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Stream Power Applications 
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Presented by James MacBroom, P.E. 

with assistance from Roy Schiff, PhD, P.E.,  
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 Potential Stream Power Applications  

 What is Stream Power? 

 Literature Review 

 Local Stream Power Data 

 Application Examples 

 

Agenda 
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 NRCS 1997 – Emergency Earth Dam Spillways 

 Annandale 1995, 2005 – Dams, Bridge Scour 

 USACOE 2008 – Bedrock Spillway Scour 

 Kleinhans 2010 – Channel Patterns 

 FHWA 2012 – Bridge Pier Scour 

 EU 2014 – Channel Processes and Classification 

 
 MMI 2008-16:  Channel Stream Continuity & Fish Passage 
 Culvert Vulnerability Screening 
 Geomorphic Evolution & Channel Classification 
                                  Bridge and Culvert Scour 
 Dam Removal 
 

Recent Stream Power Technical Applications 
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MacBroom, 2005, 2012 
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Flow Velocity   (Q/A) 

Shear Stress     (τ=ϒRS) 

Stream Power  (Ω=ϒQS) 

 

Stability Metrics 
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G.K. Gilbert 

1877 

1914 
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Bagnold Papers on Stream Power 

1960 

1966 
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Stream Power Particle Thresholds 

O’Conner, 1986, GSA 
Williams, 1983 

Costa,1983, GSA 

Erosion 

No Erosion 
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Critical Specific Stream Power 

Petit et al, 2005 

No Erosion 

Erosion 
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Source: Nanson and Croke, 1992 

High-Energy Floodplains Medium-Energy Floodplains 
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Channel Patterns Based Upon Stream Power 

Kleinhans , 2010 

X 
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River Styles By Specific Stream Power 

Brierley & Fryirs, 2005, 2013 



THE REFORM FRAMEWORK: 3. ASSESSMENT, I RIVER TYPE 

Modified from EU REFORM, 2014 
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Channel Degradation 

Armored 
Bed 

New 
Incision 

SSP = 3504 
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Westkill Widening & Landslide 

SSP 2206 
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Channel Degradation 

Pre Flood, Cobble Bed 

6-8 Feet Incision 

Westkill Creek, NY, SSP = 1752 
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NY Road Embankment Scour 

SSP = 1247 
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Floodplain Scour 

Prattsville, SSP =  332 
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Floodplain Deposition 

Frost Valley, SSP = 246 Pomperaug River 
SSP = 78 
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Rondout Creek Van Aken Property 

SSP = 132 

Wandering Channel 
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West River, Low Energy Flood 

SSP = 74 
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Bridge & Culvert Scour 
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Bridge Aggradation & Emergency Response 

Phoenicia, SSP = 258 / 101 
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Channel Prediction for Briggsville Dam Removal 

 
 
 
 
 
 
 
 
 
Interpretation:  Confined high energy, gravel and cobble substrate channel. 
 
Design:            Create: stable straight plane bed (run) channel, active bed, 
                         with supplemental roughness and grade control riffles, plus  
                         local bridge scour counter measures 
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The Issue; 
1. Preliminary design (by others) proposes unnatural step pool grade 
controls, over looking channel type 
2. HEC-18 predicts deep bridge scour, ignoring bed load sediment 
3. MMI finds large upstream in-channel sediment sources 
4. MMI develops dynamic sediment transport model, predicting high 
sediment bedload (but model is quite expensive) 
5. MMI designs for high bedload and minimal scour, no step pools 
6. Hurricane Irene validated MMI design assumptions 
 
Goal-Need simple ways to predict complex things   
 

Stream Power Analysis 
Q2 = 2360 CFS 
S = 0.014-0.022 
W=60 Ft 
D50=100 mm 
SSP = 800 WM-2 

EU Type 6 

Bridge 

Dam 

Sediment Transport Model Bed Profile 

6 Ft Scour 
Predicted 
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Q2 = 80 CFS 

S=0.014 

W=25 FT 

D50 < 0.1 mm, anticipated 1 mm 

SSP=25 WM-2 

EU type 17 

 
Interpretation: Unconfined medium energy, silty sand substrate 
           Create: stable sinuous pool riffle channel, minimal point 
 bars, with supplemental gravel bed for habitat and roughness 

 

Channel Prediction for Off-Billington St Dam Removal 
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The End 
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