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For the past 40 years, material dredged from shipping 
channels and around the wharves in Saint John Harbour, New 
Brunswick, has been placed in an offshore disposal site in the 
approaches to Saint John Harbour. The site is affected by strong 
currents, 8 metre high tides, and waves from winter storms. 
In 1999, a joint project was initiated between Environment 
Canada and the Geological Survey of Canada (Atlantic) 
(GSCA) to defi ne the zone of infl uence of the dumping and 
assess the physical, chemical and biological impacts caused by 
disposal activities. The study utilized integrated geophysical, 
sedimentological, geochemical, and biological techniques to 
characterize the nature, distribution and remobilization of 
marine sediments. Seafl oor samples, photographs, and video 
transects were analyzed to assess the physical and chemical 
characteristics of the seabed habitats and composition of ben-
thic communities.

Repetitive multibeam bathymetry surveys showed accumu-
lation of dredge spoils due to disposal in the summer, and trans-
port and redistribution by currents and waves over the winter 
months. Currents, waves, and in situ sediment re-suspension 
were monitored using instrumented platforms and used to 
constrain a 2-dimensional hydrodynamic tidal model and a 
sediment transport model. Field measurements and model pre-
dictions show that fi ne sand could be mobile throughout 54% 
of the tidal cycle. Sediment transport rates during a one-year 
storm could be 1–2 orders of magnitude greater than from the 
tidal current. A sediment dispersion model enabled tracking of 
fi ne-grained dredge spoils throughout the tidal cycle.

Physical habitat characteristics, and the type and relative 
abundance of benthic fauna were interpreted from seafl oor 
photographs at 56 sites. Textural and structural characteristics 
of habitat were described. All visible species of megabenthos 
were identifi ed to the highest possible taxonomic resolution. 
Cluster analysis of the numerical rankings assigned from 
photographs discriminated distinct benthic assemblages and 
physical habitats which served as a basis for habitat mapping. 
While distinct benthic assemblages could be differentiated for 
mud, sand and gravel sediments, the disposal site contained a 
mix of species from all types of assemblages.

Metal concentrations were analyzed in the sediments 
and used to trace dispersion of the dumped materials. 
Sedimentation rates were determined and found to be highest 
near the mouth of the harbour channel, exceeding 2.0 cm/a. 
Near the disposal site, sediment accumulation was 0.5 to 2.0 
cm/a. The concentrations of most potentially toxic trace ele-
ments (As, Cr, Cu, Pb, Zn) in surface sediments at the disposal 
site are below the Interim Canadian Marine Sediment Quality 
Guidelines. In general, the concentrations of most trace ele-
ments are relatively low compared to many industrialized har-
bours, and are probably not contributing to adverse biological 
effects in Saint John Harbour.

This multidisciplinary approach is essential for assessing the 
environmental impacts of offshore disposal in high-energy set-
tings such as those found in the Bay of Fundy and has improved 
our understanding of the dispersion and fate of the dredged 
materials at the disposal site and surrounding area.

Atlantic Geology, 2006, Volume 42, Number 1 
Copyright © 2015 Atlantic Geology




