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Engineered Log Complexes
• Goals and Objectives
• Design
• Construction
• Project Example – Chagrin River –

Village of Hunting Valley, OH



Goals and Objectives:  Traditional

Stream Bank Stabilization
Streams naturally meander or cut back and forth. Eroding stream banks are a major source of sediment in 
streams. Stream bank erosion is often accelerated due to a lack of deep roots from vegetation, which 
holds the soil together, and by stormwater inputs. Stream bank stabilization traditionally consists of 
grading the slope to 2 feet horizontal to 1 foot vertical and then armoring the bank with riprap (various 
sized rocks). This process typically reduces streambank erosion and sedimentation into streams, but 
generally reduces habitat for terrestrial and aquatic life, increases water temperatures and 
accelerates streambank erosion on the downstream opposite bank.



Goals and Objectives

Traditional Streambank 
Stabilization Projects
• Bank stability
• Erosion prevention
• Public safety
• Low maintenance

Natural Systems 
Streambank 
Stabilization Projects
• Bank stability
• Erosion prevention
• Public safety
• Low maintenance
• Regenerative
• Revegetation
• Habitat enhancement
• Landscape form & function
• Support natural processes
• Lower cost

Source:  Researchgate



Goals and Objectives:  Natural Systems

The Importance of Wood in Rivers
• Hydraulic influence
• Channel grade control
• Water, sediment & flotsam retention
• Side channel formation
• Increased floodplain roughness
• Biological structure & ecosystem 

productivity
• Channel and floodplain physical 

complexity
• Revegetation
• Increased hyporheic exchange
• Aquatic habitat 
• Improved water quality



Large Woody Debris 
in Restoration
• Log sills
• Log vanes
• Woody debris deflectors
• Standing snags
• Instream wood structures 

(BDA’s)
• Tip ups
• Basking logs
• Brush bundles
• Toe wood
 Engineered Log 

Complexes



Design

Assessment
• Setting
• Hydrology & hydraulics
• Geomorphology
• Invasive species
• Available materials

Design
• Materials
• Structure stability
 Buoyancy & ballasting

• Revegetation
• Risk considerations
• Permitting

Constructability
• Timing
• Temporary E&S
• Sequencing
• Oversight



Design

Hydrology & Hydraulic 
Analysis
• Geomorphic Assessment
 Watershed & reach scale
 Sediment transport
 Habitat features – riffle/pool 

sequences
 Bank stability – soils 
 Historic indicators

• Discharge modeling
 HEC-RAS
 Scour predictions
 Climate change impacts

• Topography
 LiDAR
 GPS/Total station
 Channel profiles and cross sections
 Existing and downed trees
 Site constraints/existing infrastructure



Design

Materials Engineering
• Materials selection
 Size, shape, decay rates
 Local availability
 Drag, buoyancy

• Calculations
 Displacement (submerged 

volume) of wood
 Buried surface area of wood 

and skin friction
 Surcharge (gravitational load 

acting on wood)



Construction

Timing
• Mussel survey
• Stream closures 

(salmonid streams)
• Bat tree clearing window
• Summer
• Weather
• Preparation – stockpiling
Temporary Erosion & 
Sediment Control
• Silt fence
• Straw wattles
• Turbidity curtain



Construction

Diversion/Dewatering
• Gravity flow
• Pumps
• Side channels
• Fish salvage
Sequencing
• Confine disturbance
• Finish as you go
• Get out of the stream as fast as possible
Oversight
• Know when to be present
• Communication with operators & 

designers



Marcourt Farms River Restoration 

Chagrin River – Village of Hunting Valley, OH

Project Partners
• Village of Hunting Valley
• Chagrin River 

Watershed Partners
• Western Reserve Land 

Conservancy
• Private home owners

Design Build Project
• Ohio EPA Sect. 319 Funding w/private 

contributions
• Meadville Land Service – Prime
• RFP released in Jan. 2018
• $385k budget (~$90k for design)
• Mussel survey – May 2018
• Construction – July-August 2018



How The Project Came To Be 

CRWP provides technical assistance 
to landowners.

• Provided site visit to landowners 
at project site in 2013
• Erosion present but not 

severe
• Recommended live stakes, 

grading to 3:1 slope, 
revegetating slope, adding 
stone toe, and constructing 
bendway weirs

8/23/2013



How The Project Came To Be 

• Revisited site July 30, 2015
• Bank downstream rapidly 

eroding, threatening road 
and bridge and impacting 
water quality 

• Landowners required 
immediate action on 
downstream section –
riprapped slope

• Erosion at project site 
increased from 2013 to 2015

Downstream 
7/30/2015

Project Site 
7/30/2015



How The Project Came To Be 

Village of Hunting Valley passed 
emergency ordinance on August 
11, 2015 authorizing the Mayor and 
Village staff to submit an Ohio EPA 
Section 319(h) application on 
behalf of landowners 

7/30/2015



How The Project Came To Be 

• March 4, 2016: Village notified 
of grant award

• July 1, 2016: Grant start date
• January 4, 2018: RFP released
• What happened from July 2016 

to January 2018?
• Landowner contracts
• Protection/Maintenance 
• Legal review of documents

• February 14, 2018: Project 
awarded to Meadville Land 
Service and Biohabitats

8/23/20138/23/2013



Project Costs

Original Budget Actual Budget
Design-Build $385,500 $383,654.01
Legal/Engineering $10,000 $25,389.10
Grant/Project Mgt. $10,000 $14,000*
Total Project Cost $405,500 $424,043.11

Grant Funds $243,300 $243,300
Local Match $162,200 $179,743.11

Additional $30,000 deposit Returned $12,456.89



Education and Outreach

8/23/20138/23/2013

More info at crwp.org



Chagrin River – Village of Hunting Valley, OH

RFP Concept
• Install ~6 bendway weirs
• 500 linear ft. of rock-toe 

protection
• Regrade banks to stable 

3:1 slope
• Plant banks with native 

woody vegetation
• Vegetate 1 acre of 

adjacent riparian area 
with native plants

• “Suggestions that minimize 
the use of rock while 
achieving project restoration 
goals are particularly 
encouraged.”



Chagrin River – Village of Hunting Valley, OH
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Chagrin River – Village of Hunting Valley, OH

Lessons Learned
• Talk to your contractor & operator –

formulate a plan (Benefits of Design Build)
• Get out of the stream as fast as you can
• Install double matting above 2nd soil lift for at 

least one roll width, wedge stake vs. T stake
• Ballast boulders are overkill, reinvest money 

elsewhere
• Stake shrubs between 2nd soil lift and 

beginning of tree zone
• Additional staking at matting intersections
• Key matting under outfall rock material
• Use mid-slope matting trench
• Maint. of LWD deposition until vegetation 

becomes established



Questions & General Discussion 
Suzanne Hoehne
shoehne@biohabitats.com
www.biohabitats.com
502-650-8880

Josh Myers
jmyers@crwp.org
www.crwp.org
(440) 975-3870 x 1007

mailto:shoehne@biohabitats.com
http://www.biohabitats.com/
mailto:jmyers@crwp.org
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