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Abstract 

Pool and riffle hydraulics may be created in some channelized and uniform streams by adding riffle structures that 
mimic natural materials and dimensions. The structures and hydraulic conditions observed in natural streams 
serve as template designs with appropriate adjustments to fit the catchment hydrology and hydraulic geometry of 
the restored reaches. Two examples of the analysis, design, and construction of riffle reaches are presented for 
streams with gradients of 0.5% and a 3.0% respectively. 

Introduction 

Urban and agricultural developments on floodplains, alluvial fans and deltas are often 
facilitated by relocating and channelizing (uniformly excavating) streams (Apmann and Otis 
1965, Bates et al. 1996 in prep., Corning 1975, Emerson 1971, Hogan 1986, Keller 1975). 
Two typical streams that have been channelized for agricultural and industrial developments 

are shown in Figures 1 and 2 (Mink Creek, 
Manitoba and Oulette Creek, British 
Columbia). In these uniform channels, the 
natural sequence of pools and riffles or swift 
and flat water features are eliminated. 
Regular flood flows may re-build the 
features but in many cases, the lack of 
suitable bed materials, changes in the flow 
regime, and long periods of recovery can 
eliminate suitable invertebrate and fish 
habitats for decades. 

Figure I :  Mink Creek Walleye Spawning Restoration Project 
1985. Central Manitoba. The channelized and unstable 
reach prior to the addition of rock riffles. 

Aquatic organisms have evolved to exploit the 
spatial and temporal variations found in pools, 
riffles and meanders (Allan 1995, Frissell et al. 
1986, Higler and Mol 1984, Sullivan et al. 1987). 
The replacement of this complexity with uniformly 
graded channels reduces or eliminates the sorting 
of substrates, vegetation and woody debris in pools, 
overhanging riparian vegetation, and a variety of 
flow structures and functions (Apmann and Otis 
1965, Corning 1975, Emerson 197 1, Keller 1975). 
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Figure 2: Oulette Creek Diversion Channel 1978. 
Howe Sound, BC. 
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