	ENGINEERING STRUCTURES IN SPATE IRRIGATION

Summary Overview of Options and Issues

	Category
	Structure
	Notes

	Diversion
	Weirs
	Create additional head and stabilizes the river bed – but siltation in front of the weir is almost inevitable – and small earthen/ gravel/ brushwood structures are often required in the end
Cut off weirs should be provided with weepholes as they may interfere with the subsurface flows

	
	Flow dividers
	Useful to keep flows in manageable proportions – need enough protection (for instance with aslar) to avoid damage 

	
	Deflection spurs
	Common higher up the river/ gravel fans

Catches parts of the flood – and in case of high flood can be overtopped and exclude the large flood

	
	Gravel dykes
	Suitable to divert flows towards intakes and can be alternative for permanent weirs (but need rebuilding)
Reinforcement with gabions or abutments

Often at angle

	
	Soil dykes
	Suitable in lowland alluvial spate systems: low cost

Location and choice of material is important (silty-loamy, non-saline)

Reinforcement by gabions, plastic sheets, brushwood or pegs

Often build at angle 

	
	Conical abutments
	Can protect intakes or heads of spurs and stabilize soil bunds

	
	Breaching bunds
	Will act as ‘fuse plugs’ and break and allow large floods to pass and save main infrastructure and command area
Avoid having breaching bund high up the gravel fan as they may break too fast – proper location is in plain areas 

	Intakes
	Multiple intakes (and short canals)
	Preferred so as to minimize conflicts and management problems

	
	Open intakes
	Large dimension – so as to pass large volume of flood water in short time

Curved wing-walls preferred

	
	Orifice intakes
	Will make it possible to exclude unwanted large floods 

	
	Gated intakes
	Can allow closure of area if it

Mechanical operation may be difficult and mechanical operation is expensive

	
	Rejection spilways
	Allows rejection of destructive floods

	
	Scour sluices (preferably with curved skimming weir)
	Can work but are often closed by farmers as they do not want to loose water

	
	Sedimentation ponds
	In most these do not work – as cleaning and flushing is cumbersome and farmers do not want to ‘spend’ water on this

	
	Trash racks
	Put at angle so trash is guided to main river

Need provision to clean as large trash catches smaller trash

	River bed stabilization
	Bed stabilizer
	Make sure weepholes are provided to allow subsurface flows to pass

Masonry: steep river slopes

Gabions: flat river slopes

	
	Gabion spurs
	Location and shape is important to avoid loss of area or undercutting over river bank

Stepped nose to avoid scour around nose

	
	Revetments (several materials)
	Important to have strong undertoe

	
	Vegetative bank protection
	Can be natural or planted – needs protection against cutting 

	Canals and command area structures
	Steep channels
	Preferred in upstream areas with heavy sediment load to carry fine sediment all the way to fields (for slope look at natural drains)

	
	Shallow wide channels
	Preferred in downstream areas with soft alluvial soils to prevent uncontrolled scour

	
	Stepped drop structures
	Effective in dissipating energy
In general try to avoid drop structures – can sometimes different channel route

	
	Gabion flow division/ diversion structures
	Ensure that downstream apron of gabion structure is long enough to avoid back cutting

Can stabilize the bed of the flood channel

	Field structures
	Improved field intakes
	Allows closure of field after it is filled with water

	
	Overflow structures
	Useful if there is level difference between to prevent uncontrolled gullying in downstream field

	Groundwater management
	Low recharge weirs
	Will reduce velocity of flows and induce recharge


