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1. Sample of syllabi containing areas related to water resources management

2. Sample Publications related to Water  

3. Professional Questionnaire

UNIVERSITY OF PERADENIYA

________________________________________________________

Faculty of Engineering

Post Graduate Courses (Civil Engineering)

CE670 Environmental Fluid Mechanics

Transport and mixing in fluids: Mixing and transport processes, jets, flumes, thermals, effluent discharge, fate & transport of pollutants, contaminant intrusion, ocean outfalls, stratified flow Boundary layers : Atmospheric boundary layer, hydrodynamic and water quality modeling, multi-dimensional and spatially-averaged modeling, field and laboratory measurements, model validation.

CE 671 Applied Hydrology and Groundwater

Hydrology: hydrologic processes, hydrologic statistics, hydrologic design, urban and small watershed hydrology 

Groundwater: aquifers. Well systems, agrowell development and management, groundwater recharge, groundwater contamination and remedation, groundwater management.

CE 672 Environmental Technology and Management

Overview of environmental problems, water & air quality analysis, air pollution, noise control, water pollution assessment, laboratory and field studies.

Environmental regulation and environmental impact assessment case studies.

CE 673 Water and Waste Water Engineering  

Collection systems, unit processes, design of treatment systems, operation and maintenance, low-cost and small scale systems, tertiary treatment, sludge and effluent disposal, industrial wastewater treatment, case studies, field visits.

CE 674 Computer Applications in Water and Environmental Engineering 

Introduction to numerical methods: finite difference, finite volume & finite element methods, numerical schemes, accuracy, iterative techniques.

Environmental modeling systems and software packages: hydrological & flow model, water quality model, air quality model, contaminant transport models, reactor models in wastewater treatment.

CE 675 Water Environmental and Resources Management (WERM)

Resources availability, activities involved, in WERM, harnessing of resources for sustainable development, irrevocability, environmental auditing.

Projection and management of water demand and water quality, modeling of aquatic systems 

System application to WERM: deterministic and stochastic models, optimization techniques, simulation techniques.

Multi-Objective decision making: compromise programming and goal programming

CE 676 Hydraulic Structures

River engineering: River flow, river morphology, physical models, river training , dredging &bank protection, flood plains, environmental aspects in river management, adverse effects human intervention on river flows.

Water retaining structures, water conveyance structures, flow control and safety structures, drainage structures, environmental implications of hydraulic structures.

CE 677 Soil and Water Conservation

Water erosion: Factors affecting water erosion, mechanics of erosion, rills & gullies, soils loss estimation 

Catchment management: Conservation structures, land use pattern terracing, vegetated waterways, wetlands, surface &subsurface drainage.

Water conservation: Water retention in soil, crop management, waste water recycling. Wind erosion   

CE 685 Solid and Hazardous Waste Management

Solid waste: collection & storage, treatment & disposal, recycling, waste minimization, landfill operations, natural and synthetic membranes, leachate control  

Toxic and hazardous waste: Storage, collection, treatment & disposal of clinical wastes, thermal treatment methods, risk analysis, legislation

CE 686 Coastal Engineering and Coastal Zone Management

Coast engineering: Physical features of coasts, applications of linear wave theory, coastal sediment transport, near-shore processes, coastal structures, estuarine hydraulics, use of mathematical models.

Coastal zone Management: user conflicts and sustainable development, integrated management of the coastal zone, case studies.

CE 687 Irrigation and Water Management

Irrigation resources: Natural water sources, waste water re-use

Irrigation water requirement: Cropping pattern. Crop water demand, yield response, crop soil water balance.

Water distribution systems: Distribution methods, control, operation and maintenance. Environmental aspects in irrigation.  

CE Economics of Water Resources Project planning

Economic and financial evaluation: Principles of economic planning, mathematics of finance benefit cost analysis, discounting, risk and uncertainty, multipurpose development and cost allocations.

Public projects and environment: Development objectives, project selection and feasibility studies, environmental evaluation, project monitoring and post project evaluation.

Elements of hydropower planning: Cost of power, firm capacity, fule curves, renewable energy sources.

Faculty of Science

Department of Geology

Second Year


07 Hydrology 1

Hydrological cycle (1hr)

Weather and Hydrology (2 hr) 

Solar and Earth radiation 

General circulation 

Temperature

Humidity 

Wind

Precipitation (2 hr)
Measurement of precipitation 

Interpretation of precipitation data

Variation in precipitation

Stream Flow (2 hr)

Water stage 

Discharge 

Interpretation of stream flow data

Evaporation and Transpiration (2 hr)

Evaporation 

Transpiration

Evapo-transpiration

Stream-flow Hydrograph(4 hr)

Characteristics of the hydrograph

Hydrograph synthesis

Third Year

309S Hydrology 

1. Introduction 

2. Rainfall 

3. Rainfall losses 

4. The hydrograph 

5. Hydrologic routing 

6. Probability and Statistics 

7. Computer Applications in Hydrology

305 Hydrogeology 1 (10 lecture Hrs)


Introduction to hydro-geology

Distribution of water on the planet earth. Hydrologic cycle, subsurface distribution of water.

 (1 hr)


Basic properties

Aquifer classification, definition of hydraulic parameters, hydraulic properties of different materials, darcy’s law, porosity, hydraulic conductivity, transmissivity and storage coefficient. (3 hr.)


Groundwater movement

Regional and local groundwater flow, water level measurements and hydrological, maps.   (1 hr.)


Well hydraulics 

Nature of covering flow. Draw down discharge relationships. Design of tube wells. Introduction to pumping tests. (2 hr)


Aquifer types and groundwater environments 

Alluvial aquifers, carbonate aquifers, coastal aquifers and hard rock aquifers.


Chemical characteristics of ground water

Mineral constituent and chemical parameters in groundwater their origin and impact on quality. Drinking water standards (1hr.)

401S Hydrogeology 11


Groundwater Exploration 

Geologic and hydrogeologic methods, Remote sensing surface geophysical methods, Hydrologic and Geiophysical well logging (3 hr) 


Well Design 

Types of wells and main components of wells. Well screen design, selection of screen material, Gravel pack design, Grain size analysis and types of grain size curves. Cost factors. (3 hr)


Well drilling 

Basic principles, types of well drilling methods, Cable tool percussion drilling, Rotary drilling, Pneumatic percussion drilling (2 hr)


Evaluation of Aquifer Properties

Aquifer tests, analysis and evaluation of test pumping data, confined aquifers, semi-confined aquifers (4 hr)

Pumping Equipment basic principles and different types of pumps and their performance (3 hr)


Water treatment

 Introduction, treatment processes and their effectiveness of improvement of water quality. Aeration, sedimentation, coagulation and flocculation, settling, filtration, disinfecting (2 hr)


Groundwater Development and Management

Introduction to groundwater development, Conjunctive use and groundwater legislation (2 hr)

Faculty of Agriculture 

Department of Agriculture Engineering

                                    

B Sc Second Year 

AE 2201 Watershed Management

Introduction. Processes operating in a watershed. Rainfall depth-duration-frequency analysis. Processes affecting water use. Runoff and stream flow. Introduction to ground water hydrology. Conjunctive use of water resources. Soil and water conservation: erosivity and erodibility. Universal Soil Loss Equation. Measures of control: terraces and bunds, disposal of runoff water, control of gully erosion. Principles of sediment transport. Water quality. GIS, cost/benefit analysis, and integrated approaches for watershed management.  

Third Year

AE 3204 Soil and Water Conservation Engineering

Sources of water. Estimation of water yield. Design of village tanks/farm pond. Sedimentation of village tanks. Trap efficiency. Control of tank siltation. Structures for control of soil erosion and sedimentation. Occurrence of ground water. Estimation of ground water yield. Determination of aquifer parameters. Design of agro-wells. Estimation recharge. Methods of water conservation and improving recharge. Sustainability of surface and ground water resources.

AE 3205 Irrigation System Design and Management

Introduction to farm irrigation systems. Canal based irrigation system layout, water demand and design approach. Design and construction of small canals at farm level. Irrigation structures. Volume balance approach for surface irrigation systems design. Design approach for pressurized irrigation systems. Irrigation pumps and their selection. Applications of Darcy’s law, canal seepage and losses. Irrigation efficiency. Irrigation scheduling. Water distribution methods, continuous, rotational, on-demand etc., Water  measurement for management. Organizational structure for irrigation management. Constraints in irrigation management in Sri Lanka.

AE 3101 Irrigation Principals and Practices

Introduction to surveying, leveling and mapping: principles and methods. Land development, machinery and applications. Soil moisture reservoirs and importance in irrigation, Crop water requirements, radiation balance at soul surface, estimating ET0 determination of Etcrop. Irrigation depths and scheduling. Water application methods, conveyance, irrigation structures, measurements, sub-surface movements. Irrigation efficiencies, Drainage: benefits, water logging, investigation, determination of spacing, design and construction, and salinization.

Faculty of Arts

Department of Geography

Watershed Management 

The purpose of the course is to expose the students to the problem of land degradation in Sri Lanka in the context of humid tropics and to discuss watershed management as a eco-strategy to arrest such trends and maximize water yield and minimize soil erosion. 

Watershed as an Open System: input output analysis

Watershed Management: different definitions

Land Degradation in the humid tropics: nature, extent and causes

Deforestation and its impact on soils and hydrology

History of deforestation in the watershed areas of Sri Lanka 

Engineering approaches to watershed management

Agronomic Approaches

Soil conservation methods in agricultural lands 

SLAT technology

Protection riparian lands

Population increase and landlessness in the catchment areas of Sri Lanka 

Problems of public participation

Economic aspects

Land use Planning Approach Institutional and legislative approaches

Case Studies in the Upper Mahaweli Basin,

Watershed Management Research.

Post Graduate Institute of Agriculture

M Sc Integrated Water Resources Management

Pre Requisites

· Fluid mechanics

· Mathematics

· Applied statistics 

· Introduction to economics theory

Compulsory Subjects

· Hydrology and meteorology

· Water for agriculture 

· Water and industry 

· Water resources econimics1

· Social science research methodology

· Water and society

· Environmental impact assessment

· River basin planning and management

· Resource planning and management

· Directed study

· Seminar

· Project analysis

Elective Courses 

· Water application systems 

· Micro economics theory 1

· Mathematical economics

· Water quality for agriculture and environment

· Water supply 

· Macro economics theory 11

· Managerial resource economics 1 

· Environmental sociology

· Aquatic resource management

· Soil-Plant-Water systems

· Advanced hydrology

· Advanced irrigation water management

· Hydraulics of erosion and sediment transport

· Geographical Information Systems  (GIS) for Natural resources management

· Resource economics 11

· Econometric theory

· Management of  irrigated lands 

· Scientific writing 

· Advanced Geographical Information Systems (GIS) and geo-informatics

· Environmental valuation

· Water resources economics 11

Post Graduate Institute Of Science

MSc in Environmental Science

Code
Course
Lecture hrs.
Practical / Field

Work hrs.
No. of

Credits

Semester 1

Preliminary Courses

EN 401
Introductory Biology
20
20
2

EN 402
Bio-Statistics and Computer Use
20
20
2

Compulsory courses

EN 501
Planet Earth and Geological Environment
20
20
2

EN 502
Atmosphere and Climate
25
10
2

EN 503
Ecosystem Structure and foundation
20
20
2

EN 504
Population Ecology and Human Population Dynamics and Control
15

1

EN 505
Human impact on Environment and Toxicology
35
20
3

EN 506
Human Impact on Biota-Need for Management and Conversation
20
20
2

EN 507
Energy Resources, Use, Concepts, and Alternatives 
15

1

EN 508
Air Pollution and Noise Pollution
25
10
2

Semester 11

EN 516
Water resources and Water Pollution 
20
20
2

EN 517
Terrestrial Pollution, Toxicology, Management of Solid and Hazardous Waste
25
10
2

EN 518
Environmental Monitoring and Sampling Techniques
15
30
2

EN 519
Environmental Management and Sustainable Development
20
20
2

EN 520
Environment, Government and Economics
15

1

Optional Courses

EN 521
Industrial Waste Management
20
20
2

EN 522
Food Resource Enhancement
20
20
2

EN 523
Environment Conservation
20
20
2

EN 524
Wetlands and Their Exploitation
20
20
2

Seminar and Research Project

EN 597
Seminar


1

EN 599
Research Project
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MSc in Engineering Geology and Hydrology

Code
Course
Lecture hrs.
Practical / Field

Work hrs.
No. of

Credits

Semester 1

ES 531
Basic Geology
30

2

ES 532
Basic Mechanics
30

2

ES 533
Fundamentals of Hydrology
30

2

ES 534
Fundamentals of Engineering Geology
30

2

ES 535
Site Investigation
30

2

ES 536
Rock Mechanics
30

1

ES 537
Soil Mechanics
30

3

ES 538
Photogeology & Remote Sensing 
30

2

Semester 11

ES 545
Applications of Engineering Geology
30

2

ES 547
Applied Hydrology
30

3

ES 548
Hydrogeochemistry and Water Quality
30

3

ES 549
Computer 

Software 

Applications
30

2

ES 550
Applied Geophysics
30

3

ES 551
Tunneling and Underground Excavations
30

2

ES 552
Landslides and Stability of Slopes
30

2

ES 553
Environmental Geology
30

2

ES 554
Bore Hole Techniques
30

2

EN 555
Project Procedures
30

2

ES 556
Water Resources Management
30

2

ES 557
Field Monitoring and Instrumentation
30

2

ES 558
Statistics
30

2

ES 559
Groundwater modeling 
30

2

ES 599
Research Project
30

3

EN 599
Research Project
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UNIVERSITY OF MORATUWA 

 Dept of Civil Engineering, Dept of Town and Country planning 

B Sc. Engineering [4 years Course]

Course Unit Name
CE 102 – FLUID MECHANICS 1 – 2 Credits

                      Objectives of Course
To import a sound understanding of the principles of Fluid Mechanism as applied to problems in engineering

Time             Table Hours
Lecture Hours
22 Hours
Practicals
6 Hours
Tutorials
6 Hours

[a       ]           Syllabus [Lectures]
Introduction

Brief history of Fluid Mechanics and its Applications in Engineering [Irrigation, hydropower, Water Supply, Pumps, Turbines etc].

Hydrostatics

Properties of Fluids, Pressure, Pressure Measurements analysis and Applications [eg. Pressure rating – SLS]

Stability of Floating Bodies

Metacentric Height and its Determination

 Relative equilibrium

Fluid Dynamics

Types Fluid Flow

Energy and Continuity Equations and Applications – Water Lifting Devices, Renewable Energy

Flow Measurement

Force Momentum Relationship

Pipe Flow – Introduction to Laminar and Turbulent Flow

Hydraulic Machines – Introduction to Centrifugal Pumps, Head-Discharge Curves

 

[b]          Syllabus [Practicals]
Pressure Measurement and Calibration of a Pressure Gauge.

Determination of Metacentric Height – Stability of a Floating Vessel

M                ethod of Examination
Final Examination [80 /]

Continuous Assessment [20 /] 

Pre-               Requisites
 - 

Course Unit Name
CE 202 – FLUID MECHANICS 11 – 5 Credits

Objectives of Course
To further develop the training obtained in Fluid Mechanics I and solve problems relating to Pipe Flow, Hydraulic Models, Flow Measurement and Open Channel Flow.

 

Time Table Hours
Lecture Hours
22 Hours
Practicals
39 Hours
Tutorials


[a] Syllabus [Lectures]
Pipe Flow

Head Losses

Energy – Hydraulic Gradients

Pipe Friction Diagram Applications

Head Loss Computations, Discharges and the Design of Pipelines

Pipes in Series and Parallel, Siphons – Cavitation, Three Reservoir Problem

Analysis of Flow in Pipe Networks

Power Transmission Through Pipes and Nozzles

Dimensional Analysis and Hydraulic Models

Uniform Flow in Open Channels – Formulae and design of most economical section

Flow Measurements – Notches and Wiers, Rating Curves, Current Metering

Ideal Fluid Flow

Boundary Layer Theory

 

[b] Syllabus [Practicals]
V – Notch

Flow Measuring Apparatus

Pipe Friction

Circular Orifice



Method of Examination
Final Examination [70 /]

Continuous Assessment [30 /] 

Pre-Requisites
 CE 102 – FLUID MECHANISM 1 

Course Unit Name
CE 303 – HYDRAULIC ENGINEERING  – 5 Credits

Objectives of Course
To import an understanding and appreciation of the principles, theories and concepts of applied hydraulics relevant in Civil Engineering practice and to develop a basic competence in practical applications of same.

 

Time Table Hours
Lecture Hours
52 Hours
Practicals
39 Hours
Tutorials


[a] Syllabus [Lectures]
Hydraulic Machinery

Pumps, Turbines, Characteristic curves, efficiency

Hydraulic Transients

Water hammer, Surge tanks

Steady, Non Uniform Flow in Open Channels

Hydrology and Water Resource Management

Surface water and ground water hydrology

Design Flood estimation

Flood routing

Estimation of reservoir capacity

Flow Aquifers – Analysis of pumping test data

Coastal Hydraulics

Introduction to coastal engineering

Deterministic wave theories  

 

[b] Syllabus [Practicals]
1. Head-discharge Characteristics of a Centrifugal Pump

2. Performance Characteristics of a Pelton Turbine.

3. Pipe Network Analysis

4. Channel Flow

5. Groundwater Model 



Method of Examination
Final Examination [70 /]

Continuous Assessment [30 /] 

Pre-Requisites
 CE 303 – HYDRAULIC ENGINEERING

Course Unit Name
CE 411 – ENRIRONMENTAL HYDRAILICS AND MODELING – 3 Credits

Objectives of Course
To trains students in the fundamental concepts of modeling in environmental hydraulics, and to provide hands-on-experience in the application of certain software considering practical problems

   

Time Table Hours
Lecture Hours
26 Hours
Practicals
18 Hours
Tutorials
21 Hours

[a] Syllabus [Lectures]
Introduction – Fundamentals of modeling

Introduction to physical and mathematical models, Modeling procedure, Types of models, Selection of model complexity and structure, Verification, Sensitivity analysis, Parameter estimation, Validation

Conceptual Models

Conceptual models in water resources engineering, Types of conceptual models, Applications of conceptual models

Ecological Modeling

System approach in water resources engineering, Object oriented modeling, Input-output model techniques in hydraulic engineering, Hydraulic Problems

Coastal Engineering Models

Physical Process, Chemical process, Photosynthesis, Growth equations, Decomposition, Setting, Application of ecological models in lake management

Engineering Applications of existing models

Pipe network analysis, Culvert design, Pumping test analysis, Groundwater models, rainfall-runoff analysis, Coastal engineering applications  

Sediment transport models 

 

[b] Syllabus [Practicals]
Heastad Software – [

Conceptual Models – SMAR, LPM

MIKE  21

FLUME Software



Method of Examination
Final Examination [70 /]

Continuous Assessment [30 /] 

Pre-Requisites
 CE 303 – HYDRAULIC ENGINEERING



Course Unit Name
CE 422 – COASTAL AND PORT ENGINEERING  – 3 Credits

Objectives of Course
To provide academic training in Coastal and port Engineering in the context of engineering interventions for sustaining multiple uses of the Coastal Zone   

Time Table Hours
Lecture Hours
39 Hours
Practicals

Tutorials


[a] Syllabus [Lectures]
Coastal Zone Management in Sri Lanka

Development of  CZM, Management of environmental problems, Environmental Impact assessment for development projects, impacts of sea level rise

Coastal Environment

Introduction to Coastal Environment, Tides, Wave generation by wind, Random waves, Probabilistic description of ocean waves, Wave propagation and forecasting, Wave measurements

Coastal Hydraulics

Deterministic wave theories, Small amplitude wave theory, Near-shore processes

Estuary Hydraulics

Introduction to estuary environment, Propagation of long waves in estuaries, Salt water intrusion, Estuary pollution, Movement of sediment in estuary

Modeling of Coastal and Estuary phenomena

Introduction physical and mathematical modeling in coastal engineering

Coastal Processes and Coastal Protection

Sediment transport, Beaches, Coastal erosion, Coast protection systems, Case histories

Port and Harbour Engineering

Fishery harbour and commercial ports

Coastal and Harbour structures  

 Classification, wave-structure interaction, Rubble mound breakwaters, Wave action on cylindrical piles  

 

[b] Syllabus [Practicals]


Method of Examination
Final Examination [70 /]

Continuous Assessment [30 /] 

Pre-Requisites
 CE 303 – HYDRAULIC ENGINEERING  

Course Unit Name
CE 307 – HYDRAULIC DESIGN – 2 Credits

Objectives of Course
To provide training on hydraulic engineering design 

Time Table Hours
Lecture Hours
13 Hours
Practicals
39 Hours
Tutorials


[a] Syllabus [Lectures]
Introduction to Hydraulic Design

Type of structures: Conveyance, Measurement, Safety, use and layout need of hydraulic structures.

Incorporation of environmental needs

Hydraulic Design of Dams

Gravity dams, Earth dams, Spillways and sluices, Determination of layouts and structural dimensions, Important design inputs.  Seepage consideration in hydraulic design

Hydraulic Design of Energy Dissipators

301 Stilling basin elevation, hydraulic jump, Influence of tail-water level, Determination of still basin length

Hydraulic Design of Conveyance Structures

302 Chutes, Flumes, Drops, Regulators, Design for seepage pressures, Concept of cut-off walls

Hydraulic Design of Coastal Structures

Design of naturally and artificially armoured breakwater seawalls 

 

[b] Syllabus [Practicals]


Method of Examination
Final Examination [50 /]

Continuous Assessment [50 /] 

Pre-Requisites
 CE 303 – HYDRAULIC ENGINEERING 

Course Unit Name
CE 202 – FLUID MECHANICS 11 – 5 Credits

Objectives of Course
To further develop the training obtained in Fluid Mechanics I and solve problems relating to Pipe Flow, Hydraulic Models, Flow Measurement and Open Channel Flow. 

Time Table Hours
Lecture Hours
22 Hours
Practicals
39 Hours
Tutorials


[a] Syllabus [Lectures]
Pipe Flow

Head Losses

Energy – Hydraulic Gradients

Pipe Friction Diagram Applications

Head Loss Computations, Discharges and the Design of Pipelines

Pipes in Series and Parallel, Siphons – Cavitation, Three Reservoir Problem

Analysis of Flow in Pipe Networks

Power Transmission Through Pipes and Nozzles

Dimensional Analysis and Hydraulic Models

Uniform Flow in Open Channels – Formulae and design of most economical section

Flow Measurements – Notches and Wiers, Rating Curves, Current Metering

Ideal Fluid Flow

Boundary Layer Theory

 

[b] Syllabus [Practicals]
V – Notch

Flow Measuring Apparatus

Pipe Friction

Circular Orifice



Method of Examination
Final Examination [70 /]

Continuous Assessment [30 /] 

Pre-Requisites
 CE 102 – FLUID MECHANISM 1 

Master of Engineering Degree / Post-Graduate Diploma

in

Environmental Water Resources Engineering and Management

Master of Science Degree / Post-Graduate Diploma

in

Environmental Water Resources Management

DOCUMENT 2
Curriculum and Scheme of Evaluation

All lectures, tutorials, assignments, laboratory work, seminars, etc., will normally be conducted in a three term academic year on Fridays and Saturdays.  Those who proceed to the M.Eng. / M.Sc. Degree will be required to do a Research Project in the second year.

Term 1:

Duration:

13 Weeks
Compulsory Courses 


Courses
Hours
Evaluation




Written Exam
Course Work

PCE/EWR 1
Environmental Watershed Management
52
50%
50%

PCE/EWR 2
Coastal Zone Management
52
50%
50%

PCE/EWR 3
Environmental Impact Assessment
52
-
100%

PCE/EWR 4
Principles of water and wastewater Treatment
52
50%
50%

Term 2 :

Duration:

13 Weeks

Compulsory Courses  


Courses
Hours
Evaluation




Written Exam
Course Work

PCE/EWR 5
Integrated Water Resources Management
52
50%
50%

PCE/EWR 6
Project Planning and Management
52
50%
50%

PCE/EWR 7
Ecological Reservoir Management
52
50%
50%

PCE/EWR 8
Research Methods & Skill Development
52
   -
   100%

Optional Courses – M.Eng.


Courses
Hours
Evaluation




Written Exam
Course Work

PCE/EWR 9
Numerical Methods in Water Resources Management
52
50%
50%

PCE/EWR 10
Geographical Information Systems in Planning and Management
52
-
100%

PCE/EWR 11
Environmental Economics
52
50%
50%

PCE/EWR 12
Computer System Essentials for Management
52
-
100%

PCE/EWR 13
Statistics for Planning & Management
52
100%
-

PCE/EWR 14
Environmental Hydrology 
52
50%
50%

PCE/EWR 15
Estuary and Coastal Engineering
52
50%
50%

PCE/EWR 16
River Engineering
52
50%
50%

Optional Courses – M.Sc.


Courses
Hours
Evaluation




Written Exam
Course Work

PCE/EWR 9
Numerical Methods in Water Resources Management
52
50%
50%

PCE/EWR 10
Geographical Information Systems in Planning and Management
52
-
100%

PCE/EWR 11
Environmental Economics
52
50%
50%

PCE/EWR 12
Computer System Essentials for Management
52
-
100%

PCE/EWR 13
Statistics for Planning & Management
52
100%
-

Note 1 : Optional course will be conducted depending on availability of staff and selection of a subject by at least 10 students.

Note 2 : Subject allocation may vary depending on the availability of lecturers and the course commencement date.

Total Lecture Content

=
520 hrs

Master of Engineering Degree / Post-Graduate Diploma

in

Environmental Water Resources Engineering and Management

Master of Science Degree / Post-Graduate Diploma

in

Environmental Water Resources Management

           Subject Syllabi

                       PCE / EWR 1.Environmental Watershed Management

Introduction

History and the Present needs of Watershed Management. Principle Processes in a Watershed Affecting Water Use, Runoff and Streamflow. Integration of Environmental Concerns.

Mathematical Modelling in Watershed Management  

Classification of models, Modelling Concepts, Model Structure and Formation, Data             Collection and Checking, Objective Functions and Constraints, Search Techniques,   Parameter, Optimisation, Literature Survey.

Principles of Soil and Water Conservation

Soil Characteristics of a WatershedApplication of Universal Soil Loss Equation, Design and Construction of Terraces, Bunds, Safe Disposal of Run off Water, Structures for Erosion   Control. Effects, Deforestation and Reforestation.

Important Concepts, Tools and Techniques in Watershed Management  

Multiple use Concept in Watershed Management, Watershed Modeling and Simulations in  Watershed Management. Use of maps, imageries and GIS for watershed management.

Socio-Political, Economic and Environmental Considerations in Watershed Management  

Social Consideration in Watershed Management, Politics, Law and Regulations. Economic             Aspects of Watershed Management, Environmental Considerations. Case studies, Seminar,             Field work.

PCE / EWR  2.Coastal Zone Management

Coastal Engineering

Description of the Real Sea State, Linear Wave Theory and its Applications, Wave Transformation Processes, Non-Linear Wave Theories, Random Waves, Coastal Structures, Coast Conservation and Coast Protection Systems, Case Studies.

Modeling of Coastal Phenomena  

Application of Mathematical Models for Near Shore Regions.

Engineering Management of Coastal Zones 

Engineering Management, Application of Coastal Databases and Geographical Information Systems, Case Studies.

PCE / EWR 3.
Environmental Impact Assessment

Basic Concepts in Environmental Impact Assessment.  

National Environmental Policies and Implementation, Planning and Management of  Impact Studies, Public Participation, Scoping, TOR Preparation, Selection of EIA Team,  Environmental Decision-Making.

EIA Methodology  

Simple Methods for Impact Identification, Matrices, Networks and Check Lists,   Decision Methods for Evaluation of Alternatives.

Impact Assessment & Evaluation    

Prediction and Assessment of Impacts 

Air and Noise, Surface water, Soil and Ground Water, Ecological, Architectural, Historical, Archaeological and Visual, Sociological.

Economic Evaluation of Environmental Impacts 

Cost Benefit Analysis, Extended  Cost-Benefit Analysis, Evaluation of Methods.

Legal Framework  

Environmental Legislation and Procedure for EIA Process, Organisation Structure, Case Studies.
Environmental Monitoring 

Environmental Monitoring and Management Plan, Projected Area Network, Environmental Information Systems, Updating and Post Project Auditing, Geographical  Information Systems.

Multideciplinary Aspects 

Co-ordination of Multi Deciplinary Teams, Selection of Expertise, Anticipated Expert        Inputs, Preparation of Terms of Reference. Mini EIA Field Exercises, EIA Report  Reviews. Case Studies And Group Work.
PCE / EWR 4.Principles of Water and Wastewater Treatment

Quality of water, characteristic of wastewater. Need for water treatment and wastewater treatment. Water quality standards. Fundamentals of conventional water treatment methods. Principles of taste and odour removal, Desalinization, colour removal and stabilization. Preliminary and primary treatment, secondary (Biological) treatment-Aerobic and Anaerobic treatment methods, Tertiary treatment, Sludge Handling.

PCE / EWR 5.
Integrated Water Resources Management
Water Resources Management 

National Water Policy, General Principles of Water Resources Management in terms of Quantity and Quality, Specific Issues for the Sri Lankan Situation in Relation to, Forestry, Land Reclamation, Hydropower, Industries, Irrigation Development, Coastal Zone Development, Strategic Management of Water Resources

Legislation for Water and Environment 

Ordinances and Acts in Relation to Forestry, Irrigation, Environment, Low-Land Reclamation.

River Basin Planning 

Water sector Functions and Responsibilities, Planning Systems, Supply and Demand Management Alternatives, Need Assessment, Selection of Priorities, Provision of Services to Users.

Information Systems and Public Consultation 

Information Systems for Water Planning and Management, Information for Planning and Policy Development, Information for Public Awareness and Education, Operational Purposes, Prioritization of Information Needs, Coordination of Data Collection, Management of Water Sector Information.

PCE / EWR 6.
Project Planing and Management

Project Planing and Management in Sri Lanka  

Historical background, Planing and Public Investment Programme, Administrative  Background, Government Policies and Donor Procedures in Project Planning, Appraisal  and Approval in Sri Lanka.

Project Planning and Management  

Project Planning, Formulation, Feasibility Analysis, Project Design, Project Appraisal, Negotiations and Financing, Implementation, Procurements, Establishment of Project Office, Consultancy, Project Monitoring, Ongoing and Post Evaluation, Commissioning and Follow up Action, Case studies.

Planning tools  

Common and Accepted Methodology, Management Information Systems, Incorporation of Environmental Concerns in to the Project Formation, Case Studies. Exercises.

PCE / EWR 7. Ecological Reservoir Management

Introduction  

Physical and Chemical Processes, Photosynthesis, Growth Equations, Decompositions,   Settling in Relation to Water Bodies. Water and Light, Heat, Water Movement, Constituents.

Ecological Environment  

Structure of Aquatic Ecosystems, Ecological Considerations in Water Resources Development. Environmental Impacts and Mitigation, Ecological Impact Assessment.

Principles of Lake Management  

Evapotranspiration, Erosion, Infiltration, Ecosystem Concepts, Littoral Habitat and Communities, Lake and Human Relationships.

Socio- Economics Aspects of Lake and Reservoir Management 

Utilisation of Water, Associated Problems, Local Resident and Interest Group Inter Relationship. Analytical Framework for Management. Tools for Planning and Management.

Toxicology, Bio-Manipulation and Modelling  

General Principles, Movement and Bio-accumulation Heavy Metals and Inorganic. Objectives Modelling of Bio Manipulation in Lake and Reservoir Management, Modelling of Bio-manipulation. Application of Static and Dynamic Models in Ecological Engineering, BOD/DO models, Hydrodynamics in Bio-geochemical Models.

PCE / EWR 8.  Research Methods and Skill Development 

Objective Settings, Research Methods and Practices, Selection of Appropriate Method. Work Programmes and Identification of Targets and Constraints. Scientific Method Survey Methods in Research. Experimental Research, Operational Research. Evaluation and Validation of Performance. Case Studies.

Optional Courses

PCE / EWR 9.
Numerical Methods in Water Resources Management

Numerical Methods 

Evaluation of Functions, Special Functions, Sorting, Statistical Description of data and Requisite Computer Programming Skills

Finite Difference Schemes 

Computer Model development Using various Finite Difference Schemes

Mathematical Modelling 

Mathematical Model development in Surface and Groundwater Hydrology. Flow Routine, Reservoir Routing

Case Studies

PCE / EWR 10.Geographical Information Systems in Planning and Management 

Introduction to Geographical Information Systems (GIS) Techniques. Essential GIS Related Terminology, Use of Popular GIS Software in PC and UNIX Environments. Development of GIS Applications. Presentation and Analysis of Geographical Information. Geographical Information in Water and Environmental Resource Planning. GIS in Water and Environmental Resources Monitoring, Seminars, case Studies.

PCE / EWR  11. Environmental Economics

Introduction to Basic Micro and Macro Economic Theory  

The Demand Function, the Indifference Curve, Adding Surpluses, The Market System, Economic Analysis and Social Objectives.

Project Economics  

Valuation of Costs and Benefits, Financial and Economic Valuation, Conventional Project Evaluation, Environmental Costs and Benefits in Decision Making, Economic Significance of an Improved Environment, Valuation of Environmental Impacts and Group Work.

Case Studies 

Economic Evaluation of Water and Environmental Resource Projects.

PCE / EWR  12.Computer System Essentials for Management 

System Awareness 

Operating Systems and Networking, Windows, Windows NT and UNIX Systems. Web Accessing and web page development, project work. Scientific information retrieval.

Computing 

Spread sheets and macro Programming; common spread sheets, power spread sheets for engineering computations, customized spread sheets, linked spread sheets, Graphs, tables and Graphics.

Programming Languages 

Basic Structure of Programming, strength of modular approach, sub routines, interfaces etc. Example programming in FORTRAN, Interface development and programming in Visual Basic.  

Case studies, Assignments

PCE / EWR 13.  Statistics for Planning and Management

Descriptive Statistics

variable and Measurement, Organizing the data

Distributions of Random Variables 

Discrete Probability Distributions, Continuous Probability Distributions, Mathematical Expectations.

Estimation

Estimating the Mean, Proportion, Variance and Difference between two Means, Proportions and Variances.

Tests of Hypothesis 

Testing a Statistical Hypothesis, One tailed and two tailed Tests concerning Means,  Proportions and Variances.

Linear Regression and Correlation 

Linear Regression, Properties of Least Squares Estimates, Choice of a Regression Model, Correlation.

Case Studies 
PCE / EWR 14.  Environmental Hydrology 

Surface Water Hydrology  

Hydrological Cycle, Measurement and Analysis of Hydrological and Meteorological Data.  Hydrological Processes, Interception, Infiltration, Evaporation, Surface and Subsurface Runoff. Mathematical Modeling of Rainfall and Streamflow, Reservoir Studies, Analysis of Extreme Events, Hydrological Forecasting, Computer Applications. Hydrologic Design of Urban Drainage. Flood Control Advances in Hydrological Computations. Concerns of Rural, Urban and Forested.

Groundwater Hydrology  

Occurrence of Groundwater, Analysis of Groundwater Flow, Mathematical Modeling of Groundwater, Exploration and Measurements for Groundwater, Construction of Wells and Yield from Wells, Environmental Relevance in Groundwater Exploitation, Case studies , Field Work , Seminar. 

PCE / EWR 15. Estuary and Coastal Engineering

Estuary Engineering 

Description of Estuarine Environment Influenced by Tidal Action.  Estuary Classification, Saltwater Intrusion, Estuary pollution, Estuary Modelling.

Coastal Hydraulics 

Wave Theories, Wave Induce Currents, Randomness of Water Waves.

Sediment Transport in the Coastal Zone 

Sediment Transport in Oscillatory flow, Properties of Transported Materials, Transportation Mechanism, Sediment Transport in Estuary and Environments, Littoral dritt, Alongshore Transport Equation.

PCE / EWR 16. River Engineering

Open Channel Hydraulics 

Steady and Unsteady Flow in Channels, Analysis and Classification of Flow Profiles, Flood Routing, Method of Characteristics.

Controls and Transitions in Open Channels and Rivers 

Performance of Different Types of Hydraulic Structures, Application of Physical Models.

Sediment Transport 

Unidirectional Sediment Transport, Design of Stable Channels & Erodible Channels, Bed Load, Suspended Load, Sediment Transport Formulae.

Mathematical Modeling in Engineering 

Types of Mathematical Models, Models and Modelling Tools, Models Based on Finite Difference Methods, Case Studies.

National Diploma in Technology

N. D. T. First Year

For all disciplines except Textile Technology, Marine and Nautical

DME 104: ENGINERING MECHANICS
                 FIRST YEAR

[Weekly Load: Lectures 2 hrs, Tutorial 3/2 hrs, Laboratory 3/2 hrs]

……. [Syllabus contents]……

SECTION A [Covered by Mechanical Engineering Department]

1. Introductory Topics

a) Simple machines: types, velocity ratio, mechanical advantage, efficiency

b) Scalars, vectors, dimensions and units, vector sum, scalar multiplication of a vector, resolution of a vector

2. Statics

a) Force, moment of a force, resultant of parallel force, couple, resultant of interesting force, resolution of forces, system of forces, equilibrium of a system of force, applications, centre of gravity of simple objects.

b) Friction, static and dynamic coefficient of friction and angle of friction, screw friction, belt friction, frictional losses in thrust bearings.

3. Dynamics

Motion in a straight line, displacement, velocity, acceleration, relative velocity, relative acceleration, applications.

a) Mass, weight, linear momentum, the equation of motion, absolute and gravitational units of force dot notations, D-alembert principles and inertia force, applications.

Motion in a circle, displacement, velocity and acceleration of a point moving in a circle centrifugal force, applications such as banking of bends.

Impulse and momentum of particle system, conservation of  linear momentum.

Work done by a force, work done by a torque, power conservative force, potential energy, energy equation of a particle system.

Moment of inertia of simple objects, parallel-axis and perpendicular-axis theorems.

Angular velocity, angular acceleration, angular momentum, inertia force and kinetic energy of  a rigid body, applications.

 Simple gear trains, efficiency of gear drives.

SECTION B [ Covered by Civil Engineering Department]

4. Elasticity of Materials

Linear stress, linear strain, young’s modulus and its application to simple and compound bars.

a) Thermal stress, thermal strain and application to simple and compound bars.

Shear stress.  Its application such as rivetted joints [ both butt joint and lap joint] with respect to design and analysis.

Shear modulus and bulk modulus.

Poisson’s  ratio and its simple applications.  Relationship between Young’s Modulus, shear modulus and bulk modulus.

5. Frameworks

Analysis of frameworks by method of joint resolution, method of sections and Bows notions.

6. Shear Force and Bending Moment Diagrams

Statically determinate simply supported and cantilever beams with simple loads, uniformly distributed loads, fixed moments etc.

7. Sectional Properties

a) Second moment of area about different axes.

b) Parallel axes theorem.

c) Applications of above.

8. Hydrostatics

a) Nature of pressure.

b) Action of pressure on vertical and non-vertical submerged surfaces, centre of pressure.

c) Archimedes principle, Centre of Buoyancy, metacentric height, determination of metacentric height by moment method and analytical method.

N. D. T. Second Year

For Chemical, Civil, Mechanical and Electrical Fields

DME 204: STRENGHT OF MATERIALS AND HYDRAULICS    SECOND YEAR

[Weekly Load: Lectures 2 hrs, Tutorial ….. hrs, Laboratory 3/2 hrs]

……. [Syllabus contents]……
Strength of Materials

1. Bending

a) Theory of simple bending

b) Distribution of longitudinal stresses and shear stresses in beam cross section.

c) Flitched beams of symmetrical and unsymmetrical cross sections.

d) Combined direct and bending stresses.

2. Plastic Bending of Mild-steel beams

a) Fully plastic moment of rectangular section, I – section and general case

b) Comparison of elastic and plastic section module plastic hinges.

c) Plastic collapse of beams-simply supported beam, fixed ended beam, propped Cantilever.

3. Deflection

a) Relation between curvature, slope and deflection.

b) Determination of slope and deflection in simply supported beams and cantilevers.

c) Maccaulay’s method and Mohr’s theorems.

4. Columns

a) Short columns and long columns subjected to axial loading.

b) Effect of end conditions.

c) Equivalent length and slenderness ratio-various columns formula and their practical application.

5. Fixed Beams

a) Calculations of bending moment, shearing force and fixed beams due to symmetrical loading.

6. Torsion

a) Stress and strain in torsion

b) Relation between angle of twist and shear stress.

c) Power transmission by shafts [solid and hollow]

7. Thin cylinders

a) Longitudinal and hoop stresses in thin cylinders.

8. Complex Stresses

a) General two dimensional Stress system

b) Stresses on an inclined plane.

c) Principle Stresses.

d) Maximum Shearing Stresses.

e) Mohr’s Stress Circle.

f) Elastic Stress strain relationship.

g) Relation between E. G. and 

h) Three dimensional Stress system.

i) Yield of ductile materials under combined Stresses.  Failure of brittle materials.

Hydraulics

 9. General Principles

a) Various kids of fluid motion-streamline and turbulent and non-uniform – continuous flow.

b) Bernoulli’s theorem.

c) Venturimeter pilot tube.

 10.  Flow through orifices and mouthpieces

a)   Flow through small orifices.

b)   Coefficient of contraction, velocity and discharge.

c)   Large orifices – submerged and partially submerged orifices.

d)   Mouth pieces – external and internal.

e)   Time of emptying vessels.

11.Flow through notches and weirs

a)   Rectangular, triangular and trapezoidal notches.

b)   Discharge formulae – velocity of approach.

c)   Weirs – free weirs and drowned weirs.

d)   Syphon spillways.

12. Flow through pipes

a) 12.1 Losses due to friction – determination of   - use of Nikuradse’s chart t find  .

b) Sudden enlargement, sudden contraction and bends.

c) Distribution of velocity in pipes.

d) Hydraulic gradient – flow in pipes and branches.

13.Uniform flow through channels

a) 13.1 Use of various discharge formulae.

b) Condition of maximum discharge in rectangular, circular and trapezoidal channels.

c)  Distribution of velocity in channels.

14. Pumps

a)   Reciprocating pumps

b)   Effect of deceleration and frictional resistance – air vessels.

c)   Slip – Hand pumps – Deep well pumps – Centrifugal pumps.

d)   Characteristic curves.

N. D. T. Second Year

Civil only
DCE 206: IRRIGATION ENGINEERING     SECOND YEAR

[Weekly Load: Lectures 2 hrs, Drawing Office / Tutorial 3/2 hrs,]
……. [Syllabus contents]……

1.General

a) Definition and purpose of Irrigation.

b) Introduction to terms and structures

c) Economic, Social and Environmental impacts of Irrigation

d) General purpose of flow and lift Irrigation

2. Irrigation systems of Sri Lanka

a) History and recent developments of Irrigation in Sri Lanka

b) Types of Irrigation systems and examples

c) Weather patterns in Sri Lanka

d) Location of systems

4. Hydrology

a) Source of water

b) Hydrological cycle

c) Precipitation – measurements of rain fall, mean rain fall

d) Evapotranspiration – measurements and estimates

e) Run off-measurements, yield computation for gauged and unguaged catchments

f) Surface run-off hydrograph and unit hydrograph

5. Water Management

a) Crop water requirements – potential evapotranspiration, crop factors, growth seasons.

b) Soil properties – Field capacity, Permanent wilting point, available moisture.

c) Irrigation requirements – Farm Losses, Conveyance losses, Distributing efficiency, Conveyance efficiency, Overall efficiency, Effective rain fall, etc.

Cropping patterns and crop calendar.

Irrigation scheduling.

6. Hydraulic design of storage reservoirs

a) Storage capacity – reservoir requirement, area capacity studies, flood lift, free board, etc.

b) Design of bank bunds.

c) Feasibility studies.

7. Hydraulic design of diversion structures [Anicuts]

a) Weir design

b) Other related structure – Protective apron and gates etc.

8. Conveyance systems

a) Canal network

b) Types of canals – alignment

c) Canal capacity – Velocity estimation – limiting velocities, design of canal cross-sections.

d) Maintenance works.

9. Structures

a) Conveyance structures – Drops, escapes [canal spill] etc.

b) Regulating and measuring structures – Cross – regulators, turnouts, weirs, flumes, etc.

c) Cross drainage structures – aqueducts, troughs, siphons, level crossings, etc.

10. Filed Irrigation Methods

a) Surface irrigation – furrow, boarder irrigation, etc.

b) Over head irrigation – sprinkler irrigation etc.

c) Sub surface irrigation.

11. Land drainage

a)  Drainage of irrigated lands – Definition and purpose.

b)  Drainage problems – Water logging and corrective measures.

N. D. T. Second Year

Civil only

DCE 207: SANITARY ENGINEERING                              SECOND YEAR

[Weekly Load: Lectures 2 hrs, Tutorial 3/2 hrs, Laboratory … hrs]
……. [Syllabus contents]……

1. Public water supply

a) Water consumption for domestic, public, Irrigation, and Industrial purposes.

b) Variation in demand from average.

c) Provision for growth in population.

d) Factors affecting for water consumption.

2. Quality of water

a) Physical and chemical characteristics of water.

b) Water sampling and interpretation of test results.

c) WHO international standard for portable water.

3. Hydrological Cycle in relation t water supply

a) Surface sources.

b) Location of reservoirs and intakes, capacity of reservoirs.

c) Ground water sources – types of well, Construction of wells, Infiltration galleries.

5. Fundamentals of hydrology for Sanitary Engineering

a) Losses of head in water supply.

b) Hydraulic gradient.

c) Use of pumps, performance of pumps, in series and parallel applications

d) Efficiency of pumping machinery.

6. Purification of water

a) Natural purification in reservoirs

b) Aeration plants.

c) Coagulation, flocculation and sedimentation.

d) Sedimentation tank design, types of tanks.

e) Filtration – Slow sand filter and Rapid sand filter.

f) Filter troubles, Filter mechanisms.

g) Disinfection.

7. Transmission and distribution of water

a) Distribution systems, Clear water and distribution reservoirs.

Pipe used for mains, services and plumbing pipe joints.

Detection and prevention of leakage waste.

Water meters, valves and other fittings.

8. Wastewater systems

a) Definitions and purposes – Quantity of domestic wastewater and storm water run off, sizes and slopes of waste water pipes and drains, maximum velocity of flow.

b) Materials and shape of waste water pipes, manholes, catch basins, building connections.

c) Three systems of sewerage.

9. Disposal of domestic waste water

a) Characteristics of waste water

b) Introduction to waste water treatment including primary secondary and tertiary treatment methods.

Waste water treatment plants based on activated sludge process and trickling filter.

Low cost waste water treatment methods in hot climates.

Biological aeration – Extended aeration, conventional and step aeration, Mechanical aeration.

Cesspools and septic tank design. 

UNIVERSITY OF RUHUNA

________________________________________________________

Faculty of Agriculture

Department of Agricultural Engineering

 Course Content of Soil and Water Engineering 

Basic Meteorology and Climatology (12hrs)

Meteorological observations, atmospheric thermodynamics, adiabatic process, clouds   formation and observation of weather data.

Hydrological Cycle (12hrs):

Types of precipitation, Occurrence and causes of rainfall, Measurement of rainfall,  Estimation of average rainfall over an area. Graphical representation, rainfall analysis.

 Soil Water Movemets (10hrs):

Soil moisture equivalents, infiltration, hydraulic conductivity, soil water potential.

 Runoff and Stream Flow (12hrs)

Factors affecting to runoff. Estimation of peak runoff, Intensity duration curves,          Recurrence interval, Time of concentration, Hydrograph analysis, Unit hydrographs.

 Basic Soil Engineering (10hrs):

Physics of soil, soil dynamics, Index properties of soil, Texture, Structure and Soil           consistency, Soil compaction and consolidation.

Hydraulics (26hrs): 

Basic concept of fluid flow, Energy consideration of flow types, Viscosity, Renold’s             number, Flow regimes, Flow heads.Liquids in motion, Bernoulli’s theory, Pitot  tube,  Venturi meter, Orifice meter, Mouth pieces.Flow through open channels, types of open    channels, types of flow, definitions, hydraulic engineering computation for pipes and  uniform channel flow, Manning’s equation, Chezy’s formula, Conveyance curves.

 Course Content of Irrigation and Water Management (AEN 3100):

Soil Plant Water Relationships in Relation to Irrigation (24hrs)

Evaporation, Evapo-transpiration, Potential ET, Actual ET, Types of soil water, Soil    moisture and determination, Soil moisture characteristic curves, Available water, Plant root  system and moisture extraction, Methods of determination of ET, Net and gross irrigation,  Irrigation scheduling, Irrigation efficiencies. 

 Introduction Land Reclamation Engineering (05hrs)

Overall view of the land degradation in the world, Importance of land reclamation, Physical  chemical and biological degradation of agricultural lands.

Drainage (10hrs)

Drainage of irrigated lands, Advantages,Disadvantages,Impacts,Drainage systems, Spacing for drains,Ground water flow,Legal and administatrative aspects of irrigation and drainage.        

Salinity (10hrs) 

Soil salinity, classification of saline lands, leaching and leaching requirement, reclamation of  alkaline soils, Gypsum requirement.

 Water Quality for Agriculture and Drinking Purposes (10hrs)

Physical and chemical water quality: SAR, ajuSAR, DS (dissolved solids), EC, ESP, SCR  (sodium carbonate residue); Management and control of water pollutants; Classification  irrigation water with respect to water quality; effect of salinity, Tolerance of crops to saline  irrigation waters.

Aesthetic components of portable water (color, turbidity, hardness, Fe, Mn); Health related inorganic and organic constituents; Biological, physical and chemical contaminants; disinfections of water and microbial safety of drinking water; standards of drinking water  (WHO & SL); Drinking water problems in Sri Lanka.

Soil Erosion (12 hrs)

Introduction to soil erosion, effects of soil erosion, mechanics of soil erosion, types of soil erosion, erosivity and erodibility, erosivity indices, prediction of upland erosion,  USLE, soil conservation strategies for cultivated, non cultivated and urban lands, introduction to      erosion by winds, mechanics of wind erosion.

Irrigation (40hrs)

Historical approach, Irrigation systems and methods, Sources of irrigation water,   Measurement of irrigation water.

Ground water hydrology (10 hrs)

Ground water exploration, Types of aquifers, Wells, Well equations

Soil and Water Engineering (Practical):

1. Soil Pit preparation

2. Moisture determination (gravimetric, tensiometer, gypsum block, speedy moisture meter, infrared).

3. Bulk density, True density and Porosity.

4. Soil consistency test

5. Mechanical/Aggregate analysis (Dry and wet)

6. Standard Proctor test 

7. Determination of field capacity

8. Determination of infiltration capacity

9. Determination of saturation permeability ( Falling /constant head)

10. Determination of permanent wilting point

11. Moisture characteristics curves( PF determination)

12. Meteorological Instruments Drawing

13. Meteorological data recording ( Theory class)

14. Irrigation methods

  Specialization course in Agric. Engineering (Irrigation and Water Management)


         Advanced Modules in Specialization



Applied Agricultural Climatology and Meteorology  (40 hrs)



Remote sensing and GIS application in Agriculture  (20 hrs)



Hydrology of the minor irrigation systems    (40hrs)



Water Resource Engineering ( Runoff routing)  (40 hrs)

UNIVERSITY OF RAJARATA

___________________________________________________________________________


WATER  RESOURCE  MANAGEMENT
           WRMG  2234  Major  Irrigation  Systems  in  Sri Lanka

Introduction Irrigation agriculture and the Sri Lanka economy, colonization and irrigation. Major Irrigation schemes and their characteristics; geographical background: physical setting, infrastructure, agroclimatic conditions and sources of water supply, Land availability and utilization.  Crop and cropping systems.  Cropping calendar Potential income Water utilization, decision making on water distribution and water use, water delivery systems, water use efficiency [ system level, farm level and field level].  Farmer participation in water management, farmer organization, farmer training and other programmes.  Economics of irrigation; benefit / cost comparison, income distribution, trends in agricultural production and cropping patterns under major irrigation schemes.  Problem of water distribution and allocation.  Problems of maintenance and rehabilitation.  Salinity and other environmental problems.  Conflict and Conflict resolution.  Socio-economic analysis of selected major irrigation schemes of Sri Lanka using field Survey.

SABARAGAMUWA UNIVERSITY

_____________________________________________________________________________________

Faculty of Agricultural Sciences

B. Sc. In Environment and Forestry Management

Duration:
3 years

Course Structure:

1st Year
            Fundamentals

2nd Year
Concepts in Environment and Forestry 

3rd Year
Practical aspects on Environmental and Forestry Management

Terms of Academic Year :
 2 semesters

Evaluation:

60 /  - Exams

40 / - Practical [Laboratory work, Assignments, group work and Presentation] 

B. Sc. in Environment and Forestry Management

First Academic Year – First Semester [7 subjects]

Computer Science I

Ecology I

Biology I

Soil Science

Water Management

Natural Resources

Environmental Chemistry for Monitoring

First Academic Year – Second Semester [8 subjects]

Computer Science II

Basic Ecology II

Coastal and Marine Resources

Energy Resources

General Hydrology

Economics I

Environmental Sociology

Second Academic Year – First Semester [ 7 subjects]

GIS Mapping and Remote Sensing / Survey and Mapping

Environmental Pollution [Air, Water, Terrestrial and Noise]

Resource Economics I

Forestry Management I

Field Visits

Watershed Management I

Second Academic Year – Second Semester [ 6 subjects] 

Resource Economics II

Forestry Management II

Protected Area Management

Environmental Policies, Laws and Institutions in Sri Lanka  

Environmental Management and Monitoring

Case Study

Third Academic Year – First Semester [ 6 subjects] 

Environmental Impact Assessment

Resource Planning and Management

Research Methods for Natural Resources Management

Project Analysis

Social Forestry

Sustainable Development and Environmental Policy

Third Academic Year – Second Semester

Project Work

Courses Offered

Basic Biology II

Biodiversity, Composition and level of Biodiversity, Importance of Biodiversity, Endemism and Biodiversity, Diversity Indices, Methods available for measuring genetic diversity, Sampling of Vegetation [Filed Visit and Practical], Methods of Sampling and Analyzing data

Basic Ecology

Ecological Concepts [population, community, niche, habitat, ecosystem, Food chains, Energy and Biomass Pyramids, Laws of Thermodynamics].  Interactions [Plant-Plant, Plant –Animal, Animal-Animal], Population Dynamics, Constituents of An Ecosystem [Biotic and Abiotic rules] and Nutrient Cycles.  Structure and Composition of Vegetation, Biome and Ecosystem Types in the World.  Vegetation types of Sri Lanka, Human Interventions on the ecosystems and its effects on the ecological balance in Sri Lanka [Field Visit]

Soil Science

Rock weathering and soil formation, Soil profile description and soil sampling, Physical Chemical and Biological Properties of soil, Soil texture and structure, Decomposition and mineralization of organic matter, Properties of organic matter.

Liomnology

Origin of Lakes, Morphometric Parameters of Lakes, Physical Parameters of lake water, Chemical aspects [alkalinity, dissolved O2, Dissolved CO2, Dissolved salts, iron cycle, phosphorus organisms and their effects on organisms], Biological aspects [plankton composition and distribution], Lake eutrophication.

Natural Resources

Energy resources, Land resources, Water resources, Mineral resources, Forest resources, Biological Diversity, Inland and Coastal aquatic resources, Human resources, Natural Resources Profile in Sri Lanka and related issues [Field Visit].

Environmental Chemistry

General Hydrology

Hydrology cycle ant its components, Runoff principles and methods of measuring, Catchment characteristics, [precipitation, rainfall measurements and data interpretation, interception and evaporation, infiltration].

Watershed Management

Effect of Vegetation and Land use practices on hydrological cycle.  Climate and Geography and Agro-ecological Zones of Sri Lanka, Definition and Characteristics and Importance of Watershed Management, Irrigation Management and related issues in Sri Lanka, Land use of watersheds and related institutional structure of Sri Lanka, Mechanism of erosion, Forms of erosion, Factors affecting erosion, Soil conservation strategies [agronomic/land management, and mechanical conservation methods], Design of canal and other field structures, Gully and stream bank erosion.  Management and Issues of Watersheds in Sri Lanka, Watershed Management Techniques.

GIS Mapping and Remote Sensing / Survey and Mapping

Environmental Pollution

Coastal and Marine Resources

Significance of the coastal region [coastal agriculture, tourism, coastal wetlands, coral reefs, mangroves, mineral resources in the coastal zone], Oceanography [chemical and physical oceanography, biological oceanography, geological oceanography].  Marine resources fisheries and aquaculture, sea weeds, Thermal energy, oil resources, wave power from the sea, coastal resources utilization and related issues in Sri Lanka.

Environmental Sociology

Human ecology, Centre periphery relationship, Dependency and dominance, Attitudes values and institutions development and charge relating to environment, Culture and values in changing society, Flow of benefits individual and social, Social institution environmental movements and lobbies, politics of development and environment, International aid and resources conservation, Traditional knowledge system and regenerative environment, socio cultural context of transfer of technology for natural resources management and allocation, Decision making and participation.

Resource Economics I

Introduction to Resource Economics, Role of Resource Economics in Sustainable Development, Economic Efficiency, Pareto Efficiency, Social Welfare, Source of Inefficiency, Market Failure [Externality], Economics of Natural Resources Allocations, Criteria for Inter-temporal Decision making.

Resource Economics II

Market Failure and Non Market Failure, Potential Economic and Non-economic Solutions to mitigate environmental issues, Market and Non-market measures for managing environment, Valuation of Non Market Commodities, Neoclassical economic model of optimum harvesting.  Cost benefit analysis in resource planning and management, Extended Cost Benefit Analysis.

Project Analysis

Project Identification and selection, Project formulation and analysis appraisal, Project Cycle, Different types of agricultural projects, alternative methods of project analysis, Case studies of selected agricultural projects in Sri Lanka.

Sustainable Development and Environmental Policy

Role of natural resources in sustainable development, Theories of economic growth development, Economic development and planning, Economic policies related to development and natural resources allocations with special reference to Sri Lanka, Regional and institutional corporation in natural resources allocation and management.

Natural Resource Planning and Management

Introduction to planning theories, Planning process, Approach to resource planning, Natural resources and ecosystems, Demographic aspects of Natural Resources planning and management, Carrying capacity,  Vulnerability and susceptibility, Natural resource degradation – A review of the concepts, Causes, effects and problems, Sustainable Economy and Natural Resource Management, Institutional aspects of natural resource utilization and management. 

Research Methods for Environment and Resource Management

The scientific method, The research process, Identification of environmental and resource management problems, Data collection methods, Sampling methods and issues, Surveys, Impact analysis, RRA, PRA, Role of statistics and mathematics in social science research, Proposal development and presentation

Forestry Management II

Management of forests [protection and production forest management], Forest Protection [Forest Fire, Entomology, Forest Pathology], Management Plans, National Forest Policy, Forestry Sector Master Plan and Forestry Law, Institutional Involvement.

Protected Area Management

Approaches for Conservation, Classification and distribution of protected areas of Sri Lanka, Ecological evaluation of protected areas, Problem in the protected area management, Protected area planning and management, Institutions, Policies and laws related to biodiversity conservation, Participatory management of protected areas, Ecotourism planning and management.

Environmental Policies, Laws and Institutions in Sri Lanka

Policies related to environmental management, Pollution management, EIA procedures, Role of Central Environmental Authority

Environmental Management and Monitoring

Field Visits

Social Forestr

y

Sociology in forestry development, Concept of social forestry and its relevance to rural development, Social forestry activities [strip planting, establishment of wind belts, tree planting in public sites, farm woodlots, Establishment of urban forests, Establishment of demonstration plots and arboreta, recreational forestry activities, Agro-forestry practices], Agro-forestry and its importance in Sri Lanka, Agro-forestry models, Forestry, Extension methods and skills, Selection of tree species in social forestry, Small scale forest based income generated activities, Participatory management of forestry.   

Project Work

Faculty of Applied Sciences, Buttala

Bachelor of Science (BSc.) degree course in food science and technology

Third Academic Year (Course Series 3000)

FS 3107   Environmental Management and Water Quality

Physical and chemical properties of water, Water quality parameters, Water treatment methods, Effluent treatment methods.

Bachelor of Science (B.sc.) Degree Course in Natural Resources

First Academic Year - Second Semester (Course Series 1200)

NR 1201
Introduction to natural resources

Water

NR 2203
Analytical Techniques in the study of Natural Resources

Sampling methods (water)

NR 2206
General Hydrology

Hydrological Cycle; Introduction to basic principles of hydrology including mathematical, physical and chemical concepts; Discussion on practical applicability of commonly used analytical techniques in understanding the different components of the hydrological cycle; Climate, precipitation, evapo-transpiration, run-off and infiltration; Sources of stream flow, uniform and steady state flow, hydrographs and hydrologic routing; basin study and water balance, probability and statistical techniques.

Third Academic Year - First Semester (Course Series 3100)

NR 3102
Applied Hydrology

Catchment characteristic, Governing equations Darcy, Richrdson, Euler, Navier - Stockes and Lagrangian and Eularian framework, stress strain phenomena, Hydrology and its development, Hydrology: Development, Agriculture, Soil, Groundwater, Forestry and catchments, Arid and semi - arid areas, Lakes and swamps, Urban areas, water quality, Field visits.

NR 3106
Groundwater Exploration

Groundwater in hard rock terrains/sedimentary terrains, Geological and Geophysical methods in Groundwater Exploration, Drilling, bore logging, Pumping tests, Chemical quality of groundwater measurements and remedies, Groundwater Exploitation and Environmental problems.

FES 102 10 Environmental Chemistry 

1. Introduction

      Hydrosphere & fundamentals of aquatic chemistry

      (Hydro cycle, water properties, oxidation)

2. Aquatic life (micro organisms, their role)

3. Phase interactions

     (Chemical interaction, sedimentation)

4. Water Pollution (Classes, pollution parameters, deter..., pesticides)

5. Geosphere

6. Soil

7. Atmosphere

109 10 

      Hydrology & Planet 

1. Atmosphere

2. Heat Exchange process

3. Global scale circulation

4. Tropical meteorology

5. Major weather systems of the mid attitude

6. Coal & regional .......

7. Climatology

8. Measurement of climate elements

9. Hydrologic ( water, moisture exchange, water table, evaporation, transpire, infiltration, ground water)

201 - 20 - (30 hrs) Applied environmental chemical 

1. Introduction

2. The hydrosphere & fundamentals of aquatic chemistry

3. Aquatic life

4. Phase contend in water chemistry

5. Water pollution & trace level substances

6-15
Soil atmospheric

16.   Chemical pollution of aquatic environment

17-27    Industry

FES 212 10 (15 hrs) Forest Environmental Protection - Dr. Hemanthi Ranasinghe

1. Forest protection against deforestation

2. Protection classification

3. Environmental protection against land degradation

4. Atmospheric pollution

5. Water pollution

6. 3rd quarter

FES 312 15 (23 hrs) Resource & Environmental Economics 

1. Introduction

2. Historical development

3. Environment economy interaction

4. Basic economic theory, market failures

5. Environmental valuation

6. Decision making

7. Economics of pollution

8. The economics of tropical rain trends

Economics of other natural resources

(agricultural ....., protected areas, endangered sp, medicinal plants, global resources

3 11.10 
(15 hrs)

1. Natural Resources Management

2. Forest Resources

3. Water Resources

4. Mineral Resources

5. Energy Resources

6. Management Principles

7. Measures

8. Constraints

OPEN UNIVERSITY NAWALA

 ________________________________________________________

Outline for Course: Hydraulics and Hydrology

Course Code: CED1232 

Prerequisites: MPF 1330, MPF 1331, MEF2331

Broad aims and objectives:

To teach the student the basic theories of Hydraulics and Hydrology and the application of these theories to practical problems.  At the end of the course the student should be able to solve problems related to the flow rates through hydraulic systems, forces developed due to the flow of fluids, simple pipe and pump problems, design of a drainage network, etc.  The student should also have a knowledge of flow measurement.

Broad teaching strategy

Level: Diploma 3
Credit rating:: 1/3

Total number of Sessions :75

Component
Number of Sessions
Number of Hours

Printed Material
39
78

Tutor Marked Assignments (3 Nos.)
 09
18

Continuous Assessment Tests (2 Nos.)
 0 2
  04

Day Schools (3 Nos.)
 06
12

Laboratory Class
 1 6
32

Final Examination 
03
06

Total
75
150

Continuous Assessment:

Tutor Marked Assignments: 3

Continuous Assessment Tests: 2

Laboratory Classes: 8 classes

Final Examination:

Paper I - Structured type questions: 1 hr.

Paper II - Essay type questions: 3 hrs.

Eligibility Criteria

OCAM - Overall Continuous Assessment Mark, Suffixes 1,2,3 in TMAs and 1 and 2 in CATs refer to marks obtained for TMAs and for CATS respectively, in the descending order.

Syllabus:

Introduction:

To introduce as much of the course as possible by considering two or three practical

problems in terms of requirements and design parameters. Suggested problems arewatersupply to a house from a well, the supply of water for irrigation and the design of a drainage

Fluids in Motion: 

Contrast static fluid and moving fluid, introduce concept of streamline, define standard variables and axes, discuss how fluid motion is described (2).

Conservation Laws: 

Mass and Momentum: Equation of continuity and applications – concept of control volume, equation of continuity from conservation of mass, generalized Reynolds transport theorem, Force-momentum Equation and applications (3).

Conservation Laws: Energy

Bernoulli’s Equation, conditions for validity, physical significance of terms, concept of head, energy transfer in pumps and turbines, applications of Bernoulli’s equation (without losses) – flow through orifice, flow through transitions, variation of various components of head along pipes, introduction of loss coefficients (4).

Flow measurement:

Venturimeter, weir, accuracy of measurement, errors in derived quantities, use of non-dimensional variables in analysing data, analysis of experiments – to be combined with laboratory classes (2).

Resistance to motion in fluids

Shear forces and energy losses, laminar and turbulent flow, Reynolds number, Energy losses in pipe systems – frictional losses, other losses, modified Bernoulli’s equation (4).

Application of modified Bernuolli’s equation 

Inclusion of energy losses, hydraulic machines etc., combined application of continuity and Bernoulli’s equations (4). 

Uniform flow in open channels

Manning’s equation, flow measurement in open channels (2).

Hydraulic machinery 

Basic types of machines, features, principles of operation, pump test curves, selection of machinery (3).

Further topics

Water hammer, surge tank, wave motion – use of simple equations for pressure rise in pipes, stresses in pipe walls, height of surge, energy flux in waves (3).

Hydrological processes 

Hydrological cycle, rainfall, runoff, runoff processes, concept of hydrograph, relation of catchment properties to processes and shape of hydrograph, design of simple drainage systems using the rational method (4).

Groundwater 

Properties of aquifers, introduction to groundwater hydrology, Darcy’s law, percolation test, pump test (4).

Water resources of Sri Lanka 

Distribution of rainfall, rivers and seasonality of rainfall and flow, uses of water, important water resources development schemes (2).

Summary 

Reframe original questions, guide through solution using knowledge developed in text, pointers for further information and advanced knowledge, example numbers (1).

Laboratory Classes

6 to 8 laboratory classes/demonstrations from the following: pipe friction, stability of  floating bodies, impact of jets, flow through orifice, venturimeter, weir, flow through pipe transitions, uniform flow in open channels, pump test, determination of flood hydrograph,  groundwater flow and pump test

Outline for Course: Fluid Mechanics

Course Code: CEU3231

Prerequisites: CED1232, MPD 1230,

Broad aims and objectives:

The aim of this course is to teach the student the theoretical concepts of fluid mechanics and the application of these concepts to various branches of Hydraulic Engineering.  At the end of the course the student should be able to solve problems related to non-uniform open channel flow, sediment transport in channels and rivers, fully developed flow in pipes and conduits, dimensional analysis, hydraulic machines, unsteady flow, etc.

Broad teaching strategy

Level: Technology 5   
Credit rating: 1/3

Total number of Sessions :75

Component
Number of Sessions
Number of Hours

Printed Material
41
82

Tutor Marked Assignments (3 Nos.)
12
24

Continuous Assessment Tests (2 Nos.)
02
04

Day Schools (3 Nos.)
06
12

Laboratory Class (3 days)
12
24

Final Examination 
02
04

Total
75
150

Continuous Assessment:

Tutor Marked Assignments: 3

Continuous Assessment Tests: 2

Laboratory Classes: 6 classes

Final examination:

Essay type questions: 3 hrs.

Eligibility criteria

OCAM - Overall Continuous Assessment Mark, Suffixes 1,2,3 in TMAs and 1 and 2 in CATs refer to marks obtained for TMAs and for CATS respectively, in the descending order.

Syllabus:

Introduction: 

Use two or three engineering problems to introduce course – delivery of water through open channels, delivery of water through pipes, forces on objects due to flowing fluids (1).

Review: 

Review of elementary concepts, units and dimensions, velocity, pressure, head, streamlines, concept of control volumes, equation of continuity, force-momentum equation, Bernoulli’s equation (1).

Fundamentals of Fluid Mechanics:

Fundamental equations for the flow of a viscous fluid, simplified derivation of the Navier-Stokes equations, solutions for simple cases, Laplace’s equation, application to ideal fluid flow, groundwater flow and highly viscous flows, (3)

Dimensional Analysis: 

Dimensional analysis of problems, non-dimensional numbers, scaling of equations, Buckingham’s theorem, theory of models, applications (3).

Turbulent Flow: 

Nature of turbulent flow, turbulent shear stress, Reynolds’ averaging and closure problem, eddy viscosity and closure of equations, applications (2).

Ideal Fluid Flow:

Velocity potential and stream function, 2-dimensional flows,  streamlines and equipotential lines, representation by functions of complex numbers, sources, sinks, vortices, use of conformal transformations, circle theorem, flow past a circular cylinder, lift force, drag force and D’Alembert’s paradox, applications (4).

Viscous Fluid Flow:

Concept of boundary layer, drag forces, separation, drag coefficients, simple boundary layer equations, applications (4).

Fully Developed Flow in Pipes and Conduits: 

Laminar and turbulent flow, shear stress, friction factor, Reynolds number, velocity distributions, effect of roughness, Moody diagram, flow between parallel plates (3).

Open channel flow:

Specific energy, critical depth, flow through transitions, force-momentum equation in open channel flow, hydraulic jump, uniform flow, Manning’s equation, non-uniform flow, flow profiles, computation of non-uniform flow, application of computer models, basic hydraulic structures (8).

Sediment transport:

Initiation of motion, Shields’ curve, sediment transport equations, design of channels, sediment transport in rivers, bedforms and channel geometry (5).

Hydraulic Machines:

Theory of hydraulic machines, performance characteristics, selection of hydraulic machines (3).

Unsteady Flow in Closed Conduits:

Surge tank, water hammer, applications (2).

Summary: 

Summary of course in terms of problems raised in Introduction, relevance of derived results to engineering practice, pointers for further reading (1).

Laboratory Classes: 

Six classes – two one open channel flow (flow through channel transitions and non-uniform flow), one each on wind tunnel, pump tests and unsteady flow, one on application of computer models to solve problems in hydraulics

Outline for Course: Coastal and Hydraulic Engineering

Course Code: CEU4235

Prerequisites: CEU3231

Broad aims and objectives:

The aim of the course is to teach the student to apply the theories of fluid mechanics to solve problems and obtain design parameters in the areas of Hydraulics and Coastal Engineering.  At the end of the course the student should be able to explain the theoretical and/or empirical basis for the design of the structures and be able to carry out computations related open channel and river hydraulics, coastal engineering, etc. 

Broad teaching strategy

Level: Technology 6
       Credit rating: 1/3

Total number of Sessions :75

Component
Number of Sessions
Number of Hours

Printed Material
40
80

Mini-projects (4 days)
16
32

Tutor Marked Assignments (3 Nos.)
09
18

Continuous Assessment Tests (2 Nos.)

Day Schools (3 Nos.) 
02

06
04

12

Final Examination 
02
04

Total
75
150

Continuous assessment:

Tutor Marked Assignments: 3

Continuous Assessment Tests: 2

Mini-project:

Final examination:

Essay type questions: 3 hrs.

Eligibility criteria

OCAM - Overall Continuous Assessment Mark, Suffixes 1,2,3 in TMAs and 1 and 2 in CATs refer to marks obtained for TMAs and for CATS respectively, in the descending order.

Syllabus:

Computational methods in Hydraulic Engineering. 

Review of numerical methods, selection of appropriate methodology based on problem definition and data availability, application to open channel, river and coastal hydraulics and engineering (2).

Open Channel Hydraulics.

Unsteady flow in open channels, computer modelling of open channel networks, hydraulic forces on bridge piers, design of open channel networks (6).

River hydraulics.

Velocity distributions in rivers, secondary flows, meandering, sedimentation and erosion, design of intake and diversion structures (4).

Hydraulics Models. 

Theory of hydraulic models, mobile bed models (2).

Wave theory. 

Derivation of small amplitude wave theory, wave shoaling, refraction, diffraction, reflection.  Wave breaking, non-linear effects, longshore current, wave measurements, wave spectra, determination of design wave conditions, wave climate off the coast of Sri Lanka, wave energy (5).

Coastal Hydraulics. 

Tides, tidal exchange in estuaries, wind driven flows, effects of ocean currents (3).

Coastal Sediment Transport 

Near-bottom boundary layer, bedforms, sediment transport by non-breaking waves, sediment transport by breaking waves, on-offshore and longshore transport, beach profile change, closure of estuaries, coastal erosion and accretion, control of erosion, relationship between coastal processes and coastal geomorphology (5).

Coastal Structures. 

Design of revetments, groynes, breakwaters, etc. Harbours and anchorages, extraction of wave energy (4). Coastal Zone Management. Introduction to the coastal zone, use conflicts in the coastal zone, coastal zone regulations (2). 

Environmental hydraulics

Transport and dispersion of pollutants in water and air, turbulent jets and plumes, gas exchange at interfaces, settling of particles (6).

Mini-project: 

Mini-project 1

Investigation involving a model at the Department of Irrigation Hydraulic Laboratory (10 hours).

Mini-project 2

 Solution of a problem or a design using a computer package (22 hours)

ENVIRONMENTAL CHEMISTRY - PART II

ENVIRONMENTAL CHEMISTRY OF THE HYDROSPHERE (Water)

________________________________________________________
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IRRIGATION AND WATER MANAGEMENT

___________________________________________________________________________

Block - 01


1. Historical Background of Irrigation in Sri Lanka Anuradhapura Period

2. Polonnaruwa Period

3. Decline of Irrigation Civilization

4. Irrigation in Sri Lanka under Western Rule

5. Post Independence Period & Project Management

6. Management of Rehabilitation works

Block - 02

1. Present Socio-Economic - Situation  (I)

2. Present Socio-Economic - Situation  (II)

3. Proposed Improvements to socio Economic Situation

4. Importance of operation and maintenance

5. Operation practices

6. Maintenance practices

7. Constraints for crop diversification.

8. Soil and land management and irrigation and drainage requirement for diversified crops

9. Irrigation water delivery scheduling for other field crops

10. Methodology of performance evaluation

11. Monitoring of performance of irrigation projects

12. Environmental hazards of irrigation projects

13. Irrigation and public health.

14. Methods of controlling adverse effects of irrigation on physical environment

15. On farm water mater management with saline and sodic soils and saline water 

16. Different methods of irrigation

17. Evaluation of irrigation water requirement

SOIL AND WATER CONSERVATION

__________________________________________________________________________________________

Block 01

1. Man. and soil erosion

2. Mechanics of erosion

3. Rain splash erosion

4. Erosion and running water

5. Estimation of Peek runoff

Block 02

6. Channel erosion and design of channels

7. Type of erosion

8. Wind erosion

9. Factors affecting erosion erosivity

10. Erodibility, stone and land management

11. Sediment transport

12. Reservoir sedimentation

13. Soil erosion problems in Sri Lanka 1

14. Soil erosion problems in Sri Lanka 2

Block 03


6.   Prediction of Soil loss

7.   Soil erosion surveys

8.   Strategies for soil conservation

9.   Mechanical conservation measures

10. Water ways and shelterbelf design

11. Field management and agronomic methods

Block 04

6.   Watershed management

7.   Gully erosion and control

8.   Conservation Farming

9.   Water Conservation 

10.  Socio - Economic Consideration

SOIL PLANT WATER RELATIONSHIP

______________________________________________________

Block 01

01 Soil physical properties influencing soil water storage, movement and uptake by plants

02 Soil moisture characteristic curves

03 Involvement of water into soils infiltration, measurements of infiltration and percolation

04 Redistribution, internal drainage, seepage

05 Movement of water within soils
(I)

06 Movement of water  within soils
(II)

07 Measurement of soil water (I)

08 Neutron Probe and its use

Block 02

09 Roots and root growth

010 Absorption of water

011 The absorption of solutes by plants

012 Movement of water in plants

013 Transpiration

014 Water deficit and plant growth

Block 03

015 Soil Aeration gaseous exchange mass flow and diffusion

016 Thermal Regime and Thermal properties of soils

017 Soil water management, Drainage, Leaching and Reclamation

018 Soil erosion and soil covers

019 Soil pollution

IRRIGATION AND DRAINAGE ENGINEERING

___________________________________________________________________________

1. Role of irrigation in the different agro - ecological regions of Sri Lanka

2. Crop water requirement and important definitions

3. Measurement of crop water requirements

4. Estimation f crop water requirements

5. Irrigation requirement of other field crops and efficiency of irrigation

6. Irrigation scheduling for other field crops

7. On farm land grading and field layout for efficient irrigation practices

8. Design of canals

Block 3

9. Surface irrigation systems

10. Irrigation water management for rice based irrigation systems 

11. Design of sprinkler irrigation

12. Drip irrigation

13. Importance of drainage

14. Laboratory and field method of measuring some of the physical parameters for surface irrigation

Block 4

15. Theories of drainage

16. Drainage design criteria

17. Drainage problems and practices in Sri Lanka

18. Drainage Machinery

University of Sri Jayawardenapura

________________________________________________________

Bachelor of Science Degree - (Optional Course units) 

Subject area:  Limnology

Optional course on

Limnology & Ground Water Ecology Zoo 309.20

Medium - English

Semester:  2

LECTURE PROGRAM
Lectures 1,2&3          Introduction to Fresh Water Ecology 

Fresh water resources on earth, Demophoric use, The hydrologic cycle & water resources on earth origin of lakes, general characteristics of lakes, evolution of lake & lake morphometry

Lectures 4&5
Physical Characteristics of Fresh Water Ecosystems:

Depth contours; underwater profiles; hypsographic curves underwater light conditions; transparency; turbldity; colour; water temperature Isopleths; water density; dissolved oxygen Isopleths.

Lectures 6&7

Mixing and stratification of Lakes

Depth -time diagrams; thermal stratification of lakes; chemistry and biology of stratified lakes

Lectures 8 & 9

Chemical Characteristics of Fresh Waters

The nutrient complex: nitrogen phosphorus: silica; the carbon complex alkalinity acidity; CO2 pH, hardness organic carbon in fresh waters.

Lectures: 10 & 11
Organic Pollution of Fresh Waters

Origin, composition and fate of dissolved organic carbon; photochemical and microbial decomposition of dissolved organic carbon

Nutrients & the Eutrophication of Fresh Waters:

Natural and cultural eutrophication; blological and chemical effects of eutrophication; trophic state classification of fresh water; Management of equtrophication in Sri Lanka

Lectures 12 & 13
Algal Blooms in Fresh Water

Favouring conditions for blue-green algal blooms of Sri Lanka control and management of algal blooms - concepts

Lectures 14 - 16
River Ecosystems

The origin of steams, River basin, Stream order and net work, Geomorphology, Physical conditions, Chemical conditions.  The River basins & Development of water resources of Sri Lanka 

The river continuum concept:

                                   upland streams and lowland rivers Nutrient Cycles, Microblal Loops,                                     inorganic nutrients and detritus; autotrophic producers, consumers and                                     decomposers

Lectures 17  - 22
The Ground Water ecology

Ground water in the water Cycle, the occurrence of Ground water, infiltration, exfiltration.  Ground water discharge & recharge, Artesian aquifers & non-artesian aquifers.

Lectures 23-25
            Benthic environment

Major ground water organisms Their adaptations, Species diversity & diversity Indexes Benthic organisms and bio indicators

Lectures 25 - 26
Wetland Ecosystem

Classification of freshwater wetlands; wetland habitats and communities; macrophyties, benthic macroinvertebrates, fish; food webs an nutrient cycling of wetland Degradation and.

Lectures 27 & 28
Restoration of Floodplain Wetlands

Permanent inundation, exotic species, agricultural runoff restoration management

Lectures 29 - 30
Basic principals in Water resources management

Major water issues, Major catchment issues and integration of ecology in water resources management.

Final power point presentation:            2-3 hrs an overview of all the lectures

Eastern University of Sri Lanka

__________________________________________________________________________

Detail syllabus

AEN 2201 Agricultural Hydraulics and Hydrology (2:30/00)

Agricultural Hydraulics:

Introduction to the Hydraulics





            1hr

Total and center of pressure






1hr

Pressure distribution diagrams and applications



1hr

Liquid in motion







1hr

Flow through pipes







2hrs

Energy loss due to friction






2hrs

Minor losses in pipelines






2hrs

Determination of total dynamic head & power requirement of the pumping   1hr

Open channel flow







2hrs

Economic design of machine






1hr

Hydraulic channel and practical applications or Bernoulli's equation
1hr

Hydrology:

Introduction to the agricultural hydrology




1hr

Hydrology cycle







1hr

Precipitation








1hr

Interception








1hr

Infiltration








1hr

Runoff









1hr

Hydrographic techniques






3hr

Stream flow








1hr

Ground water








2hrs

Measurements & estimation of rainfall interception, infiltration,


runoff, stream flow and ground water





3hrs

AEN 331 advanced Irrigation and water management (30/30)

Theory:

Components of an irrigation system





1hr

Irrigation efficiencies







1hr

Surge irrigation 







2hrs

Fertigation techniques







2hrs

Evaluation of irrigation systems

a. Border irrigation






2hrs

b. Basin irrigation






1hr

c. Furrow irrigation






2hrs

d. Sprinkler irrigation





            2hrs

e. Drip irrigation






2hrs

Design of sprinkler irrigation systems




            3hrs

Design of trickle irrigation systems





2hrs

Water losses and its control






1hr

Crop response to irrigation water 





1hr

Irrigation project planning and management




1hr

Reclamation of poorly drained and salt affected soils


            2hrs


Installation and maintenance of drainage systems



2hrs

Irrigation with saline water






1hr

Irrigation structures for water conveyance, flow control & management
1hr


Economics of water application methods




1hr

Practical:

Surge irrigation systems






2hrs


Fertigation technique







2hrs

Evaluation of irrigation systems

a. Border irrigation





2hrs

b. Basin irrigation






2hrs

c. Furrow irrigation 





2hrs

d. Sprinkler irrigation 





2hrs

e. Drip irrigation






2hrs

Field measurements for water losses





4hrs

Irrigation structures for water conveyance, flow control & management
2hrs

AEN 335 Soil and Water Conservation Engineering (15/10)

Introduction - Mechanics of erosion





1hr

Physics of rainfall







2hrs


Erosivity of rainfall







1hr

Erodibility of soil







1hr

The universal soil loss equation and its application



2hrs

The principles of mechanical protection works



1hr

Designing of mechanical protection works




1hr

Control of erosion by crop management




1hr

Sediment transport







2hrs

Competition for available water supplies




1hr

Other beneficial uses of irrigation water




1hr

Practical:

Design of mechanical protection works




2hrs

Control of erosion by crop management 




2hrs

Climate and irrigation requirement





2hrs

Scheduling of irrigation to meet objectives




2hrs


Erosion research studies






2hrs

AEN Advanced Hydrology and Water shed management (30/10)

Advanced hydrology:

Hydrograph analysis unit hydrograph





2hrs

Introduction to hydrologic modeling





2hrs

Groundwater occurrences & exploration 




1hr

Groundwater hydraulics






1hr

Solution to groundwater problems





2hrs

Analogue








1hr


Analytical and numerical methods





1hr


Flow nets








1hr

Well hydraulics, pumping test





            1hr

Bore hole design







1hr

Groundwater recharge & groundwater use




2hrs

Watershed management:

Concepts and definitions of watershed management



2hrs


Current problems in watershed





2hrs

Process operation in watershed





3hrs

Quantification of hydrological and soil erosion process


3hrs

Impacts of land management of quantity & Quality of water resources
3hrs

Strategies to prevent watershed degradation




3hrs


Methodologies for cost/benefit assessment




2hrs

AEN 432 Water Resources and Irrigation Management (30/10)

 Introduction to water resources





 2hrs

Water resources in Sri Lanka, Problems and remedies


             4hrs


Water harvesting and recycling





             2hrs

Climatic requirements in relation to irrigation



             4hrs

Problems and procedures in determining water supply

requirements in irrigation projects





3hrs

Water measurements







2hrs

Selected problems on farm water management



            3hrs

Importance of agricultural drainage





1hr

Determination of drainage spacing under steady stage and 

unsteady stage conditions 






4hrs

Leaching requirement







2hrs

Determination of drainage design parameters



            1hr

Drainage system design






2hrs

ZL 204 Ecology - ½ unit

(Lectures: 15 hr:      Practical: 20 hrs.)

Structure and function of ecoysystem; World biomes; Natural resources of Sri Lanka; Aquatic macrophytes, impacts of human activities on the environment, Eutrophication; Conservation.

Practicals

Measurement of key parameters in the field; Estimation of primary production, sampling Methods; Identification of aquatic macrophytes and invertebrates; Monitoring of pollution.

Prerequisite Second Year- Ecology

 ZL 406   Advance Ecology - 1 unit

(Lectures: 30 hrs;    Practicals; 40 hrs)

Population Ecology; Community interactions.  The bioms, the morphological and physiological adaptations of the major species of animals in each biomes.

Lakes and rivers as freshwater biomes, Mechanisms involved in cycling of nutrients in tropical and temperate lakes; role of microbiological flora, plankton, neuston etc.; Theory of mutalism - modular types, vertical irrigation of zooplanktion, specialized microhabitat, neuston layer; Mangroves of Sri Lanka, Land water interactions, aquatic weeds major problematic plants in developing countries, Eliminating unwanted species by environmental manipulation, water quality measures in Sri Lanka; water sewage treatments, Toxicology, Introduction with particular reference to ammonia as a toxic factor; Pollution - heavy metals in the environment; Conservation and management of Ecosystem.

Practicals 

Permanent preparation techniques - algae, diatom, macro and micro organism, handling of equipment available for ecological studies; Biological monitoring techniques, study of factors polluting soil.  Air and water analysis of sample to determine degree of pollution; Advance methods involved in measuring productivity; Measuring dissolve organic substances in water - GLC and spectrophotometic methods, Study of epiphytes on artificial surfaces, Processing of ecological data, Visits to laboratories and places of interest in the field.

University of Jaffna

________________________________________________________ 

Faculty of Agriculture

Department of Agricultural Engineering

AEN 2101 Applied Hydrology and Engineering Hydraulics 3(30/30)

Hydrologic cycle, Precipitation, Interception, Infiltration, Evapotranspiration, run-off, Factors affecting hydrologic cycle, Stream flow, Unit hydrograph, Hydrograph,  Computer programming and analyzing, Human interference with Hydrologic cycle, Fluid dynamics and channel flow.

AEN 2201 Irrigation, Surveying and Leveling 3(30/30)

Soil-water-plant relationship, Availability of soil moisture, Crop water requirement, Selection of water application method, Computer Programming (CROPWAT) Surveying and  leveling, Contouring Plane table surveying.

AEN 3101 Soil Conservation, Drainage and Ground Water Engineering 3(30/30).

 Soil Conservation, principles, Soil erosion system, Introduction to ground water, Types of well,  Well design, Interference among the well, Quality of ground water, Pumping test, Water demand, Types of pumps, Function, Operation and maintenance of irrigation pumps, Drainage.

AEN 4202 Advanced Irrigation and Water Management  2(30/00)

Irrigation systems development in Sri Lanka, Water shed management, Components of an irrigated system, Recent techniques in sprinkler drip irrigation efficiencies, Water losses and its control, Crop response to irrigation water, Irrigation project planning design and implementation, Cost benefit analysis of irrigation projects, Irrigation management problems and tactics.

AEN 4014 Advanced Hydrology 2(30/00)

Hydrograph analysis, Unit hydrograph, Synthetic unit hydrograph, Runoff prediction, Reservoir and flood routing, Introduction to Computer modeling and hydrologic modeling, Simulation of component process of hydrologic cycle, Applied computer models in hydrology.

Faculty of Science

BTG 22 Microbiology (25 hours lecturer, 25 – 30 hours practical & 8 hours tutorials).

Microbiology: Microbiological techniques, Isolation and characterisation of microorganisms – characterizations of  bacterial growth requirements. Morphology of bacteria (Staining, etc…). Physiological characters such as carbohydrate dissimilation, proteolysis test, tests for specific enzymes, serological tests and phage typing, Cell growth, methods of determining bacterial cell numbers – Breeds method, dilution count, plate count. Bacterial growth curves – different phases of growth, estimation of generation time, factors affecting the rate of cell division, Environmental Microbiology, Microbiology of air, Microbiology of soil – Mineralization and mmibilization Microbiology of water – Methods of water testing including biochemical tests, purification and water pollution. Microbiology of food and dairy products.

ZOG 34: Environment Biology (33 hours of lecturers and 10 hours & tutorials 25 – 30 hours of practical).

Study of Factors polluting soil, water and air, their effects on environment, plant, animal and man special emphasis on pesticides and environment, analysis of samples to determine degree of pollution, remedies, case studies, problems in Sri Lanka; Sri Lankan legislation on environmental protection, conservation

Institute of  Engineering SriLanka
______________________________________________________________________

EngineeringCourse

SYLLABI

PART ll, PART lll - A & B

List of Subjects

Part ll

Civil Engineering Stream








Number of Hours








       Lectures
              Practicals

201
Mathematics




80

202
Structural Analysis



80


6

203
Surveying




80


42

204
Hydraulics




80


6

205
Engineering Geology and Soil Mechanics
80


18

206     Structural Design - Reinforced Concrete
              80


18

Part III A

Civil Engineering Steams

5 compulsory Subjects and any one optional

Number of Hours








      Lectures
    Practicals

302      Structural Analysis


80

18

303
Civil Engineering Construction


80

18

304
Water Engineering




80

18

305
Geotechnical Engineering



80

18

306 Structural Design - Prestressed Concrete

80

18

And Steel







Optional










Number of Hours








       Lectures
      Practicals

315
Highway & Traffic Engineering


80

18

316
Environmental Engineering



80

317
Irrigation and Water Engineering


80

318
Building Services Engineering


            80

Mechanical Engineering Stream

4 compulsory subjects and any two optionals


           Number of Hours








    Lectures
     Practicals


301
Mathematics





80

312
Mechanics of Solids




80

313
Dynamics of Mechanicsal Systems


80

24+


314
Applied Thermodynamics



80

24

Optional

      Number of Hours









Lectures
Practicals

322      Operational Research 


80

323
Control Systems Engineering



80

12


324
Machines Designs




80

12

325
Manufacturing Systems Engineering


80




Electrical Engineering Stream

4 compulsory subjects and any two optionals

     Number of Hours









Lectures
Practicals 

301      Mathematics


80

307
Electrical Machines ll




80

24

308
Power Systems ll




80

24


309
Electronic Systems Engineering


80

18


Optional

    Number of Hours









Lectures
Practicals 

311     Computer Systems Engineering


80

12

319
High Voltage Engineering



80

12

320
Power Electronics & Applications


80

12

323
Control Systems Engineering



80

12

Electronic Communication & Computer Engineering Steam

4 Compulsory Subjects and any Two optionals

     Number of Hours









Lectures
Practicals

301
Mathematics





80

309
Electronic Systems Engineering


80

24

310
Communication Systems Engineering

            80

24

311
Computer Systems Engineering


80

18

Optional

      Number of Hours









Lectures
Practicals

320
Power Electronics & Applications


80

12

321       Physical Electronics 
                                         80

12

323
Control Systems Engineering



80

12

326
Software Systems Engineering 


            80
             not available yet


Part lll B

     Number of Hours









Lectures
Practicals

327
Engineering Management



80

-

Part lll C

Project Report

SYLLABI

PART ONE

List of Subjects

101 Mathematics

102 Presentation of Engineering Information

103 Properties and Strength of Materials

104 Electrotechniques

105 Theromodynamics

106 Applied Mechanics


      PART TWO

201 Mathematics

202 Structural Analysis

203 Surveying

204 Hydraulics

205 Engineering Geology and Soil Mechanics

206 Structural Design: Reinforced concrete

207 Electronagnetic Fields and networks

208 Electrical Machines I

209 Power Systems I

210 Electronics

211 Communications

212 Applied Thermodynamics and Fluid Mechanics

213 Mechanics of Machines

214 Strength of Materials

215 Production Technology

216 Materials Engineering

PART THREE A

List of Subjects

303 Mathermatics

304 Structural Analysis

305 Civil Engineering Construction

306 Water Engineering

307 Geotechnical Engineering

308 Structural Design – Prestressed Concrete and Steel

309 Power Systems II

310 Power Systems II

311 Electronic Systems Engineering

312 Communication Systems Engineering

313 Computer Systems Engineering

314 Mechanics of Solids

315 Dynamics of Mechanical Systems

316 Applied Thermodynamics

317 Highway & Traffic Engineering

318 Environmental Engineering

319 Irrigation and Water Power Engineering

320 Building Services Engineering

321 High Voltage Engineering

322 Power Electronics and Applications

323 Physical Electronics

324 Operational Research

325 Control Systems Engineering 

326 Machine Design

327 Manufacturing Systems Engineering

328 Software Systems Engineering

PART THREE B

List of Subjects

329 Engineering Management

Syallabi

PART ONE

List of Subjects

107 Mathematics

108 Presentation of Engineering Information

109 Properties and Strength of Materials

110 Electrotechniques

111 Theromodynamics

112 Applied Mechanics


      PART TWO

217 Mathematics

218 Structural Analysis

219 Surveying

220 Hydraulics

221 Engineering Geology and Soil Mechanics

222 Structural Design: Reinforced concrete

223 Electronagnetic Fields and networks

224 Electrical Machines I

225 Power Systems I

226 Electronics

227 Communications

228 Applied Thermodynamics and Fluid Mechanics

229 Mechanics of Machines

230 Strength of Materials

231 Production Technology

232 Materials Engineering

PART THREE A

List of Subjects
330 Mathermatics

331 Structural Analysis

332 Civil Engineering Construction

333 Water Engineering

334 Geotechnical Engineering

335 Structural Design – Prestressed Concrete and Steel

336 Power Systems II

337 Power Systems II

338 Electronic Systems Engineering

339 Communication Systems Engineering

340 Computer Systems Engineering

341 Mechanics of Solids

342 Dynamics of Mechanical Systems

343 Applied Thermodynamics

344 Highway & Traffic Engineering

345 Environmental Engineering

346 Irrigation and Water Power Engineering

347 Building Services Engineering

348 High Voltage Engineering

349 Power Electronics and Applications

350 Physical Electronics

351 Operational Research

352 Control Systems Engineering 

353 Machine Design

354 Manufacturing Systems Engineering

355 Software Systems Engineering

PART THREE B

List of Subjects

356 Engineering Management

Irrigation Training Institute Galgamuwa

____________________________________________________________________

( 2 year course Diploma in Irrigation Engineering)

SYLLABUS OF COURSE SUBJECTS.
DIE – 200  SURVEYING & LEVELLING

                   (Duration 720 hrs)

Chain surveying

Equipment, Chain surveying procedure, Errors in chain surveying, booking, plotting, limitation

Levelling and countering

Types of level, Adjustment of level, Method of levelling, Booking, errors in Levelling, Permanent adjustment of level, Longitudinal sectioning, cross sectioning.

Theodolite survey 

Adjustment of thedolite, Measuring angle by Theodolite, permanent adjustment, Theodolite traversing, Errors in traversing and correction, preparation of co-ordinate sheet, plotting.

Computation of Areas and Volumes

Construction Survey

Staking out building, staking out pipelines, setting out roads & culverts, setting out curves etc

Total station Instrument

Type of instruments, Method of measurement, usage of computer package in analysis and plotting 

PIR and FI Survey

Method of preparation of PIR and FI reports. And its importance

 DIE – 201  CIVIL ENGINEERING CONSTRUCTION



(duration 432 hrs)

Part: A-Construction Resources and Organisation

Natural construction materials

Location, Method of Investigation, testing, selection of natural construction material such as earth, gravel, Rock, metal, sand

Geology

 Different types of rocks, processes of rock formations, stages of site investigations, detailed sub-surface investigations, preparation of geotechnical investigation reports, Investigations in different stages in a Project

Structural property of timber, seasoning, preservation

Commercial Construction Material

 Manufacturing process for cement, type of cement testing and standards

 Production of steel, use of steel as reinforcement, testing

 Manufacturing process of burnt clay bricks, tiles, asbestos sheet , testing, dimensions, strength        etc

Plant and Machinery

Production analysis, work study, optimum use of machinery

Maintenance of machinery and equipment

Provision of temporary Works

Program and progress

Critical path analysis levelling resources, procurement schedule and financial planning, preparation of bar charts

Progress reporting method at different levels, methods in computing Physical and financial progress

Monitoring progresses at different level and reviews the progress and revision of program etc  

Mode of execution of construction works

On force account.

Preparation of resources requirements

Method of marking check rolls and D-rolls, field stores procedures and entering work done into the measurement

On Contract bases 

 Types of Contracts appropriate tender boards and tender procedures, Tender documents. General conditions, Responsibilities of Engineer & Engineer’s Representative, Payments to the contractor, Extra contractual payments 

Quality control of construction

 Assurance of Quality in earth work in embankment and canals, Earth work machinery in quality control, Concrete Materials, Assurance of concrete Quality 

PART B: Applications

.Earth Enbankment 

Concrete construction

Building construction

Road construction

DIE – 202 STRENGTH OF MATERIAL / STRUCTURE / SOIL MECHANICS / ENGINEERING GEOLOGY


(Duration 216 hrs)

.

Soil mechanics

Basic characteristics and physical properties of soil 

Composition and Classification of soil, Particle size analysis, limit analysis

Strength of soil, Friction and cohesion, Coulomb’s theory, Stress distribution, Compaction of soil,

Slope Stability analysis, Seepage analysis

Active and passive earth pressures on retaining walls, Mohr’s circle theory and wedge theory

Bearing capacity of soil for foundation Design 

Strength of material and structures

Loads and supports, Direct stress and strain, Shear stress and strain

Shear force and bending moment diagram

Analysis of simple structures and frame structures

Properties of concrete and reinforcement

Design of beams, slab, column, and footings

Design of bridges and culverts

Engineering geology

Composition and classification of rocks, sedimentary and metamorphic rocks, weathering of rocks, erosion of soil.

Geological structure and mapping

Interpretation of bore hole data and geological sections 

DIE – 203   Irrigation & Drainage 

(Duration 200 hrs)

Hydrology

Measurement of rain fall and distribution of rain fall stations, Frequency analysis, return period, 75% rain fall

Stream flow record, seasonal yield

Irrigation water requirement

Soil–plant-water Relationship, land soaking, land preparation, Evapotranspiration, crop water req., losses

Operation study

Depth-area-capacity curve, water balance equation, loss in the storage tank, optimum reservoir capacity, Command area

Flood study

Hydrograph, inflow flood hydrograph Flood peak, catchment, detension,flood routing,out flow hydrograph, determination of spill length

Hydraulic consideration of reservoir and Anicuts

Hydraulic design of spill, sluice including the stilling basin

 .

Design of Irrigation canal and drainage canal

and canal structures

Limiting Non silting and Non scouring velocity ratio.

Free board, radius of bend

Hydraulic design of canal structure such as turn out, drops,Regulators , canal spill etc

Over head Irrigation

Sprinkler Irrigation,

Drip Irrigation

DIE – 204  Design procedures / Drawings / drafting standards / specifications

(Duration 192 hrs)

Drawing instruments and their application

Principal of engineering

Orthographic projection

(I)
First angle projection

(II)
Third angle projection

Iso-matric view of objectives

Civil Engineering Drawings

1. Location Plan, site plan

2. Structural Plan

3. LSS and CSS

4. BOP

5. Reinforcement plans

Mechanical Drawings

Standard Nut and bolts

Introduction to assembly Drawing
Electrical Drawings

 Drawing of symbols for Electrical system, and for electrical service in buildings

Design procedures

DIE – 205  Fluid Mechanics and Hydraulics


(Duration 108 hrs)

Pressure 

Variation of pressure ,its measurement and Force due to pressure  

Buoyancy

Equilibrium of floating bodies, Stability of submerged bodies, Metacentric height and position of metacentre

Fluid flow

Types of flow, Motion of fluid particle, Discharge and Mean velocity

Momentum of fluid flow

Momentum Equation , Force due to Momentum change 

Energy

Energy equation and its application

Pipe flow


Flow through pipes in series and parallel, Head balance method and quantity balance method for pipe net works

Open Channel Flow

Specific energy, Non dimensional specific energy curves,  Occurrence of critical flow conditions, Equation of gradually varied flow, Classification of water surface profiles and hydraulic jump. 

DIE – 206(C) Computer application

(Duration 54 hrs)

Introduction of computer technology

1. MS office

2. Excel 2000

3. MS word 2000

4. Power point

5. Access 2000

Autucad 14

Preparation of quantity sheet and estimate using Excel

Preparation of progress report using Excel

Presentation using power point

Record keeping and updating using Access 2000

Preparation of Drawings using “Auto-cad”

DIE – 206(M)  MATHEMATICS    

(Duration 54 hrs)

1. Calculus 

Differentiation,Partial and Total derivatives ,Integration , Integration by 

parts ,The definite integral ,Application of integration to Areas and volumes , First order differential equations.  

2. Numerical Analysis 

Newton closed integration formulas ,Trapezoidal and Simpson’s rule ,Errors in numerical integration ,Composite integration formulas ,Richardson’s extrapolation formula for integration.  

3. Algebra 

Binomial theorem and factorial notation ,Matrices , Addition and multiplication of matrix Square matrices ,Algebra of square matrices ,Transpose ,Matrices and linear equation ,Determinants of the matrix of order one two and three , Inevitable matrices and determinants. 

4. Statistics 

Determination of mode ,mean ,median ,variance ,and standard deviation, Probability ,Finite probability spaces ,Theorems on finite probability spaces, Conditional probability. Probability distribution , Normal and Bi-Normial distribution.

5. Trigonometric 

Trigonometric formulas ,Solving trigonometric and inverse trigonometric equations

6. Complex Analysis

DIE-207 QUANTITY SURVEYING  / DATA FOR COSTING  / ESTIMATE

Quantity Surveying :

· Mensuration  Formula and  problems, areas and volumes.

· Planimeter , Trapezoidal and Simpson’s rule.

· Estimation of areas , and volumes of regular and irregular figures, earth work calculations in cut and fill.

· Preparation of Bill of Quantities (BOQ)  with items grouped in sections and each section sub-divided into its various  trades, quantities should accurately represent the quantities as measured from the drawings to certain specific and clearly stated limits. 

Data for Costing :

Costing according to construction agency; Basis of rate analysis materials, transport, labour, plant, Basic rate, job overheads, general overheads, overheads and profit factor, unit rate, Basis of hourly plant rate-capital cost , fixed cost , operation cost , maintenance overheads ,  Production analysis for selected items of work.

Engineer’s Estimate :

Base cost-application of unit rates to quantities in BOQ, lump sums; Administration  and Overheads; Physical contingencies; Price contingencies; Total cost estimate.

DIE – 208  Water Management

Soils

Soil formation process, Physical, chemical and biological properties of soils, Plant Structure, Water absorption by plant, Factors affecting water absorption and water use

Agro-meteorological data measurement 

Use of gauges in determination of crop water requirements and current meters for measurement of irrigation efficiencies.

Agronomics of field crops

Rice production statistics, Varieties of rice grown in Sri Lanka, Water requirements for rice plant during different growth stages, Methods of irrigating rice plants, Production statistics of other field crops, Cultural practices required for other field crops

Methods of Application of Water and Measurement

Surface systems, Sprinkler systems, Sub-surface systems, Description of water measuring devices and structures, Definition of efficiencies, Irrigation scheduling and use of it in water management

Farm Irrigation 

Different methods of delivering farm irrigation requirements, Methods of monitoring and reporting water delivery of an irrigation system

Institutional Development

Historical Evolution of Hydraulic Civilisation and the changes in the Socio economic status of the farmer,

Present status of Management Styles and Techniques

Communication principles and the practical aspects, Group dynamics, Conducting meetings, Public speaking, Transactional analysis, Interviewing techniques and decision making

SWOT analysis

Importance of farmer participation and farmer organisations,

Project management, 

Training 

Legal Aspects

DIE – 210   Accounts, Stores and Management

Accounts

Financial regulations, Financial Management, Impress requisition, Receipts and payments, Cash book, Accounting Advances, tender and contract procedures, Rates and quantities, Check rolls and distribution rolls , Audit quarries

Stores

Procurement and Custody of stores, Arrangement and transport of stores, stores books, Board of survey and disposal of unserviceable stores and their write-off

Management

Adminstrative regulations, Establishment code and Irrigation department manual, Ministry department relationships, Channels of communication for technical and administrative functions

Publications related to Water

_________________________________________________________________________

· Madduma Bandara CM, Manchanayake P, Water Resource of Sri Lanka, 1999.  Pub: by NSF

· Munasinghe M, Water Supply and Environmental Management – Developing World Applications – 1992

· Nayakekorala H, Land……. Effects on hydrological processes and their implications on Watershed Management.  A study in the mid country intermediate zone of Sri Lanka, 1999

·  Premalal W. P. R., Time series hydrological modeling in a GIS environment – 1996

· Senarath D. C. H. , de Costa S., Some hydrological aspects relating to natural disaster management.

· AR

· Gunawardana E. R. N. – Overview of hydrology project – Proceedings of the final workshop [on multipurpose trees] – 1998

· Jayarathne V. S. , Jayarani H. M. , Catchment hydrology and landsliding in Sri Lanka – 1998

· Jayasena H. A. H. , Hydrological assessment of the Deduru Oya basin in Sri Lanka – 1998

· Madduma Bandara C. M., Landscape changes and tropical stream hydrology: some observations from the upper Mahaweli basin of  Sri Lanka – 1997

· Mahaweli ganga development programme macro model studies – Hydrological data base – 1983

· Nayakekorala H. B., Madduma Bandara C. M., Mapa R. B., Hydrological implications of soil water dynamics under an alley cropping system in the mid country intermediate zone of Sri Lanka – 1998

· Premalal W. P. R, Determination of water resources sustainability at the upper Mahaweli catchment by time series analysis – 1993

· Madduma Bandara C. M., Drainage density and effective precipitation Journal at Hydrology – 1974

· Madduma Bandara C. M. – Groundwater resources in the Dry zone hard rock areas – Colombo 1973

· Nandakumar V., Makugawa K, Edagawa H, Long-term hydrological data in Sri Lanka: Data book of Hydrological cycle in humid tropical ecosystems – Part I – 1995

· Nandakumar V., Groundwater resources of the Jaffna Peninsula – 1980

· Ponnadurai D. K., Effect of logging on some hydrological parameters of a wet zone forest catchment in Sri Lanka – 1980

· Ranasinghe M. M. A., Kodikara G. S., Hydrological data screening  - 1998

· Tase N., Shilada J., Tanaka T., Hydrological study data in Sri Lanka; data book of hydrological cucle in humid tropical ecosystems : Part II – 1995

· Thurairajah R., Development of the groundwater resources of small limestone islands of Sri Lanka [Journal of Irrigation dept:-  Sri Lanka] – 1976

· Weerasooriya S. V. R., The hydrogeochemistry of ground water and surface water in Sri Lanka – 1985

· Gunawardana E. R. N., Calder I, hydrological importance of Horton Plains 1998

· Hydrology of small catchemnts – vol:1 – Irrigation Dept. – 1998

· Jivendra D., Water pollution management – 1995

· Mahaweli river development programme: macro model studies: hydrological data base – 1983

· Mantritillake H. M., Land use changes and soil erosion: a hydrological perspective economic implications at land use changes – 1999

· Mantritillake H. M., Hydrological impact at land use changes – Upper Mahaweli catchment – 1999

· De Silva C. S., Groundwater regulation through design of agrowel dimensions in the hard-rock aquifer – a case study in the north western province of Sri Lanka  - Tropical agricultural research – 1997 [PGIA] 16368

· Dharmagunawardhane H. A. , Some aspects of hydrogeology and geochemistry of Crystalline rock terrenes in Sri Lanka with special emphasis on Matale and Polonnaruwa districts – 1994 – 02569

·  Dhuruvasanary, Veerasingham, Environmental impact of the Mahaweli development on climate and hydrology [PGIA] – 1983 – 05216

·  Dissanayake C. B., Deep wells and rural development [Journal of the geological society of Sri Lanak] – 1989 – 12977

· Dissanayake C. B., A decade of hydrological contributions to community development in Sri Lanka [Journal of the geological society of Sri Lanka] – 1992 – 12899

· Disanayake C. B., Nitrate in the groundwater in Sri Lanka: Implications for community health [Journal of the Geological society of Sri Lanka] – 1988

· Fernando A., Denis N., Use of remote sensing methods for estimating the groundwater potential of Sri Lanka [Journal of the geological society of Sri Lanka] – 1988 – 12974

· Hendricks R., Sirimanne C. H., Geology and groundwater resources in Vannativillu area.  Colombo Irrigation Dept – 1968 – 18155

· Jayasena H. A. H., Hydrology of fractured basement complexes, a case study from the Kurunegala district of Sri Lanka – 1988 – 00119  C 550

· Kulatunge N., Hydrology of a metamorphic terrain.  A case study of Hambantota [A Sri Lanka Journal the Geological Society of Sri Lanka] – 1988 – 12971

· Dharmadasa D., Analytical studies of stream sediments as monitors in mineralisation [1984] 380712 – 12 / 543 DMA

· Dharmasena, Punchi Baidage – Soil erosion control masures for rainfed farming in the Dry Zone of Sri Lanka – 1992  [444688 – 89 / C 631 .45]

· Dharmatilake Bandara B. W. M., Rice water balance on grumusols in the giants tank command area, Mannar district – 1981 [435542 / C 631.4]

· Jayasena H. A. Hemachandra, Hydrology of fractured District – 1988  C 550

· Padmasiri J. P., Chemistry of handpump wells in Kandy District – 1991 [C 551.498]

· Samarakkody P. J. K., Hydrological and Hydrological studies in Anuradhapura District in Sri Lanka – 1996,  C 551.49

· Weerasooriay Sri Vijaya Rohan – The Hydrochemistry of groundwater and surface water in Sri Lanka – 1985

· Atputhanathan C. S., Catchment hydrology in Mahaweli system in relation to water logging – [PGIA – 1988] 05232

· Balendra V. S., Groundwater in Ceylon – Colombo. [Geological Survey Department ] – 1970  03672

· Andaratillake H. m., Some Hydrological aspects of the Knuckles region – 1990 - 09814 

· De Costa, Water resources engineering [Hydrology and water supply engineering] Colombo – 1998  15182

· De Mel, IDT / Sumanasekara P., Groundwater recharge at Yala [Journal of the National Science Council of Sri Lanka] – 1973   18165                

Professional Questionnaire

_______________________________________________________________________

1. How many years in teaching/professional life?

2. Are/were there water related areas in your subject area of teaching?

3. Should they be included? Can they be included? 

4. What is necessary for the new water related areas to be included?

5. Is IWRM related to your course? How can it be related?

6. Can/should your students be given an opportunity to follow water related courses in other disciplines?

7. How can this be done?

8. Can we widen the  scope of water related subjects to improve job prospects?

9. What are the new areas of employment developing for those who follow water related courses? 

10. What is your opinion of the current situation in the water sector? Is there a need for change in approach? 

11. List the problems that you see in the water sector related to education and training of professionals.

SaciWATERs  

Quarter No. 20B, College Park Quarters, Road No.3, Banjara Hills, Hyderabad – 500 034
Phone: 0091-40-3544142, Fax: 0091-40-3312954 Email: saciwaters@rediffmail.com


