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� Project cycle
� Mitigation
◦ Isolating the work area
◦ Construction phasing
◦ Erosion and sediment control

� Bioengineering and river training examples
� How things fail – what should we look for and 

how should it be addressed?

� Success is in the details
� A good design will not work with poor 

implementation
� Proper implementation requires co-operation 

between the designer, inspector, contractor 
and Agency staff

� Monitoring and willingness/ability to address 
minor deficiencies is essential for successful 
erosion control and bioengineering



MNR, 2002
Adaptive Management of Stream Corridors in Ontario

Mitigation
Defined as: “Actions taken during the planning, design, construction 

and operation of works and undertakings to alleviate potential 
adverse effects”

DFO, 1986 – Policy for the Management of Fish Habitat



DDuring construction

Post-construction
� Corrugated steel plate
� Small stream
� Limited access
� Sand bed







Metre Bags

� Long deployment
� Large creek
� Potential for ice damage





� Isolating the works from 
the creek

� Multiple barriers
� Expect the unexpected
� Monitor and maintain 



� Appropriate method for the site and soil
� Must be installed correctly
� Key is to stop entrainment and erosion
� Leave as much vegetation standing as possible
� Minimize disturbance to the site
� Mitigation once materials are entrained is difficult
� Needs to function as anticipated
� Needs to be monitored and maintained
� Needs to be modified when it isn’t working
� Needs to be removed when job is complete
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Crimped Straw



Vegetation can establish 
under bridges



Expect the unexpected



� Grade control features
� Locally dissipate energy
� Create pools and backwater
� Mimics naturally occurring features in relatively stable 

channels
� Riffles in lower gradient and moderate energy systems
� Cascades/vortex rock weirs in higher energy, steeper 

systems
� Usually integrated with bank 

treatments/bioengineering

Vortex Rock Weir





Riffle Winnowing

Fine sediments flushed out 
of riffle causing excessive through-flow

Riffle Headcutting

Riffle materials at tail of riffle 
scoured away causing headcut 

to migrate upstream

Villard and Parish, 2004; Villard and Ness, 2006





� Hard solution with ecological advantages
� Usually involves inert and vegetation components
� Relies on strength of vegetation, as well as inert components
◦ Stronger together

� Vegetation also provides roughness and resistance to flow
� Vegetation success is integral to stability of the bioengineering
� Does not reach maximum stability until vegetation has been 

established
� Needs monitoring and maintenance initially
� Examples:
◦ Brush mattressing
◦ Vegetated stone mattressing
◦ Cribwall







� There are numerous factors that can affect the life 
span of a bioengineering

� One of the most important factor is stream stability, 
if the creek is moving/adjusting more rapidly, it can 
outflank or undercut these treatments will have 
shorter life spans



� Downs classifies based 
on adjustment 
processes and changes 
in channel form 

� Life span can also be calculated as a probability of 
survival over a given period (such as the bioengineering 
has an 80 percent chance of lasting 20 years)

� This is calculated on the structures survivability of a given 
return storm event

� We assess this based on the resisting strength of the 
structure or materials compared to the force associated 
with a given return event

� It is easily tied to available hydraulic modeling
� This is the starting point for predicting the life span of 

bank structures



� Unfortunately it would not address other factors 
in failure such as:
◦ Loss of vegetation
◦ Undermining or outflanking
◦ Mechanical failure
◦ Chemical and mechanical weathering

This is where monitoring comes in…
LLynde Creek at Taunton Road



Lynde Creek at Taunton Road

Vegetated Cribwall





� SSuccess is in the details
� A good design will not work with poor 

implementation
� Proper implementation requires co-

operation between the designer, inspector, 
contractor and Agency staff

� Monitoring and willingness/ability to 
address minor deficiencies is essential for 
successful erosion control and 
bioengineering


