



























































































































































































	ANNEX 1 GEOLOGY AND SOIL MECHANICS
	Figures
	Figure A.1.16 Location of Borrow Area at Upstream Side
	Figure A.1.17 Shaft Geological Profile at Borrow Area
	Figure A.1.18 Location of Quarry Site of Purchase Material
	Figure A.1.19 Result of Compaction Test (Highly Weathered Mudstone)
	Figure A.1.20 Grain Size Curve of Rock Materials for Mechanical Test
	Figure A.1.21 Result of Compaction Test


	ANNEX 2 METEOROLOGY, HYDROLOGY AND WATER BALANCE STUDY
	Table of Contents
	1. INTRODUCTION
	2. METEOROLOGY
	2.1 Climate
	2.2 Rainfall
	2.3 Other Meteorological Conditions
	2.3.1 Temperature
	2.3.2 Relative Humidity
	2.3.3 Sunshine Duration
	2.3.4 Wind Velocity
	2.3.5 Evaporation


	3. LONG-TERM RUNOFF OF GILIRANG RIVER
	3.1 River Basin
	3.2 Available Data
	3.3 Half-monthly Discharge

	4. FLOOD ANALYSIS
	4.1 Procedure of Analysis
	4.2 Design Rainfall
	4.2.1 Probable Daily Rainfall
	4.2.2 Design Storm Pattern

	4.3 Unit Hydrograph
	4.3.1 Concentration Time
	4.3.2 Rainfall-runoff Model

	4.4 Probable Flood for Reservoir and Weir Plan
	4.4.1 Probable Flood for Gilirang Dam
	4.4.2 Probable Flood for Gilirang Weir


	5. SEDIMENT ANALYSIS
	6. WATER QUALITY ANALYSIS
	6.1 Water Quality of Gilirang River
	6.2 Variation of Salinity in Gilirang River

	7. WATER BALANCE STUDY FOR ALTERNATIVES
	7.1 Basic Concept for Water Balance Study
	7.2 Basic Component for Water Balance Calculation
	7.2.1 Inflow Component
	7.2.2 Outflow Component
	7.2.3 Efficiency
	7.2.4 Characteristics of Reservoir

	7.3 Procedure of Water Balance Calculation
	7.4 Results of Water Balance Calculation

	8. OVERALL WATER BALANCE IN GILIRANG RIVER
	8.1 Definition
	8.2 Result of Overall Water Balance Study

	Tables
	Table A.2.1   Half-monthly Rainfall at Sakkoli Rainfall Station
	Table A.2.2   Mean Monthly Air Temperature at Sengkang
	Table A.2.3   Mean Monthly Relative Humidity at Sengkang
	Table A.2.4   Mean Monthly Sunshine Duration at Sengkang
	Table A.2.5   Mean Monthly Wind Velocity at Sengkang
	Table A.2.6   Mean Monthly Evaporation at Sengkang
	Table A.2.7   Regression Formula of Monthly Discharge
	Table A.2.8   Half-monthly Average Discharge at Gilirang Gauging Station
	Table A.2.9   Half-monthly Average Discharge at Proposed Dam Site
	Table A.2.10  Half-monthly Average Inflow from Residual Basin between Dam and Weir
	Table A.2.11  Probable Daily Rainfall at Sakkoli
	Table A.2.12  Measurement of Suspended Sediment at Gilirang Gauging Station
	Table A.2.13  Result ofWaterQuality Analysis

	Figures
	Figure A.2.1  Location of Existing Meteoro-hydrological Stations
	Figure A.2.2  Observation Period of Daily Rainfall
	Figure A.2.3  Annual Rainfall Pattern in and around the Project Area
	Figure A.2.4  Mean Monthly AirTemperature at Sengkang
	Figure A.2.5  Mean Monthly Relative Humidity at Sengkang
	Figure A.2.6  Mean Monthly Sunshine Duration at Sengkang
	Figure A.2.7  Mean Monthly Wind Velocity at Sengkang
	Figure A.2.8  Mean Monthly Evaporation at Sengkang .
	Figure A.2.9  Profile of Gilirang River
	Figure A.2.10 Rating Curve at Gilirang Station
	Figure A.2.11 Half-monthly Average Discharge at Proposed Dam Site
	Figure A.2.12 Conversion Ratio from Point Rainfall into Basin Rainfall
	Figure A.2.13 Hourly Rainfall Distribution of Design Storm
	Figure A.2.14 Unit Hydrograph of Gilirang River at Proposed Dam Site
	Figure A.2.15 Unit Hydrograph of Gilirang River at Proposed Weir Site
	Figure A.2.16 Probable Floods at Proposed Dam Site
	Figure A.2.17 Probable Floods at Proposed Dam Site (Before dam construction)
	Figure A.2.18 Storage Effect of Reservoir against Probable Maximum Hood
	Figure A,2.19 Probable Flood Discharge at Proposed Weir Site
	Figure A.2.20 Specific Discharge of Design Flood in South Sulawesi
	Figure A.2.21 Sediment Rating Curve for Gilirang River at Gilirang Gauging Station
	Figure A.2.22 Variation of Salinity in the Gilirang River
	Figure A.2.23 Relation between Normal Water Level and Storage Capacity or Surface Area
	Figure A.2.24 Result of Water Balance Study in the Gilirang Dam (Alt. I)
	Figure A.2.25 Result of Water Balance Study in the Gilirang Dam (Alt. II)
	Figure A.2.26 Result of Water Balance Study in the Gilirang Dam (Alt. III)
	Figure A.2.27 Variation of Discharge at Proposed Weir Site with and without Project Condition (Alt. III)
	Figure A.2.28 Variation of Discharge at River Mouth of Gilirang River with and without Project Condition (Alt. III)


	ANNEX 3 DAM AND WEIR
	Table of Contents
	1. DESIGN OF DAM
	1.1 Basic Consideration to the Design
	1.1.1 Design Standards or Criteria on Dam
	1.1.2 Topography and Geology
	1.1.3 Optimum Scale of Dam
	1.1.4 Construction Materials
	1.1.5 Seismic Coeficient

	1.2 Selection of Dam Axis and Dam Type
	1.2.1 Alternative Plan for Dam Axis and Dam Type
	1.2.2 Result of Comparison

	1.3 Design of Dam
	1.3.1 Dimension of Dam
	1.3.2 Layout of Typical Cross Section
	1.3.3 Stability Analysis of Dam

	1.4 Diversion Tunnel and Coffer Dam
	1.4.1 Design of Diversion Tunnel
	1.4.2 Design Discharge for Coffer Dam

	1.5 Saddle Dam and Cut-off Trench
	1.5.1 General
	1.5.2 Typical Cross Section

	1.6 Foundation Treatment
	1.7 Design of Spillway
	1.7.1 Location of Spillway
	1.7.2 Layout of Spillway

	1.8 Design of Intake Structure
	1.8.1 Selection of Location and Type
	1.8.2 Capacity of Intake Structure
	1.8.3 Layout of Intake Structure


	2. DESIGN OF WEIR
	2.1 Basic Consideration for the Design
	2.2 Selection of Intake System
	2.3 Selection of Weir Site
	2.3.1 Possible Site for Intake Weir
	2.3.2 Selection of Weir Site
	2.3.3 Result of Comparison

	2.4 Design of Weir
	2.4.1 Function
	2.4.2 Design Condition
	2.4.3 Design of Weir


	Table
	Table A.3.1   Elevation of Non-overflow Section



