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Michael is a senior water resources engineer with 24 years of

experience integrating stream restoration, geomorphology,

water resources, and civil design. He currently works at Inter-

Fluve’s Hood River, Oregon office where he has had the

opportunity to lead the design of aquatic habitat

improvements throughout the United States and Canada.

 

As part of his Master’s Degree thesis at Colorado State

University, he developed a publicly-available design tool to

evaluate the stability of large wood structures.  The tool and

supporting documentation were published in 2016 through the

US Forest Service as Technical Note 103.2.







Large wood plays a critical role in many 
streams through its influence on aquatic 
habitat and geomorphic processes.

Naturally stable “key pieces” have often 
been removed from the landscape.

Re-introduction of large wood is a frequent 
objective of stream restoration projects, 
but engineering analysis can be complex 
and time consuming.

Spreadsheet tool was developed to 
incorporate the latest design guidelines 
and science to streamline design and 
benefit the restoration community.

Introduction

Rootwad of a “key piece” on Vancouver Island



Physical Effects:

• Hydraulic complexity

• Channel morphology

• Pool scour

• Sediment sorting

• Stream power & 
roughness

• Hyporheic exchange

• Influence recruitment 
and retention of 
other wood

Benefits of Wood in River Corridors

Biological Effects:

• Habitat complexity

• Cover habitat

• Spawning habitat

• Velocity refuge

• Nutrient cycling

• Macroinvertebrate 
production

• Wildlife habitat

• Thermal regulation

Wood projects are typically dual purpose (e.g., bank stabilization & fish habitat)

Clackamas River, OR



Direct Removal:

• Clear-cutting of riparian zone

• Snag removal for navigation and “flood relief”

Recruitment and Retention Impacts:

• Immature riparian stands lack “key pieces”

• Channelization has increased wood transport 
and reduced recruitment through channel 
migration

• Beaver extirpations have reduced wood input 
and retention rates

• Fire intensity has stunted riparian growth

Anthropogenic Impacts to Wood Processes

Baird Creek, WA

Teanaway River, WA

Log Drive

Splash Dam



Deforestation and Reforestation

Forest cover has 
increased over the 
past century, but 

limited old growth 
forests remain



Engineered Log Jam (ELJ) Structure Types

East Fork Lewis River, WA

Floodplain 
Roughness

Bar Apex

Meander Jam

Wood Trapping

Flow Deflection

Margin Habitat

Basking /Rearing

Other ELJ Types:

• Toe Protection

• Bank Revetment

• Crib Wall

• Shoreline Protection

• Channel Spanning

• Log Steps & Sills

• Log Vane

• Sunken Shelter



Tool may not be applicable or may 
require manual adjustments for the 
following scenarios:

• Larger jams with complex geometry

• Logs with split boles or branches

• High energy streams and sites with 
easily erodible margins

• High wood recruitment potential

• Streams with high ice loading 
(impact forces)

Limits of Applicability

Entiat River
Chelan County, WA



Additional Design Considerations

• Fish habitat preferences

• Decay rates of wood

• Bed scour potential

• Suitability of soils for piles

• Landowner concerns

• Regulatory codes (e.g., no-rise)

• Post-decay stability (e.g., planting)

• Construction considerations



Questions?

Contact Information:
Michael Rafferty, PE, LEED AP
Sr. Water Resources Engineer
mrafferty@interfluve.com

Large Wood Design Tool v2.0 and USFS TN 103.2 are available for download at:
https://wsdot.wa.gov/engineering-standards/design-topics/hydraulics-hydrology 

(click on the green tab labeled “Tools, templates, & links”)
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Riparian Book Club Discussion

Do you account for an area’s
natural wood supply when
deciding how much wood to
add to a project? For example,
would you add wood to a
system that has no future
natural wood inputs?

What distance
downstream does risk
need to be assessed?

Do you have recommendations
for laymen’s communication of
the results of stability analysis
using this tool to stakeholders,
landowners, and community
groups?

What would you say is the most
significant simplifying
assumption this tool makes - or
the biggest uncertainty it can’t
address - and how do you
recommend managing the
limitations?

What is your favorite
improvement to the tool in
the recent update?

When would you achieve
stability by reducing log
protrusion versus adding
ballast versus using piles?

Does anyone else have a
favorite update they’ve
found so far that you can
share with Michael?



A recording of this webinar will be available at CO-CO.ORG -> Resilient Communities ->Riparian Book Club

Thank You




