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Figure 1X-9. Contour plot of average total nitrogen concentrations from results of the Scenario 3
loading condition, for Bournes Pond. The approximate location of the sentinel threshold
station for Bournes Pond (B3) is shown.
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IX.2 FLUSHING IMPROVEMENTS TO BOURNES POND BY MODIFICATIONS TO THE
INLET

In addition to sewering, water quality improvements may be possible by improving tidal
exchange in an estuary. For the Ashumet Valley embayments, the single system which could
benefit possibly from flushing improvements is Bournes Pond. Tidal attenuation is greatest for
this system, where the average tide range is less than 88% of the offshore range. Attenuation
in this system is primarily caused by an undersized inlet. In contrast, for Great Pond and Green
Pond tide attenuation is between 6% and near zero, respectively, compared to the range
offshore in Vineyard Sound.

Improvements to tidal flushing would be possible if Bournes Pond inlet were widened. A
model simulation was executed to simulate Bournes Pond hydrodynamics with an improved 100
ft-wide inlet, which is twice the width of the existing jettied inlet. This proposed larger Bournes
Pond inlet would have the same width as the existing Green Pond inlet; therefore, a similar
reduction in tidal attenuation was expected.

Though present flushing conditions through Bournes Pond Inlet are not ideal, they do
represent a great improvement over those that existed before the Inlet was relocated in 1985.
The pre-1985 Inlet was approximately 290 ft west of its present position. The historical inlet to
Bournes Pond was not structured, and over time was becoming less efficient as it slowly filled
with sediment. Historical data show that the spring tide range in the pond was at times as small
as 0.6 ft before the inlet relocation (Weston and Sampson, 1981). Though a wider 90 ft inlet (at
the pre-1985 location) was investigated as a possible alternative to the present 50 ft inlet, it was
rejected primarily due to maintenance dredging costs estimated at the time of the project
feasibility study (Weston and Sampson, 1981). The 1981 study concluded that the optimum
high-tide cross-sectional area (based on an inlet stability analysis) of the inlet was 220 ft?, with a
bridge span of 50 ft. However, the recent maintenance dredging history of Green Pond and
Bournes Pond Inlets suggest that Bournes Pond Inlet could be widened without any increase in
annual maintenance costs. This estimate is based on the observation that though Green Pond
Inlet is twice as wide as Bournes Pond inlet and the tide prisms of the two ponds are similar, the
annual dredged volumes of the two inlet are also similar (~1000 yd®/yr, from personal
communication with Barnstable County Dredge personnel, 2004).

Hydrodynamic model results for existing and improved inlet conditions are presented in
Figure 1X-10. In the top plot, tide attenuation is apparent by the higher elevation of the low
tides, and also by the time delay of the tide signal inside the pond. In the bottom plot of this
figure, tidal attenuation is dramatically reduced for the proposed 100 ft-wide inlet, to the point
where there is little difference between the range and phase of both tide signals.

Base on model output, the average tide prism increases by 28% with the improved inlet.
Average volumes of Bournes Pond for existing conditions and for the 100 ft-wide inlet scenario
are presented in Table IX-15. As a result of the increased tide prism volume and the reduced
mean tide volume of the system, the computed system residence time decreases to 0.82 days
from 1.09 days for existing conditions.
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Figure IX-10.  Plots showing a comparison of typical tides for modeled existing conditions (top plot) and
proposed improved 100 ft-wide inlet (bottom plot) to Bournes Pond.

Table 1X-15. Average high, mid and low tide volumes, with mean
tide prism for Bournes Pond, for existing inlet
conditions, and for the proposed 100 ft-wide inlet
modification.

existing 100 ft-wide %
inlet inlet change
ft® ft®

Mean High Tide Volume 27,718,500 28,291,900 +2.1%

Mean Tide Volume 22,408,300 21,508,000 -4.0%

Mean Low Tide Volume 17,098,100 14,724,200 -13.9%

Mean Prism Volume 10,620,400 13,567,700 +27.8%

Water quality model runs were performed using the hydrodynamic model output of the
proposed 100 ft-wide Bournes Pond inlet. First, present loading conditions were modeled.
Second, loading conditions for Scenario 2 were modeled. Results from the present loading
conditions with the improved hydrodynamics of the widened inlet are presented in Table 1X-16,
and plotted in Figure IX-11. Although TN concentrations are significantly reduced (i.e., up to an
11% reduction in the mid-to-lower portion of the Pond), the reduction is not large enough to
meet the threshold limits set for Bournes Pond (0.45 mg/L at water quality monitoring station
B3).

However, threshold concentrations are achieved using the Scenario 2 loading (presented
in Table IX-17 and Figure 1X-12) with the widened inlet. Therefore, a combination of sewering
the lower watershed and increasing the width of the inlet would improve the system to a level
that meets the selected restoration threshold. It should be noted that even sewering the upper
and lower watersheds would not achieve conditions restorative of eelgrass with the existing inlet
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configuration (Section IX-1). Widening the inlet would certainly make the threshold limit more
practically attainable, where significantly less nitrogen load would need to be removed within the
watershed. Potential environmental and regulatory implications exist for reconfiguration of the
inlet; therefore, a complete analysis of the costs, benefits, and impacts of this strategy would be
required prior to further consideration of this option. From an engineering cost perspective
alone, it likely is cheaper to modify the inlet than to sewer a large portion of the upper

watershed.

Table 1X-16. Comparison of model average total N concentrations from present
loading and the widened inlet channel (100 ft) scenario with present
loading, with percent change, for the Ashumet Valley systems.

Channel
) monitoring present mod, o
Sub-Embayment station (mg/L) present % change
(mg/L)

Bournes Pond - upper B2 0.875 0.829 -7.9%

Bournes Pond - mid B3 0.782 0.569 -11.4%

Bournes Pond - lower B4 0.859 0.378 -11.2%

Israels Cove BS 0.591 0.581 -8.3%

Bournes Pond - lower B6 0.339 0.323 -4.7%
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Figure IX-11.  Contour Plot of modeled total nitrogen concentrations (mg/L) in Bournes Pond, for
present loading conditions, and widened inlet channel (100 ft). The approximate location
of the sentinel threshold station for Bournes Pond (B3) is shown.

Table IX-17. Comparison of model average total N concentrations from present
loading and the modeled Scenario 2 (lower watershed) with
widened inlet channel (100 ft) scenario, with percent change, for the
Ashumet Valley systems.

Channel
monitorin resent mod,
Sub-Embayment station ° Fng/L) 100-ft wide | 7o change

(mg/L)
Bournes Pond - upper B2 0.875 0.605 -32.8%
Bournes Pond - mid B3 0.782 0.452 -29.6%
Bournes Pond - lower B4 0.859 0.341 -20.0%
Israels Cove B5 0.591 0.429 -32.3%
Bournes Pond - lower B6 0.339 0.308 -9.2%
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Figure IX-12.  Contour Plot of modeled total nitrogen concentrations (mg/L) in Bournes Pond, for
Scenario 2 (lower watershed) loading conditions, and widened inlet channel (100 ft). The
approximate location of the sentinel threshold station for Bournes Pond (B3) is shown.
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