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Program Goal: achieve an economically and ecologically 

sustainable relationship between human investments and 

the dynamics of rivers. 

Working with (not against) 

fluvial processes and using 

avoidance strategies,          

to maximize:  
 

ü property protection 

ü water quality  

ü ecosystem integrity 



Watershed Input: 

Sediment Load 

Watershed Input: 

Hydrologic Load 

Boundary Resistance    Stream Power 

Managing Toward Equilibrium 

Analyze stream sensitivity and departures from equilibrium & 

consequences of an uneven stream energy / sediment distribution 



VT ANR  Stream Geomorphic Assessment Program 

Watershed ï Phase 1  

Land use, Riparian,  

Channel and Floodplain 

Modifications 

Reaches ï Phase 2  

Condition    -   Departure      

Adjustments - Evolution       

Sensitivity    -  Rate 

Sites ï Phase 3 

Hydraulics            

Sediment Transport 

Habitat Assessment 

Bridge/Culvert/Dam 



73.5% Assessed Streams in Disequilibrium                  

 Lacking Access to a Floodplain 

Equilibrium 

condition                  

     

Geomorphic      

response begins 

 
 

Widening to 

balance energy 

with boundary 

conditions 

 
Developing new 

flood plain 

 

 

Restored 

Equilibrium  

 

 

25.2% 

 

22.2% 

 

36.6% 
 

 

14.7% 

 

 1.3%          

Modification of watershed inputs, channels & floodplains 

                    After Schumm, et.al. 
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On average 31.4% of Vermont assessed streams 

have been historically straightened and channelization. 

Stages II and III of planform evolution 



Alteration of Hydrologic, Sediment and Large Wood Regimes      

Departures in the size, quantity, sorting, and storage of materials 

We will not retain sediment, nutrient, 

and habitat structure in our streams if 

they become FIRE HOSES 

Abandoned Floodplain  

Current Floodplain  



Annual Flood Stage 

Abandoned Floodplain 



Threshold Grain Size = 121mm 
(Phase 3 verification) 

Reach Incision converts dominate process 

from depositional to sediment transport 



Ecological 

Integrity and 

Fish & Wildlife 

Resource 

Water 

Quality and 

Quantity  

Public Safety 

and Property 

Protection Avoidance Strategies to 

Protect Floodplains 

 & Stream Equilibrium 

  Functioning floodplains and river corridors create an 

intersection for the protection of public values 



River Corridor Planning 
 

Watershed Strategies:  
 

Drainage and Stormwater Management 

Gully and Erosion Control 

Floodplain / River Corridor Protection 

Buffer Establishment and protection 

Road-Stream Crossing Retrofits / Replacements 

Reach-scale River Corridor Easements 

Reach-scale River Corridor Restoration Projects 

 

Reach-specific Protection and     

Restoration Projects: 
 

Protect River Corridors 

Plant Stream Buffer   

Stabilize Stream Bank 

Arrest head cuts and nick points 

Remove Berms and other constraints to flood  

 and sediment load attenuation 

Remove/Replace Structures (e.g. undersized  

 culverts, constrictions, low dams) 

Restore Incised Reach 

Restore Aggraded Reach  



     Boundary Condition - Buffers, grade controls, erosion, 

  bed/bank materials, snagging, windrowing 

     Hydrologic - Land use, stormwater, divisions, flow  

  regulation, dams  

     Sediment Load - Land Use, depositional features, 

  bank erosion, mass failures & gullies,  

  upstream incision, and tributary rejuvenation 

     Stream Power - Channelization, berms, dredging, 

  grade controls, encroachments, head cuts, 

  beaver dams 

Watershed Scale Stressors 

Reach Scale Stressors 

River Corridor Planning Maps 



River Corridors are 

designed to assist in managing 

toward, protecting, and restoring 

the fluvial geomorphic equilibrium 

condition of Vermont rivers; and to 

avoid conflicts between human 

investments and river dynamics in 

an economically and ecologically 

sustainable manner.  

SGAT �± Stream Geomorphic 

  Assessment Tool 
 

ArcGIS program to index features and 

draw belt width-based river corridors 

Stowe, VT 


