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10 percent of overall waste released into WRA waters, point source, 3 langley/hour.

Figure 3-25. Simulation results for point source discharge of 10% of wastes with low light showing Geometric
Mean (Upper Panel) and 90" Percentile (Lower Panel) of Simulated Fecal Coliform Bacteria Concentration
for the Marine Mammals Alternative, Scenario 205 (Tables 2-3 and 3-5)
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10 percent of overall waste released into WRA waters, point source, 20 langley/hour.

Figure 3-26. Simulation results for point source discharge of 10% of wastes with high light showing
Geometric Mean (Upper Panel) and 90" Percentile (Lower Panel) of Simulated Fecal Coliform Bacteria
Concentration for the Marine Mammals Alternative, Scenario 206 (Tables 2-3 and 3-5)
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Nonuniform loading: shades of red
Uniform loading: shades of green

Point Source: shades of blue
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uniform loading pattern (scenarios 101-106; Table 3-5) in shades of green; point source (scenarios 201-206; Table 3-5) in

shades of blue. In general, resulting concentration decreases with decreasing load magnitude or increasing light intensity. For reference, time series of surface elevation is shown in

the lower panel.

Fecal Coliform concentration for different scenarios at the Northern location
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Figure 3-27. Time Series of Fecal Coliform Concentration for the Northern (Upper Panel) and Southern (Middle Panel) Locations

e

(scenarios 1-6; Table 3-5) are shown in shades of red;

(TWOO0L/NdW) uolrenusouod  (TWOOL/NdIN) Uonelusouo)

Ti
These locations are denoted by the black encircled star in Figure 3—27 and analogous figures for the other scenarios. Results for different scenarios with nonuniform loading pattern
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Figure 3-28. Time Series of Fecal Coliform Concentration for the Northern (Upper Panel) and Southern (Middle Panel) Locations
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40 SUMMARY AND DISCUSSION

A comparative analysis of time series and spatial patterns of hydrodynamic parameters indicates
that the model reasonably reproduces the observed hydrodynamic conditions in the study area.

The simulated currents appear to underestimate slightly the magnitude of the observed flow.
This likely translates into RCA (the water quality model) overestimating real concentrations of
bacteria, nutrients, and BOD: more intense currents mix waters more effectively and thus result
in more effective hydrodynamic dispersion of the added materials.

The water quality simulations described herein show a small impact from deploying the Navy
mammals in the NBK—-Bangor waterfront, for both alternatives considered. In terms of
geometric mean, maximum added concentrations (core scenario; Marine Mammals Alternative)
constituted less than 0.1 MPN/100mL fecal coliform bacteria, a few percent of the presently
observed level; 0.0020 pg/L total nitrogen, a fraction of a percent of the presently observed level;
0.0008 pg/L total phosphorus, a fraction of a percent of the presently observed level; and 0.0025
ug/L for BOD, a fraction of a percent of the presently observed level for DO.

If in actuality the Navy marine mammals release their wastes over the NBK—Bangor waterfront
in a more spotty way than that assumed in the model, the resulting impacts to water quality may
be locally (in the more frequented areas) somewhat greater than presented in simulations with the
core parameter setting. This can be seen from analysis of results of the simulations with a
hypothetical point-source loading. Counteracting this will be, as mentioned in the beginning of
this section, that the model underestimates the magnitude of the observed currents, especially in
the shallow nearshore waters. Consequently, it is reasonable to expect that the increase of
concentrations due to the tendency of the animals to occur more frequently in some areas than
others would be at least partially compensated by real currents that are stronger than those
simulated by the model.

In addition, the simulations with the core parameter settings were made for rather conservative
conditions in the case of fecal coliforms, and strictly conservative in the case of the nutrients and
BOD. Results of the simulations that were completed as a part of the parameter sensitivity study
show that the impact of light, which was discounted in the core scenarios, substantially
accelerates and dominates fecal coliform bacteria die-off, especially during the warm season.
Moreover, even under the conservative conditions of the core scenarios, the resulting
concentrations were low and indicated inconsequential impact.

In conclusion, the hydrodynamic model simulated observed currents at the site quite well, and
the water quality model indicated a negligible impact of Navy marine mammal wastes on water
quality under all reasonably conceivable scenarios.
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