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Drainage conveyance channels face many 

problems especially those associated with the 
stability of side slopes and channel bed erosion 
and siltation. Reaching a stable flow regime may 
take years. One option is to widen the channel 
sections and flatten the side and longitudinal 
slopes; however, this increases the cost and 
requires a larger right of way. Channel lining has 
been a popular choice to overcome these issues, 
but choice of lining can also impact project cost 
and schedule.  

This research provides an overview of the 
effectiveness of geosynthetic cellular confinement 
in drainage channel scour protection at the bed 
and sides of a channel. A polymeric alloy cellular 
confinement system (CCS) was installed at the 
channel bed and sides on a hill slope in Drumheller, 
Alberta, a semi-arid region, which experiences 
very cold winters (~-410C) and hot summers 
(~+440C). The project location, having highly 
erodible soil, experiences about 520mm of rainfall 
and 554mm of snow annually. The majority 
(62.8%) of the rain falls during May to August. The 
conveyance channel, about 350m in length, had 
longitudinal slopes ranging from 1 to 10%. The 
channel was flatter parallel to 12th Street SW and 
was steeper along the upstream hilly reach. The 
design criteria called for the creation of a stable 
non-eroding channel bed and sides. Particular 
attention was needed to avoid the siltation of a 
downstream stormwater pond and the municipal 
drainage system. The channel, as designed, had 
longitudinal slopes of 1%, 5% and 10%, a 
maximum discharge of 1.27 m3/s, flow velocities of 
1.74 m/s, 3.11 m/s and 4.0 m/s, and flow depths of 
0.5m, 0.33m and 0.28 m, respectively. The channel 
had 1m bed width and 2H:1V side slopes. The 
entire channel was originally planned to be 
developed as a vegetated channel. However, the 

highly erodible nature of the natural soil and steep 
longitudinal slope demanded lining and erosion 
control work.  

Channel lining was required as the flow velocity 
at the design flow of this project was greater than 
the permissible velocities for unlined drainage 
channels as outlined by Alberta Environment. 
Additionally, erosion of a vegetated channel during 
snow melt could occur before the full vegetation 
growth. Among different available lining options to 
control the channel erosion, a geosynthetic CCS 
reinforced gravel lined channel was selected for 
the project. Project schedule and budget were also 
the other important reasons for this choice. For the 
given channel geometry, the strength requirements 
of the CCS material and the possible utilization of 
anchor stakes to withstand the driving forces were 
examined. Additionally, the side slope stability and 
the infill gravel specification needed due attention. 
The support provided by the reinforced system 
against the down slope driving forces and 
hydraulic forces needed separate examination.  

This paper discusses an innovative idea of 
channel lining where conventional channel lining 
methods are either difficult to install or become 
cost prohibitive. The focus of this research is not to 
compare the CCS with other alternatives, but to 
discuss the design considerations to stabilize an 
erosion prone channel section in a seasonal 
freeze-thaw region where a combination of snow 
melt, thawing soil, and rainfall bring instantaneous 
high runoff into the drainage channel. The 
discussion includes post monitoring of the channel 
sections after a full season of operation. The CCS, 
made from a polymeric alloy material, proved 
effective in resisting the driving forces and 
maintained the channel shape. It also helped to 
control sediment transport and remained effective 
after its installation in 2016.  

 


