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Tidal Implications for Contaminant Delineation in a Foreshore

Environment
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An historic plume of light non-aqueous phase (LNAPL)
diesel that was released to the subsurface more than 30
years ago has resulted in a residual pool of LNAPL that
persists in the foreshore of a coastal site in British
Columbia. Since the mid-1990’s, several environmental
investigations have occurred at the site. After soil and
groundwater contamination was identified, subsequent
investigations were conducted to determine the nature and
extent of this contamination and to develop a strategy for
the remediation and/or risk management of the site. Free-
phase diesel contamination in the subsurface currently
extends into the intertidal zone down gradient from the
site.

The cyclic reversal in hydraulic gradient and salt water
intrusion induced by tides plays an important role in the
migration, distribution and release of contaminants to the
foreshore environment. The magnitude of contaminant
fluxes associated with groundwater discharge to the
foreshore is difficult to evaluate due to the dispersed
nature of the discharge and the complexity of processes
controlling the flux. Tidally induced mixing of seawater
results in variable concentrations within seeps that
discharge to the intertidal zone. Although the peak
groundwater discharge rate may occur at low tide when
the hydraulic gradient is at a maximum, the peak
contaminant loading rate to the environment does not

coincide with the low tide and is more closely correlated to

the instantaneous position of the transient seepage face
relative to the location of residual LNAPL in the
subsurface.
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In 2009, detailed hydrogeological investigations were
undertaken to evaluate and predict the evolution of
groundwater chemistry under varying tidal conditions and
to characterize the spatial and temporal variations in diesel
contaminant loadings to the foreshore. The investigations
included an assessment of permeability to characterize
contaminant transport pathways, spatial and temporal
correlation of seepage chemistry to tidal cycles, sediment
pore water profiling within the intertidal zone and a
theoretical analysis of light non-aqueous phase liquid
mobility. The results from this program have been essential
to validate exposure concentrations used in the risk
assessment, to design a more meaningful strategy for long
term monitoring and to more effectively quantify and
manage the associated risks in order to move the site
forward to closure.
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