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In-Stream Structures
• Protect Streambanks & Infrastructure
• Grade Control
• Sediment Transport
• Habitat Enhancement
• Pool Maintenance
• Flow Diversion

Constructed Riffle
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Z - Vane
Natural Vane:  Flow direction

Boulder Cross Vane
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Double-Drop Boulder Cross Vane Double-Drop Boulder Cross Vane

Runaway Truck Ramp

NRCS, 2007
NEH Part 654
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Flow at Channel Bend

Flow at Channel Bend NRCS, 2007
NEH Part 654

Boulder Vane (single-arm)
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J-Hook Boulder Vane

J-Hook Boulder Vane
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Boulder Double Wing Deflector
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NRCS, 2007
NEH Part 654

Why do structures fail?
• Rocks or logs not placed properly
• Piping under or through rocks or logs
• Excess scour
• Poor vegetation & bank stability



13

Structure Problems:
Wrong Location
Too Steep
Not Keyed into Bank
Poor Vegetation
Not Sealed

Poor 
placement 

and not 
keyed in

Drop too 
great

Too steep

Structural 
collapse
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Piping
Cross Vane 

• Typical Problems
– Vane arms too steep or short
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Successful Structures:
• Properly designed and constructed
• Small elevation drop
• Sealed to prevent piping
• Riffles constructed to maintain length

Questions?


