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Planning considerations when using logs or whole trees in NRCS 
projects include:

• Context and extent: how much wood along with other building materials, 
like rock and living plants, has a high chance of success and are in balance 
with the upstream reaches and watershed condition, as well as compatibility 
with stream reaches below?

• Successful use of wood as a foundation for a bioengineering project
requires one set of planning criteria that is very different from incorporating 
whole logs at the toe of a riprap slope. A constructed hard point in the stream 
bank made entirely of trees and other woody material requires an entirely 
different set of planning questions.

• Use and extent of wood is very often a dual investigation into the size and 
durability of materials available coupled with an analysis of the impact 
wood will have on hydraulics, sediment transport, resulting additional wood 
that may collect on the project and the impact of new sediment deposits 
downstream. 
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Engineered Log Jams (ELJs)
•Based on stable, naturally occurring log jams
•Stream stability enhancement
•Habitat restoration
•Large, woody material
•Stacked, racked and keyed

•Self healing
•Slows velocity
•Promotes deposition
•Works best in wide, shallow streams with good floodplains
•Safety and backwater?

Photo from Barry Southerland

See design guidance by Tim Abby; especially  “Design of Stable In‐Channel Wood Debris Structures for Bank Protection and Habitat Restoration: An Example 
from the Cowlitz River,WA”  Tim Abbe, David Montgomery, and Catherine Petroff

Photo from Sean Welch
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•Large logs along bank with root mass projecting into the flow
•Often as a continuous line
•Been used in a variety of areas

Rootwads

•Stream bank stability enhancement
•Habitat restoration
•Shade and edge cover
•Terrestrial habitat 7



•Many different applications
•By themselves or with structural approaches

Rootwads

Parallel to barb

Perpendicular to barb

As a hard point (ELJ)
With rock

Habitat 
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Rootwads – Design Considerations

•Rest of restoration plan?
•Backwater affects
•Safety
•Tolerance for riskPhoto from Jim Ludlam

Design concerns
•Stability of the stream system
•Forces 
•Drift load in stream
•Anchoring
•Materials
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Redirective Techniques – Vegetated Spurs 

2002
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•Deflects erosive flows
•Causes sediment to drop out and deposit
•Builds up the stream bank and develops 
substrate for planting



Redirective Techniques – Vegetated Spurs 
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Design Criterion
• Angle
• Spacing
• Height
• Key
• Anchoring
• Materials
• Restoration plan
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•Provides physical protection
•Reduces the stream velocity 
•Causes sediment to drop out and deposit 
around the branches.
• Builds up the stream bank and develops 
substrate for planting

2005
2005 ‐ later

2006

2007

Brush or Tree Revetments A continuous line of dead, woody material 
placed along the toe of the bank



Soil Bioengineering Project before 
construction, November 2001 

August 2003.  

Vertical bundle and brush (juniper) revetment

Part of a dynamic and 
living stabilization effort
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Brush or Tree Revetments ~ Design Considerations
•What material is going to be used to create 
the revetment
•Stability of the stream system
•Sediment and debris load in stream.
•How is live material going to be established

•Volunteer?  Plantings?
•Upstream key in
•Bed key in
•Anchoring
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Brush or Tree Revetments
Live clumps and flexible wood for toe protection
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Brush or Tree Revetments
Hard wood for toe protection



For Every Project Type, There Are 
Examples Of Problems

See: Shields, D; “Large wood as a restoration tool: I fought the law and 
the law won”, STREAMS conf, 2003 and Shields, D; “Large Woody 
Debris Structures for Sand Bed Channels” J. of Hyd Eng March 2004

•Inadequate anchoring and/or ballast
•Stability of the stream (braided, incised, single thread)

Photo from Doug Shields

Photo from Barry Southerland
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RootWads
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Problems:
• Inadequate anchoring and/or ballast
• Stability of the stream



RootWads
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Toe Wood
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Revetment

Problems:
• Inadequate anchoring
• No material to deposit
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Stream restoration and 
bank protection

Used well, wood can be a positive 
tool for many restoration projects
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Stream restoration and 
bank protection

Used well, wood can be a positive 
tool for many restoration projects



Sources For Planning and Design 
Information and Guidance

USDA/NRCS NEH‐653:  
Basic principles, planning.

USDA/NRCS NEH‐654:  
Design Tools.

Call 
1-888-526-3227 
LANDCARE to 

order
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Design 
Guidance
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Design Spreadsheets 
Are Available
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Different Ways to 
Anchor Material

how are you going to keep it from floating away?
27



Don’t just do something

Stand there!
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But we need to avoid the approach of preselecting a 
technique and then looking for a site to implement it

•Ready
•Fire

•Aim!

We need to talk 
planning

~
We need to 

understand the 
why
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Functions of Wood in Streams

• Moderate sediment transport
• Store sediment and organic matter
• Absorb energy (increased boundary roughness)
• Reinforce stream form (step-pool, pool riffle)
• Provide habitat, shade and substrate for insects, carbon 

inputs, velocity diversity
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Recent Research

• Wood loading      Pool spacing
• Wood loading      Channel width
• Wood loading      Channel type will change
• Wood loading      Hyporheic exchange
• Wood is hard to maintain in incised channels
• Forced wood loading can cause aggradation in 

incised channels
• There must be adequate floodplain in fine grained 

stream systems before loading with wood
31
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Do trees attract 
islands or do islands 
attract trees?
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Rackers and stackers…
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Many of our analogs come from 
well above CFF. And we try and 
replicate them below the water.
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Is the roughness a point source or a distributed 
pattern? Is it long enough and rough enough to 
matter?.
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Maybe any roughness 
you add is washed out 
by the surroundings…
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Maybe there are 
larger controls on the 
stream than anything 
you could add.
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Maybe history and 
antecedent conditions are 
against your efforts…
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“Go big or go home…” –
B. Bair
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Material selection is the 
most important part. If 
you can’t get what you 
want, Go home.
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Most ballasting and 
anchoring doesn’t 
work (perfectly)…
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The scenery is above ground…..
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But the action….
(wait for it)
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But the action is below 
ground, under the water. 
Scour matters.
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Do the 
simplest things 
first…
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In very smooth streambanks, a 
little roughness can change 
things a lot. Think relative 
roughness.
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Safety hazards caused by the log jams or the cables that 
anchor them can be somewhat reduced by placing warning 
signs upstream from the log jams to alert boaters

Safety hazards to swimmers, 
rafters, kayakers, canoeist, and 
fishermen must be considered

SAFETY!
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Think about what will happen if they break loose

Final point for use of tree revetments, ELJs, and root 
wads: Loose trees in the stream can do bad things
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The End

Questions?
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