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 Changes in the Three Bays system resulting from widening Cotuit Bay were further 
quantified by modeling TN using the modified hydrodynamics.  The dredging scenario was 
modeled using the nitrogen loading distribution and model parameters determined previously for 
present conditions (Table VI-2).  In Figure IX-1, a contour plot is presented that shows TN 
changes between the dredging scenario and present conditions.   
 

 
Figure IX-1. Contour plot of total nitrogen concentration change between present hydrodynamic 

conditions and the dredging scenario where Cotuit Bay inlet is widened to by 
approximately 300 ft to a depth of 8 ft NGVD.  The difference is computed as dredged 
minus present (d-p) concentrations. Therefore, minus values indicate nitrogen 
concentration reductions associated with Cotuit Inlet dredging. 

 
 Similar to the hydrodynamic model results, changes to nitrogen concentrations throughout 
the Three Bays system are relatively small, with a maximum range of +0.004 to -0.002 mg/L, as 
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a result of Cotuit Inlet dredging.  Pre- and post-dredge TN concentrations at each of the water 
quality monitoring stations are shown in Table IX-4.   The largest increase in modeled TN 
occurs in the eastern end of the Seapuit River, near West Bay Inlet; however, this slight 
increase would not cause any type of ecological shift for this region.  The greatest decrease in 
TN occurs in the southeastern extent of Cotuit Bay, specifically in Treasure Cove and near the 
western mouth of the Seapuit River.  Generally, water quality improvements are seen in the 
main basin of Cotuit Bay, as well as in North Bay, Prince’s Cove, and Warren’s Cove.  Small 
increases in average modeled TN concentrations are seen in West Bay, the Seapuit River, and 
the southeastern portion of North Bay.  None of the changes are large enough to substantially 
impact water quality, either in a positive or negative way.  However, it should be noted that 
dredging of the Cotuit Bay Inlet would return the system to similar conditions to the 1950s (the 
basis for the eelgrass restoration target).  During this time period, Cotuit Inlet was the dominant 
inlet to the Three Bays estuarine system.  Due to the larger overall volume and depth of Cotuit 
Bay relative to West Bay, it is beneficial from a water quality perspective to have the dominant 
inlet be the Cotuit Bay entrance.  Based upon information from the Town of Barnstable, 
navigation and safety also remain concerns at the existing Cotuit Bay Inlet.  These factors, 
along with the quantifiable improvements to Cotuit Bay water quality, may prove to be viable 
reasons for moving forward with Cotuit Inlet dredging. 
 

Table IX-4. Comparison of model average total N concentrations from present 
loading and the threshold scenario, with percent change, for the 
Three Bays system.  Loads are based on atmospheric deposition 
and a scaled N benthic flux (scaled from present conditions).   

Sub-Embayment monitoring 
station 

present 
(mg/L) 

threshold 
(mg/L) % change 

Prince’s Cove - south TB2 0.695 0.695 0.0% 
Prince’s Cove - north TB3 0.639 0.638 -0.2% 
Warren’s Cove TB4 0.595 0.594 -0.2% 
North Bay - north TB5 0.518 0.518 -0.2% 
North Bay - south TB6 0.500 0.501 +0.2% 
North Windmill Cove TB7 0.511 0.511 0.0% 
West Bay - north TB8 0.363 0.363 0.0% 
West Bay - west TB9 0.327 0.328 +0.3% 
Eel River TB10 0.486 0.485 -0.2% 
Seapuit River TB11 0.295 0.298 +1.0% 
Cotuit Bay - north TB12 0.414 0.415 +0.2% 
Cotuit Bay - south TB13 0.321 0.320 -0.3% 
South Windmill Cove TB15 0.402 0.402 0.0% 
Mellon Cove TB16 0.392 0.393 +0.3% 
Dam Pond TB17 0.523 0.523 -0.2% 
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