Habitat restoration and sediment transport in rivers

Streams and rivers or any bodies of flowing water are dynamic by nature. Through erosion and
deposition, streams and rivers transport and transform the surface of the earth. Society’s
increasingly intensive and more permanent nature of land use means that the rivers are
consigned to specific areas, resulting in a restriction of their naturally dynamic behavior. The
purpose of river engineering works is to bring the rivers under control so that their naturally
dynamic behavior does not overly endanger the interests of society. Originally, effort was put
into understanding of the physics of river processes because it was important for the design of
technical river engineering control works such as navigation, flood control, power etc. The river
ecology was either expected to look after itself or was not considered important or scarce
enough to conserve. Now the river region is increasingly considered as a living ecosystem for
which the physical, biological and ecological processes are all important.

Current Projects: Fish habitat restoration in rivers: In the past rivers’ dynamic nature has
been constrained by efforts to reduce erosion and flooding. The resulting loss of spatial and
temporal heterogeneity of the river has reduced its ability to sustain a diverse ecology.
Salmonids need pool and riffle habitat to support spawning and the rearing of juveniles. Flow
deflectors, used as habitat improvement structures to create pools, are being studied in the field
and numerically to develop design recommendations to aid in successful field implementation.

Sources, transport and fate of sediments in the St. Joseph River Catchment: Developmental
pressures for urbanization and agriculture are causing sedimentation in the rivers in Trinidad
and Tobago. This increasing problem is a major factor contributing to the increased frequency of
flooding, increases in pollutant loadings and to the impairment of the downstream swamp
habitat. The current study aims to characterize the sediment sources to enable predictions of
loading and subsequently develop non-structural and structural strategies to control loadings.

Past projects: Recirculating flow in river embayments: The exchange of matter occurs
between the main flow of a river and the dead zones at its periphery, which are due either to the
naturally irregular banks or to man-made structures such as groyne fields. Two concerns arise
from this exchange, the first is the rate of propagation of a pollutant cloud (or nutrients) along
the river and the second is the residence time of the pollutants (or nutrients) within the
environmental micro-habitats in the dead zones. A study of the flow structures and exchange
processes within a square embayment adjacent to a channel indicated that the exchange
occurs in a two stage process, which needs to be included in improved longitudinal dispersion
models. Erosion of cohesive sediment in the St. Lawrence River: The St. Lawrence River lies
on the structured marine clays of the Champlain Sea. Recession rates of up to 3 m/yr are
observed between Montreal and Lac St. Pierre. A laboratory study on undisturbed clay samples
was undertaken to determine the relative rates of erosion due to waves and a uni-directional
current and the importance of desiccation.
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