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2.3 OTHER MODEL INPUTS

The hydrodynamic model requires additional inputs to perform the required simulations. These include timing and
frictional coefficients for the different surface conditions within the model domain. The following paragraphs
discuss these additional inputs.

Timing

The Mill River is tidally influenced, and the main driver is the storm surge propagating upstream from West
Hewlett Bay. The study approach follows FEMA guidance (2015) for conditions where coastal surge and riverine
flooding occur. These conditions would normally call for running the model in a transient mode where the
boundary conditions, especially the downstream

water level condition changes over time. The

intent of the model is to replicate the still water

levels comparable to FEMA’s BFE. Given this

objective, simulating conditions at tide levels that

are less than peak are not important. Therefore,

the model simulations are run at steady state

conditions so that only the maximum flood water

levels are presented. For the purposes of this

study, the peak tidal flooding is coincident with the

100-year discharge from Smith Pond as detailed

previously.

Frictional Coefficients

The RMA2 model uses a Manning’s “N”
formulation to calculate bed friction energy
transfer or roughness. Adjusting bed friction
provides some control over water velocity
magnitude and direction and is a primary way to
adjust simulations to reproduce measured
conditions in the field. This is done by adjusting
frictional coefficients that are representative of the
various roughness conditions in the Mill River
floodplain. The final set of friction coefficients
applied to the model are:

e Riverchannel -0.035

* Grassed fields -0.035

* Bridge —0.040 Figure 2-3 Frictional elements in the project area.
* Trees/bushes —0.040

»  Homes/streets —0.050

Figure 2-3 shows the distribution of the frictional elements within the model domain.
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3.0 MODEL SIMULATION RESULTS

Model simulations were completed for two cases:

» Base Case — consisting of the current topography, 100-year discharge from Smith Pond at the
northern end of the model domain, and 100-year still water elevation at the south end of the
model domain south of the high school, and bottom roughness conditions representative of the
existing features in the flooded area.

» Future Case — same conditions as in the base case except that:

o Elevated bulkhead adjacent to ERHS athletic field

o Elevation of the ERHS athletic field is raised by 2 ft to elevation +7 ft NAVD 88 by the
ERSD however the school district’s is still finalizing the design.

0 Model elements located west of the flood protection berm and knee wall are disabled so
that no flow can pass through the area

Figure 3-1 shows the water surface elevation for the base case. The water elevations range from +9 ft NAVD 88
at the south end of the model up to nearly 10 ft at Sunrise Highway. The figure also includes dotted lines that run
along and across the river channel. The points along these lines represent the points where river profile and
section elevations are extracted from the model results to create the plots. The section lines represent model
data points at the upstream and downstream sections where the elevated athletic field and the East Side flood
berm/knee walls are located.
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Figure 3-1 Base Case Water Surface Elevations
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The “Future Case Water Surface Elevation” (Figure 3-1A) as compared to Figure 3-1 is shown below and looks
similar in nature since the water surface elevations are so close together there would be no discernable difference
between the figures.
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Figure 3-24A Future Case Water Surface Elevations
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Figure 3-2 is the water surface profile along the Mill River for both the Base and Future cases. The water surface
elevations are so close together that they overlay directly. Table 3-1 provides the numerical values for the Base
and Future Cases along with a listing of the elevation differences. The increases in the water surface elevation at
the downstream end of the profile are near zero and increase to a maximum of about 0.020 feet (just under Yz inch)
at the upstream end. This indicates that there is no significant change in water level elevation along the Mill River
Channel alignment between the Base and Future cases. The increase in the water levels beyond about 2,700 ft
north of the southern boundary of the model is related to the constructions associated with the Park Avenue Bridge.
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Figure 3-32 Water Surface Profiles - Base and Future Case

Table 3-1 Comparison of Water Surface Elevation Differences Between the Base and Future Cases

Distance from Water Surface Elevation, ft NAVD 88 Changes in
Downstream End of Water Surface
Model Domain, ft Elevation ft

Existing Conditions After Improvements

0 9.016 9.016 0.000
198 9.062 9.062 0.000
394 9.095 9.094 -0.001
591 9.127 9.128 0.001
789 9.14 9.143 0.003
987 9.147 9.154 0.007
1,179 9.152 9.161 0.009
1,375 9.168 9.182 0.014
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1,571 9.288 9.301 0.013
1,769 9.369 9.382 0.013
1,967 9.437 9.449 0.012
2,165 9.435 9.447 0.012
2,362 9.484 9.496 0.012
2,560 9.513 9.529 0.016
2,758 9.534 9.555 0.021
2,955 9.736 9.757 0.021
3,153 9.829 9.849 0.020
3,350 9.882 9.902 0.020
3,546 9.902 9.922 0.020
3,744 9.908 9.928 0.020
3,942 9.919 9.939 0.020
4,139 9.884 9.904 0.020

Figure 3-3 shows the water surface elevations along a cross section of the river that is at downstream end of the
raised athletic field. Figure 3-1 show the location of the cross section.
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Figure 3-43 Water Surface Elevations at Downstream End of ERHS
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The athletic field is on the left side of the figure and the river channel is on the right. The elevation scale is highly
exaggerated relative to the vertical to demonstrate the very small differences is water surface elevation. The
maximum difference in water surface elevations is 0.01 ft or about or about 1/8" of an inch.

Figure 3-4 shows the water surface elevations at the upstream end of the ERHS athletic field. Here the elevation
increase of about 0.01 ft extends across the section.
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Figure 3-54 Water Surface Elevations at Upstream End of ERHS

Figure 3-5 and 3-6 show the water surface elevations across river sections at the downstream and upstream ends
of the flood protection berm and knee wall. There is no change in elevations at the downstream end.
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Figure 3-65 Water Surface Elevations at Downstream End of Berm/Knee Wall
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Figure 3-76 Water Surface Elevations at Upstream End of Berm/Knee Wall

4.0 SUMMARY AND CONCLUSIONS

The proposed improvements of the ERHS/Lister Park Project and the ERSD athletic field improvements include
some elements that are located in the floodplain of the lower Mill River. This study completed hydraulic model
simulations of the 100-year flood under both pre and post construction conditions to evaluate the potential
changes in base flood elevations resulting from the implementation of the project elements.

The hydraulic model study demonstrates that the elevated bulkhead, the raising of the ERHS athletic field by 2 ft
by the ERSD and the construction of the flood protection berm and knee wall have a de minimis.effect on the
flood water elevations in the project area. Comparison of the pre and post water surface profile along the 4,000 ft
length of the project area shows no discernable changes in the flood levels. Detailed examination of water surface
elevations in the vicinity of the proposed improvements show a de minimis.effect on flood levels. Water surface
elevation changes in the vicinity of the ERHS athletic field show a maximum change of 0.01 ft. Water surface
elevation changes in the vicinity of the flood protection berm and knee wall show a maximum change of 0.05 ft.
The flood protection berm and knee wall also reduce the flood rise to about 16 homes. The evaluation
demonstrates that the proposed development meets the “no adverse effects” criterion of the NYSDEC.

The two-dimensional numerical model of the Mill River floodplain, which accounts for proposed improvements along
the Mill River, was based on the current design scope of the LWTB ERHS/Lister Park project and the current design
scope of the ERSD capital improvements project and is subject to change upon finalization of said scopes of work.
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