EXTENDED LECTURE OUTLINE

SWE6 224                                 Soil and Water Conservation Engineering                               (2+1) 
	Week.
	Topics

	1.
	Soil Erosion: Introduction to soil and water conservation. Definition of erosion, causes of erosion, human induced and natural causes. Soil erosion agents- water, wind and gravity. Mechanics of water erosion- detachment, transportation and deposition. Mode of transportation-solution, suspension, surface creek and saltation. 

	2
	[bookmark: _GoBack]Types of water erosion- Geological erosion and accelerated erosion. Examples of geological erosion- Grand Canyon, a gorge on the Narmada river in Jabalpur, India 
Raindrop erosion (splash erosion), sheet, rill, gully erosion-classification of gully- stages of development, ravine, stream bank erosion, sea shore erosion and land slide erosion.

	3
	Factors affecting erosion – climate- rainfall, wind temp, RH, vegetation, topography- degree of slope and length of slope. soil- structure, texture and organic matter content. and effects of erosion.
Water erosion control measures: Agronomic measures-contour cultivation, strip Cropping, contour strip cropping, field strip cropping, buffer strip cropping, wind strip cropping. crop rotation cover cropping.
Conservation tillage and mulching-mulch tillage and stubble mulching, vertical mulching.

	4
	Engineering measures: Bunds- functions of bunds, types of bunds- contour bunds and graded bunds. Adoptability and limitations of contour bund, cross- section of a bund and its components.

	5
	Design of contour bund: Spacing of contour bund- Vertical interval and horizontal interval. Determination of VI using different methods- Cox, USDA and and Ramsers formula. Hight of contour bund-derivation of formula for height of bund-       and      Solving design problems on contour bunds.

	6
	Surlpussing arrangement in contour bunds: Types of waste weir -Clear over fall, stone weir, channel weir, pipe outlet and ramp-cum-waste weir. Design criteria of waste weir. Solving design problems on waste weir design.

	7
	Terracing: Definition, classification of terraces- broad base-graded and level with proper channel and without channel. Bench terrace- inward sloping and outward sloping, levelled and puertorican. Design of graded terrace-spacing, grade (uniform graded and variable graded terrace) length and cross-section of terrace and solving design problems.

	8
	Design of bench terrace: Terrace spacing, bench width, vertical interval when riser is vertical, vertical interval when batter slope is 1:1 and ½:1. Terrace cross-section, terrace length, net cultivated area, earth work, area lost under bench terraces. 

	9
	Solving design problems and other numerical. Contour stonewall and Trenching- Classification of trenches- contour trenches and staggered trenches.

	10
	Soil loss estimation (Modelling soil loss)-Universal soil loss equation (USLE) and modified USLE (MUSLE). Rainfall erosivity-estimation by KE>25 and EI30 methods using rain gauge charts. Soil erodibility factor-determination soil erodibility factor using nomographs and empirical equations. Solving numericals on USLE, MUSLE and other factors. 

	11
	Slope length factor(L) and slope gradient factor, topographic factor (LS) empirical formula and nomograph for determining LS factor. Land cover and management practices factor (C) and soil conservation practices factor (P).

	12
	Field methods of determining soil loss. Runoff plots and their specifications. Multislot devisor and their working principal. Coschton wheel sampler for sediment sampling.

	13.
	Gully and ravine reclamation-principles of gully control, vegetative measures, temporary gully control measures- Woven wire check dams, brush wood check dams, loose rock dams, log check dams and gabion check dams. Diversion drains. 

	14.
	Energy and momentum principles in open channels, specific energy and specific force, hydraulic jump and its applications, types of hydraulic jump, energy dissipation due to jump -energy loss in hydraulic jump, height of hydraulic jump, length of hydraulic jump. Solving numerical problems on hydraulic jump.

	15.
	Gully control structures- Introduction, classification and functional requirements. Permanent structures-Check dams, drop spillway-constructional details, component parts, functions, advantages and disadvantages. 
Chute spillway- constructional details, component parts, functions, advantages and disadvantages. 
Drop inlet spillways- constructional details, component parts, functions, advantages and disadvantages. 

	16
	Design requirements, planning for design, design procedures- hydrologic, hydraulic and structural design of drop, chute and drop inlet spillway. Stability analysis of drop spillway. Land capability classification. Silt monitoring and storage loss in tanks, control of sedimentation in reservoirs.

	17.
	Water harvesting techniques-classification based on source, storage and use, runoff harvesting short- and long-term techniques, structures-farm ponds-dugout and embankment type of ponds.

	18
	Design criteria of dugout fam ponds- capacity, dimensions of pond. Embankment type of pond–component parts- embankment, mechanical and emergency spillways, sluice. Types of earthen embankments- Homogeneous, diaphragm, zoned and  design criteria of embankment type of pond.
Percolation pond-site selection, design and constructional details. Design consideration of nala bunds.


                                                           
List of Practicals
	Practical No.
	Title

	1.
	Estimation of soil loss by USLE, computation of rainfall erosivity index

	2.
	Computation of soil erodibility index in soil loss estimation. Computation of slope length and cover practice factor.

	3.
	Estimation/ measuring techniques of soil loss.

	4.
	Study of rainfall simulator for erosion assessment.

	5.
	Estimation of sediment rate using Coschton wheel sampler and Mulislot devisor.

	6.
	Determination of sediment concentration using oven dry method.

	7.
	Calculation of rate of sedimentation and storage loss in tanks. 

	8.
	Study of sedimentation of reservoirs

	9.
	Design of contour bunds and its layout

	10.
	Design of contour graded bunds and its layout

	11.
	Design and layout of broad base terrace. Design and layout of bench terrace

	12.
	Design of vegetative water ways. Design of shelter belts and wind breaks for wind erosion control

	13.
	Design of farm pond. Hydrologic, hydraulic and structural design of drop spillway.

	14.
	Hydrologic, hydraulic and structural design of chute spillway spillway.

	15.
	Design of SAF stilling basin

	16.
	Design of drop inlet spillway

	17.
	Design of earth embankments.

	18.
	Visit to soil erosion sites and watershed project areas for studying erosion control and water conservation measures.
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