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Figure VIlI-4.  Same results as for Figure VIII-3, but shown with finer contour increments for emphasis.
Contour plot of modeled total nitrogen concentrations (mg/L) in the Jehu Pond and
Hamblin Pond Estuaries within the Waquoit Bay System, for Scenario B loading
conditions (75% septic removal in Hamblin Pond, 100% septic removal in Jehu Pond,
with 0.350 mg/L Waquoit Bay boundary condition).
Table VIII-6. Modeled TN concentrations and percent change for present conditions and
nitrogen loading Scenarios A and B, for the Jehu Pond and Hamblin Pond
Estuaries within the Waquoit Bay System. Percent change represents the
change in total N concentration.
Present Scenario A Scenario B
(mg/L) (mg/L) % change (mg/L) % change
Jehu Pond 0.603 0.466 -22.7% 0.446 -26.0%
upper GR 0.560 0.442 -21.1% 0.421 -24.8%
lower GR 0.451 0.383 -15.1% 0.357 -20.8%
upper HP 0.528 0.265 -49.8% 0.305 -42.3%
Hamblin P cut 0.512 0.418 -18.4% 0.349 -31.7%
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The Quashnet River Estuary nitrogen loading analysis was conducted in the same
manner as Jehu Pond and Hamblin Pond. However, the target nitrogen level was based upon
restoring healthy habitat for infaunal communities (0.5 to <0.52 mg N L™"). In Scenario A
(current boundary condition and removal of all septic nitrogen loading from the watershed, Table
VIII-7, VIII-8, VIII-9, and VIII-10) the target nitrogen level was achieved (Figures VIII-5 and VIII-
6). Therefore it was possible to move to Scenario B (Figures VIII-7 and VIII-8), where the
boundary condition is lowered to 0.35 mg L-1 (as was required to meet the threshold for Jehu
Pond) and then removed nitrogen loading step-wise until the infaunal habitat target for the
upper/mid basin was achieved (Table VIII-11). The average of the upper and mid stations was
used for this analysis. Achieving this target should restore infaunal habitat in the lower basin
and possibly eelgrass to the extent that the structure and sediments of this system will support
it. A refinement of the nitrogen loads to the Quashnet River Estuary based upon a range of
nitrogen levels in the tidal waters should be assessed as part of the Alternatives Analysis
underway with the Town of Mashpee/DEP. However, allowing for a higher nitrogen level in
inflowing tidal waters will require a greater reduction in the watershed nitrogen load to meet the
target levels in the sentinel basin.

Table VIII-7.  Comparison of sub-embayment watershed septic loads (attenuated)
used for modeling of Present Conditions and modeling Scenarios A
and B loading of the Quashnet River Estuary within the Waquoit Bay
System. These loads do not include direct atmospheric deposition
(onto the sub-embayment surface), benthic flux, runoff, or fertilizer
loading terms.

present Scen. A Scen. A Scen. B Scen. B
sub-embayment septic load | septicload septicload | septicload  septic load
(kg N/day) | (kg N/day) % change | (kg N/day) % change
Upper Quashnet River 1.80 0.00 -100% 0.59 -67.0%
Lower Quashnet River 0.57 0.00 -100% 0.19 -67.0%
Surface Water Sources
Moonakis River 12.59 0.00 -100% 4.16 -67.0%

Table VIII-8. Comparison of sub-embayment attenuated total watershed loads
(including septic, runoff, and fertilizer) used for modeling of Present
and modeling Scenarios A and B loading to the Quashnet River
Estuary within the Waquoit Bay System. These loads do not include
direct atmospheric deposition (onto the sub-embayment surface),
benthic flux, runoff, or fertilizer loading terms.

present Scen. A Scen. A Scen. B Scen. B
sub-embayment load load load load load
(kg/day) (kg/day) % change (kg/day) % change
Upper Quashnet River 2.16 0.36 -83.3% 0.95 -55.8%
Lower Quashnet River 0.79 0.22 -72.2% 0.41 -48.3%
Surface Water Sources
Moonakis River 23.00 10.41 -54.8% 14.56 -36.7%
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Table VIII-9.

Modeling Scenario A sub-embayment and surface water loads

used for total nitrogen modeling of the Quashnet River Estuary
within the Waquoit Bay System, with total watershed N loads,

atmospheric N loads, and benthic flux.

direct
sub-embayment watershed load atmospheric benthic flux
(kg N/day) deposition (kg (kg N/day)
N/day)
Upper Quashnet River 0.36 0.33 4.73
Middle Quashnet River 0.00 - 0.83
Lower Quashnet River 0.22 0.25 2.99
Surface Water Sources
Moonakis River | 10.41 | - -

Table VIII-10. Modeling Scenario B sub-embayment and surface water loads
used for total nitrogen modeling of the Quashnet River Estuary
within the Waquoit Bay System, with total watershed N loads,

atmospheric N loads, and benthic flux.

direct
sub-embayment watershed load atmospheric benthic flux
(kg N/day) deposition (kg N/day)
(kg N/day)

Upper Quashnet River 0.95 0.33 5.99
Middle Quashnet River 0.00 - 1.05
Lower Quashnet River 0.41 0.25 3.58
Surface Water Sources
Moonakis River | 14.56 | - -
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Figure VIII-5.  Contour plot of modeled total nitrogen concentrations (mg/L) in the Quashnet River
Estuary within the Waquoit Bay System, for Scenario A loading conditions (100% septic
removal, with present Waquoit Bay boundary condition).
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Figure VIII-6.  Same results as for Figure VIII-5, but shown with finer contour increments for emphasis.
Contour plot of modeled total nitrogen concentrations (mg/L) in the Quashnet River
Estuary within the Waquoit Bay System, for Scenario A loading conditions (100% septic
removal, with present Waquoit Bay boundary condition).

For all of these estuaries, additional scenarios using a watershed nitrogen removal
strategy focusing on areas where groundwater is flowing directly into the estuary has merit
relative to efficient wastewater planning. Nutrient loads entering the sub-embayments through
surface flow, natural attenuation in freshwater bodies (i.e., streams and ponds) can significantly
reduce the load that finally reaches the estuary. Future nitrogen management should take
advantage of natural nitrogen attenuation to ensure the most cost-effective nitrogen reduction
strategies. The lower freshwater reaches of the Quashnet River and Red Brook provide
opportunities for enhancing natural attenuation of their nitrogen loads.
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Figure VIII-7.  Contour plot of modeled total nitrogen concentrations (mg/L) in the Quashnet River
Estuary within the Waquoit Bay System, for Scenario B loading conditions (67% septic
removal, with 0.350 mg/L Waquoit Bay boundary condition).

Although the above modeling results provide one manner of achieving the selected
threshold levels for the sentinel site within this estuarine system, the specific examples do not
represent the only method for achieving this goal. However, the thresholds analysis provides
general guidelines needed for the nitrogen management of this embayment. As the restoration
process continues, the MEP will work with the Towns of Mashpee and Falmouth to develop
additional specific water quality modeling scenarios, to be run to evaluate other nitrogen
removal strategies. The existing MEP analysis and model provides for the evaluation of
nitrogen loading reduction alternatives and potential discharge sites relative to the amount of
improvement of the nutrient related habitat quality within these estuarine sub-embayments.
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Same results as for Figure VIII-7, but shown with finer contour increments for emphasis.

Figure VIII-8.
Contour plot of modeled total nitrogen concentrations (mg/L) in the Quashnet River
Estuary within the Waquoit Bay System, for Scenario B loading conditions (67% septic
removal, with 0.350 mg/L Waquoit Bay boundary condition).

Table VIII-11. Modeled TN concentrations and percent change for present conditions
and nitrogen loading Scenarios A and B, for the Quashnet River Estuary
within the Waquoit Bay System.

present Scenario A Scenario B
(mg/L) (mg/L) % change (mg/L) % change
QR fw 0.601 0.272 -54.7% 0.380 -36.8%
QRu 0.768 0.361 -53.0% 0.493 -35.8%
QR m 0.794 0.418 -47.4% 0.532 -33.1%
QR 0.523 0.417 -20.3% 0.416 -20.5%
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