
Geomorphic Compatibility  
  

 
Geomorphic compatibility (GC) tells us about the long-term compatibility of a culvert, or stream channel, with a 
river’s form and sediment transport process.  
  
A river channel’s form refers mainly to the 
overall shape of a river or stream channel 
within its floodplain. This is usually 
determined by the slope of the channel as 
well as its historical flow patterns. In the 
context of a road stream crossing, the form 
of a channel refers to such features as the 
angle of entry approaching the crossing (is 
the channel relatively straight, or does it 
have bends?), and integrity of the banks (is 
it held in place by vegetation or exposed to 
erosion?).   
 
Sediment transport refers to the rock and sand materials moving along the channel bed of a river or stream. 
Undersized stream crossings (where the upstream structure opening width is less than the channel), or crossings 
that are located on a sharp bed in the stream, increase the potential for a stream’s sediment load to drop out of the 
moving water column in front of a culvert constriction. This condition allows material to accumulate in front of 
the constriction reducing the structure’s ability to pass flow, and in the worst case, can lead to a blowout during a 
large storm event. During recent floods across the Granite State, blowouts often occurred where stream crossings 
were incapable of sufficiently passing high energy flood waters.  

The following GC categories can be used as one of the planning tools to help prioritize where culvert replacements 
or upsizing might be helpful. This categorical system takes into account a river’s form and sediment transport and 
is based on individual crossings and their site conditions. The compatibility determination protocols do not 
typically apply to crossings with wetlands on one or both sides of a crossing.  
  
Fully Compatible - These structures are fully compatible with river channel form and process, and are at a low risk 
of failure. Culvert replacement is not expected over the lifetime of the structure.  
   
Mostly Compatible - These structures are mostly compatible with the river channel and typically are at a low risk of 
failure. Culvert replacement is not expected over the lifetime of the structure. If however a replacement does 
occur, minor design adjustments are recommended to make the culvert fully compatible with the river channel 
form.  
 
Partially Compatible - These structures are either compatible with current form or process, but not both. 
Compatibility is likely only in the short term. Culvert replacement may be needed, given the moderate risk of 
failure during its design lifetime.   
  
Mostly Incompatible - These structures are typically undersized for the river channel that contains them and/or 
can be poorly aligned with the channel form. As a result, these structures are at a moderate to high risk of 
structural failure.   
 
Fully Incompatible - These structures are typically severely undersized for the river channel that contains them 
while also showing a reduced ability to pass sediment through the crossing as well as an increased risk for stream 
bank erosion. Crossings ranking in this category are not compatible with form or process and are at a high risk of 
failure. See example above of a geomorphically incompatible structure due to sediment. 

Sediment  
Aggradation 

Channel  
Erosion 

Aggradation upstream and excessive erosion downstream. 


