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Pipelines and rivers server the same general purpose: transport liquid.  That is where the similarities 

end.  Pipelines are highly-engineered critical infrastructure assets that make modern life possible.  They 

are used to transfer drinking water (both raw and treated), wastewater, petroleum, petrochemicals, and 

numerous other products.  They are buried under ground and can operate continuously, and efficiently 

for decades.  Rivers on the other hand are natural systems that can change, experience dramatic shifts 

in planform, profile, and dimension in relatively short periods of time.  Some are constantly moving; 

eroding the landscape, reworking sediment, and even changing flow paths.   

The focus of this presentation will be on the locations where rivers and pipelines meet.  An inevitability 

of pipeline design (or maintenance of existing pipelines) is that nearly all pipelines, either pressurized or 

gravity-fed, will intersect or parallel a stream or river somewhere along their alignment.  Special care 

must be taken at these locations to avoid pipeline damage or catastrophic failure, caused by river 

erosion hazards.  

For either pipeline design, or maintenance of existing pipelines, understanding the fluvial 

geomorphological processes of the river system drives the development of an appropriate, location-

specific solution, which will in turn lead to a durable, cost-effective, and ecologically based pipeline 

protection solution.  Preferably, new pipelines crossings can be located at river reaches where little 

change is occurring.  At the same time, a geomorphic evaluation can identify the appropriate depth and 

width of the crossing to avoid exposure or damage caused by expected channel changes.  If pipelines 

must be located along unstable reaches of river, geomorphic evaluations can identify erosion hazards 

and develop feasible protection solutions that work with the river system and provide long-term 

infrastructure protection.   

For existing pipelines that are currently threatened by river erosion, a geomorphic evaluation can 

identify appropriate solutions for protecting the pipeline from further hazards or damage.  Traditional 

treatment methods often involve simply re-covering the exposed pipeline.  This can often lead to more 

problems and does not address the overall processes that generated the issue in the first place.  Our 

experience shows that durable, cost-effective, and ecologically-based engineering solutions can be 

developed and implemented when the geomorphic conditions of the pipeline setting (erosion, sediment 

transport, and sediment deposition) are understood. 


