



















































































































































































































	Cover
	Title Page
	ANNEX I. TOPOGRAPHIC SURVEY
	TABLE OF CONTENTS
	1. INTRODUCTION
	2. PHOTOGRAMMETRIC MAPPING
	2.1 Aerial Photography
	2.2 Ground Control Point Survey
	2.3 Field Classification
	2.4 Aerial Triangulation
	2.5 Restitution
	2.6 Scribing
	2.7 Delivered Final Products
	2.7.1 Aerial photography
	2.7.2 Topographic maps


	TABLES
	I.2.1 Results of Ground Control Point Survey (1/2)
	I.2.1 Results of Ground Control Point Survey (2/2)

	FIGURES
	I.1.1 General Plan of Survey Area
	I.2.1 Locality Plan of Aerial Photograph and Ground Control Point for Salto Pilão (1) Scheme
	I.2.2 Locality Plan of Aerial Photograph and Ground Control Point for Dalbergia Scheme
	I.2.3 Locality Plan of Aerial Photograph and Ground Control Point for Benedito Novo Scheme


	ANNEX II. GEOTECHNICAL INVESTIGATION
	TABLE OF CONTENTS
	1. INTRODUCTION
	2. REGIONAL GEOLOGY
	2.1 Previous Geological Investigation
	2.2 Regional Topography
	2.3 Regional Geology

	3. GEOLOGY FOR SALTO PILÃO (1) SITE
	3.1 Damsite
	3.1.1 Damsite-A
	(1) Geological condition
	(2) Engineering geology

	3.1.2 Damsite-B
	(1) Geological condition
	(2) Engineering geology

	3.1.3 Damsite-C
	(1) Geological condition
	(2) Engineering geology


	3.2 Headrace Tunnel
	3.2.1 Geological condition
	3.2.2 Engineering geology

	3.3 Surge Tank and Penstock Line
	3.3.1 Surge tank
	3.3.2 Penstock line

	3.4 Powerhouse and Tailrace
	3.4.1 Powerhouse
	3.4.2 Tailrace

	3.5 Construction Materials in the Project Area
	3.5.1 Coarse aggregate
	3.5.2 Fine aggregate


	4. GEOLOGY FOR DALBERGIA SITE
	4.1 Damsite
	4.1.1 Damsite-A
	(1) Geological condition
	(2) Engineering geology

	4.1.2 Damsite-B
	(1) Geological condition
	(2) Engineering geology

	4.1.3 Damsite-C
	(1) Geological condition
	(2) Engineering geology


	4.2 Headrace Tunnel
	4.2.1 Geological condition
	4.2.2 Engineering geology

	4.3 Surge Tank and Penstock Line
	4.3.1 Surge tank
	4.3.2 Penstock line

	4.4 Powerhouse and Tailrace
	4.4.1 Powerhouse
	4.4.2 Tailrace

	4.5 Construction Materials in the Project Area
	4.5.1 Coarse aggregate
	4.5.2 Fine aggregate


	5. GEOLOGY FOR BENEDITO NOVO SITE
	5.1 Damsite
	5.1.1 Damsite-A
	(1) Geological condition
	(2) Engineering geology

	5.1.2 Damsite-B
	(1) Geological condition
	(2) Engineering geology

	5.1.3 Damsite-C
	(1) Geological condition
	(2) Engineering geology


	5.2 Headrace Tunnel
	5.2.1 Geological condition
	5.2.2 Engineering geology

	5.3 Surge Tank and Penstock Line
	5.3.1 Surge tank
	5.3.2 Penstock line

	5.4 Powerhouse and Tailrace
	5.4.1 Powerhouse
	5.4.2 Tailrace

	5.5 Construction Materials in the Project Area
	5.5.1 Coarse aggregate
	5.5.2 Fine aggregate


	TABLES
	II.1.1 Work Quantity of Core Boring and Permeability Test
	II.2.1 Geological Stratigraphy in the Itajai River Basin
	II.3.1 Rock Classification for Engineering Geology

	FIGURES
	II.1.1 Geological Plan of Damsite for Salto Pilão (1) Scheme
	II.1.2 Geological Plan and Profile of Waterway for Salto Pilão (1) Scheme
	II.1.3 Geological Plan of Damsite for Dalbergia Scheme
	II.1.4 Geological Plan and Profile of Waterway for Dalbergia Scheme
	II.1.5 Geological Plan of Damsite for Benedito Novo Scheme
	II.1.6 Geological Plan and Profile of Waterway for Benedito Novo Scheme
	II.3.1 Geological Profile of Damsite for Salto Pilão (1) Scheme
	II.3.2 Boring Result for Salto Pilão (1) Scheme
	II.3.3 Permeability Test Result
	II.3.4 Geological Profile of Powerhouse for Salto Pilão (1) Scheme
	II.4.1 Geological Profile of Damsite for Dalbergia Scheme
	II.4.2 Boring Result for Dalbergia Scheme
	II.4.3 Geological Profile of Powerhouse for Dalbergia Scheme
	II.5.1 Geological Profile of Damsite for Benedito Novo Scheme
	II.5.2 Boring Result for Benedito Novo Scheme
	II.5.3 Geological Profile of Powerhouse for Benedito Novo Scheme


	ANNEX III. STUDY ON HYDROPOWER DEVELOPMENT
	TABLE OF CONTENTS
	1. INTRODUCTION
	2. PROCEDURES OF STUDY
	2.1 Study Procedures
	2.2 Concept for Hydropower Development Plan
	2.3 Assumption and Conditions for Study
	2.3.1 Discharge for power generation
	2.3.2 Criteria for study

	2.4 Selection of Dam Axis
	2.5 Optimization Study and Pre-feasibility Grade Design
	2.6 Assessment of Power Output and Energy
	2.7 Construction Plan and Cost Analysis
	2.8 Estimate of Work Quantity and Construction Cost

	3. STUDY ON SALTO PILÃO (1) HYDROPOWER SCHEME
	3.1 Site and Type of Dam
	3.2 Optimization Study and Pre-feasibility Design of Project Components
	3.2.1 River diversion
	3.2.2 Dam




