
Stability Thresholds and Stability Thresholds and 
Performance Standards for Performance Standards for 

Stream Restoration Stream Restoration 
Materials and MethodsMaterials and Methods

Sarah J Sarah J Miller and Miller and Craig Craig J J FischenichFischenich
Environmental LaboratoryEnvironmental Laboratory

US Army Engineer Research and Development CenterUS Army Engineer Research and Development Center
John John OldenburgerOldenburger IIIIII

PropexPropex, Inc., Inc.
Mark A Mark A VianVian

New York City Department of Environmental ProtectionNew York City Department of Environmental Protection





 

Description of primary hydraulic and nonDescription of primary hydraulic and non--hydraulic hydraulic 
factors influencing stream stability thresholds and factors influencing stream stability thresholds and 
erosion potential, with calculationserosion potential, with calculations



 

Discussion and summary of permissible shear stress Discussion and summary of permissible shear stress 
and velocity for selected channel boundary materialsand velocity for selected channel boundary materials



 

Iterative procedure for determining hydraulic Iterative procedure for determining hydraulic 
conditions, channel stability, erosion potential, conditions, channel stability, erosion potential, 
threshold conditions and appropriate channel lining threshold conditions and appropriate channel lining 
materialsmaterials





 

Step 1.  Estimate Mean 
Hydraulic Conditions.



 

Step 2.  Estimate 
Local/Instantaneous 
Flow Conditions.



 

Step 3.  Determine 
Existing Stability.



 

Step 4.  Select Channel 
Lining Material.



 

Step 5.  Recompute
 Flow Values.



 

Step 6.  Confirm Lining 
Stability - Apply FS 
calculations for 
performance criteria



How Has This Reference Been Used?How Has This Reference Been Used?



 
NY, ID, CA, MN, NH, ME, Ontario and NY, ID, CA, MN, NH, ME, Ontario and 
Australia, 2003Australia, 2003--20082008



 
References to stream process to project References to stream process to project 
design using full 6design using full 6--step processstep process



 
Fishery enhancement, flood and Fishery enhancement, flood and 
watershed studies, hydroelectric projects, watershed studies, hydroelectric projects, 
urban expansion and urban expansion and stormwaterstormwater

 
controlcontrol



 
Table itself reproduced at least four timesTable itself reproduced at least four times



What Has Changed Since 2001?What Has Changed Since 2001?



 
Regulations updated Regulations updated ––

 
US EPA CWA, 2003 US EPA CWA, 2003 

NPDES Phase II NPDES Phase II stormwaterstormwater
 

management management 


 
New materials New materials ––

 
woven woven HPTRMsHPTRMs, , ““ecoeco--

 concreteconcrete””, , ACBsACBs, others, others……


 
New installation methods, hybrid designs, New installation methods, hybrid designs, 
riprap riprap ““systemssystems””



 
Additional data, especially field applicationsAdditional data, especially field applications



 
Recognition of additional factors influencing Recognition of additional factors influencing 
performanceperformance



Does This Reference Need Does This Reference Need 
Updating? Updating? 



 
SingleSingle--variable testing, typically variable testing, typically 
proprietaryproprietary



 
Typically initial values Typically initial values ––

 
little little ““agingaging””

 
datadata



 
Little field application testing dataLittle field application testing data



 
New materials and methods, particularly New materials and methods, particularly 
rolled erosion control products (RECP) rolled erosion control products (RECP) 



 
Additional performance criteria beyond Additional performance criteria beyond 
hydraulicshydraulics



 
Additional hard armoring techniquesAdditional hard armoring techniques













Updating Fischenich (2001)Updating Fischenich (2001)……



 
New Materials, Methods and Stability New Materials, Methods and Stability 
Thresholds in all categoriesThresholds in all categories



 
Erosion Control Technology Council (2008): Erosion Control Technology Council (2008): 


 

““Installation Guide for Rolled Erosion Control Installation Guide for Rolled Erosion Control 
Products (Products (RECPsRECPs) Including Mulch Control ) Including Mulch Control 
Nettings (Nettings (MCNsMCNs), Open Weave Textiles ), Open Weave Textiles 
((OWTsOWTs), Erosion Control Blankets (), Erosion Control Blankets (ECBsECBs), and ), and 
Turf Reinforcement Mats (Turf Reinforcement Mats (TRMsTRMs))””



Performance Performance ––
 

Hydraulic StressesHydraulic Stresses



 
Velocity and Shear Stress (Velocity and Shear Stress (tractivetractive

 
force)force)



 

Maximum permissible, critical, limitingMaximum permissible, critical, limiting


 

Still the most commonly used performance Still the most commonly used performance 
thresholdsthresholds



 
Stream PowerStream Power



 
Flow DurationFlow Duration



 
Wave ActionWave Action



 
OvertoppingOvertopping

Colorado State University
Engineering Research Center
Dr. Chris Thornton



Expand Data RangesExpand Data Ranges



BackgroundBackground



Additional Performance Factors Additional Performance Factors 
and Application Considerationsand Application Considerations


 

Debris LoadsDebris Loads


 

Wetting/dryingWetting/drying


 

TemperatureTemperature


 

Traffic LoadsTraffic Loads


 

UV ExposureUV Exposure


 

Biological ActivityBiological Activity


 

PrecipitationPrecipitation


 

Environmental ConsiderationsEnvironmental Considerations


 

Geotechnical applicationsGeotechnical applications


 

Chemical Stresses Chemical Stresses ––
 

Acidity, Corrosives, SalinityAcidity, Corrosives, Salinity

M.H. Li and S. Khanna, 2008. Aging of rolled 
erosion control products for channel erosion 
control 



Land and Water, March 2008



Application Application ––
 

The Six+The Six+--Step Process Step Process 
for Selecting Lining Materialsfor Selecting Lining Materials



 

Step 1.  Estimate Mean Hydraulic Conditions.


 

Step 2.  Estimate Local/Instantaneous Flow 
Conditions.



 

Step 3.  Determine Existing Stability.


 

Step 3.5.  Determine Additional Conditions 
Affecting Performance



 

Step 4.  Select Channel Lining Material.


 

Step 5.  Recompute Flow Values.


 

Step 6.  Confirm Lining Stability.


 

Apply FS calculations for ALL performance criteria





 
New Materials and New Materials and 
Methods summariesMethods summaries



 
New threshold data on New threshold data on 
current standards and current standards and 
properties properties 



 
New threshold data   New threshold data   
on new standardson new standards



 
New data on used New data on used 
materialsmaterials……

 
actual actual 

performance in field performance in field 
conditions under conditions under 
combined stressescombined stresses

Stitch-bonded 
polypropylene 
tested by 
Khanna

 
(2005) 







Thank You!Thank You!
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