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Thanks to NBEP for use of base map in Fig. 1a.
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Figure 2. A range of data sets/types show the severe hydrodynamic
differences between dredged channel and shallow shoal regions. a) Example
of ADCP transect data (northward velocity, east-west distance vs. depth) from
Summer 2000. Data are from late ebb. (red=inflow, blue=outflow). b)
Similar contour but for Sabin Pt. transect (see Fig. 1b). Robust, repeatable
features are strong outflow at surface/west side of channel and inflow though
deeper/east side of channel. Weakly circulating gyres are features of shoals.
c) Data from 16 hour ADCP surveys are used to calculate residual (sub-tidal)
water flow (red= avg. surface, blue= avg. bottom) across Edgewood shoal and
channel. d) Mean northward velocity profile from 2005 ADCPs (Blue=west
side of channel; red=shoal, see Fig 1,2a). e) Similarto (c), but residual flow
for the Sabin Pt. underway ADCP data. f) TCMsdeployed on Edgewood Shoal
in 2010 reveal fine spatial-temporal details in tidal and residual circulation.
Here mean flow vectors show strong down-bay flow at the channel edge, and
weak flow on the shoal. TCM data show oscillations between periods of shoal
water retention and rapid flushing events. New data will map flushing
patterns on other, larger shoals within the Prov. River estuary.
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Figure 4. a) Mapview of lower Providence River showing key region of shoal-channel interactions
(south of Gaspee Pt) that motivated the proposed project. Based on suggestions from RI-DEM,
work was done to understand why the NB-ROMS model did poorly at the Bullocks Reach buoy
site (green symbol). A moored ADCP and numerous simulations (insets show modeled (b)
salinity (S) and (c) temp. (T)) reveal issues with insufficient grid resolution (red dots) for resolving
key processes, like cross-estuary exchange. Models predict bottom water at buoy that is too
cool/fresh. d) Plots of northward residual flow for model (red) and ADCP data (black) show
ROMS significantly overestimates along shoal flushing. e) Alternatively, simulated eastward,
cross estuary tidal flows in NB-ROMS are smaller than ADCP data. f) The proposed project will
take advantage of Spring, 2020 improvements in ROMS grid resolution (NB-HI_RES-ROMS).
Similar mapview as (a), but showing improved grid node spacing reflected at Bullocks Reach
buoy region (blue dots = new grid; red dots= old, NB-ROMS grid). The new grid enables better
simulation of channel inflows/outflows (seen in ADCP data, Fig. 2a,b) and both shoal-shoal and
shoal-channel exchange physics. This translates to more accurate models of dispersion/retention
of biochemical plumes from key western and northern sources (shown as shaded regions) and

" our ROMS coupled ecosystem simulations. Models must still be quantitatively compared

(validated) with physics data. Proposed TCM data (Fig. 1b) provides this essential information
for SW and SE shoal regions that remain completely unmapped at this point .



