 - -
1986 94 92 17.3 152 228 12.7 7.8 52 57 6.5 113 4.0 10.6 862
1987 109 63 7.1 72 75 5.7 3.0 22 23 43 7.2 4.1 5.7 460
1988 45 110 10.2 16.4 213 10.5 8.5 17.0 15.8 13.9 14.4 103 12.8 1043
1989 19.1 116 155 159 10.8 13.8 159 102 142 152 13.4 8.7 13.7 1113
1990 136 107 12.4 238 159 10.6 8.6 6.9 13.0 9.9 10.9 48 118 956
1991 132 75 62 12.8 162 152 6.5 4.1 2.0 1.9 3.1 72 8.0 649
1992 38 45 2.6 43 10.7 14.8 5.0 4.0 2.1 5.4 7.4 142 6.6 534
1993 96 52 45 5.2 159 215 10.7 42 3.4 4.0 8.7 55 8.2 666
1994 83 141 26.0 14.7 18.1 255 118 4.7 26 29 7.1 75 119 971
1995 170 14.0 13.1 13.1 17.8 26.4 33.9 477 202 14.6 15.0 11.7 204 1656
1996 113 203 257 12.8 7.0 29.4 39.4 25.4 21.1 18.7 153 15.4 202 1639
1997 137 118 11.6 30.7 22.4 9.4 7.1 34 23 23 63 7.7 10.7 870
Average | 112 10.4 123 13.7 16.2 16.5 12.7 10.8 8.6 83 10.7 8.7 1.7 949
m'/skm? [ 0.029 0.027 0032 0035 0042 0043 0033 0028 0022 0021 0028  0.022 0.030 m*/s/km’
mm/mon 7765 85 91 112 110 88 74 57 57 72 60 950 mm/yr
I Cv=__ 070 %
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