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Objectives

DEVELOPMENT

Building a
scientific
Joundation
Jforsound

eryrome « Study hydraulics/biology of a tidal
B s marsh
* Test modeling approaches for
“‘what If?” type simulations
» Simulating transport in the marsh

» Studying characteristics of various
types of models
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Numerical Modeling of
Tidal Marsh

Small tidal marsh on Southern shore of Long
Island
» Breeding area for
 Silversides, shrimp, killifish
» Crabs, turtles
= Foraging Area
* Ducks, geese
* Raccoons, deer

Surrogate location for oil spill “what if?”
testing

Freshwater inflow and tidal inflow of salt
water (~20 g/L) from the Great South Bay
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Lock Lake Tidal Marsh

e Remnants of an unbuilt coastal
development

= Excavated channel
= Continuous freshwater inflow

e Size: 1 mile by 0.6 mile

e 2 main and two major side
channels
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Figure 1: Ortho-photo of the marsh, with the freshwater lake behind it. The arrow at the

bottom left indicates North.
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N7h Fish Species Inhabiting
Marsh 7-2003

DEVELOPMENT

= Silverside
Building a Grass Shrimp
= i Sand Shrimp
scientific Killi Fish, Striped | | |
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forsound Approx. Numbers

emironmental
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decisions Noadiefioh
Snail
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Blue Crab
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Sheepshead Minnow B Outgoing Tides
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Species

Pipefish

Bluefish

Killi Fish, Rainwater
JellyFish

Green Crab
Crevalle Jack
Largemouth bass
Anchovy |
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Fish Summary

e Species broadly adapted to
= Salinity range
« Brackish and marine water
e Some to Fresh water
» Temperature
e Low: -2°Cto 10°C
e High: 20 °C to 42 °C
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MIKE 21 Equations

« MIKE 21 solves the
hydrodynamic equations for
2-D (depth averaged) free
surface flow. 0f op oq od
+—+—=

= Continuity (1): ot ox oy ot
= Momentum Conservation (2)
* Transport (1)



-
<
L
=
>
=
O
&
L
s
—
L
)
o
<
<I
o
i
2,
-

RESEAKCH &
DEVELOFPMENT.

Building a
scientific
foundation
forsound
environmental
decisions

Momentum Equations

OX C**h? OX P, OX

+£(p_"j+5(hj+gh“ LIS 1P(rrrxm%(hrw)}m—fvvx+li<pa>=o

+£(i}+ay(hj+ghaé gop*+ 0 lF(hTWF%(hT”)} Qp— +L%(pa)=

oy C*h’ oX

w



Symbol Significance

E h(x,y,t) Water depth (=C-d, m)
1T d(x,y,t) time varying water depth (m)
2 C(x,y,1) Surface elevation (m)
= P,q(x,y,t) Flux densities in x and y directions(m3/s/m)=(uh,vh) (u,v)=depth
g averaged velocities in x and y directions
0 C(x,y) Chezy resistance (m'/?%/s)
w g Acceleration due to gravity(m/s?
> f(V) Wind friction factor
-
T V, Wind speed and components in X and y directions
u Vxﬂvy(xb}IDt)
E Q(x,y) Coriolis parameter, latitude dependent (s!)
< p.(X,y,t) Atmospheric pressure(kg/m/s?)
o P Density of water (kg/m?)
L X,y Space coordinates(m)
g t time(s)
T, T,.,T components of effective shear stress

XX, "Xy’ "yy




Transport
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_(hc)+3(uhc)+ﬁ(vhc):ﬁ(hax _j+ﬁ[hay @j_Fms
OX OX OX oyl o
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Simulation Parameters

Grid Spacing
= AX=2.0 meter (360 grid points)
= Ay=6.0 meter (246 grid points)
= At=1 second

Simulation of 24 hours of real time
= 4.5 hours (CPU)

The boundary condition for north boundary is
0.9m, the boundary condition for south
boundary follows tidal cycle.



water elevation (M)
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Conclusions

DEVELOPMENT

Building a

scientific

foundation . .

Jorsid e Drastic alternation between
environmenta

Wi o5 seawater and freshwater within
the tidal cycle.

* Orders-of-magnitude changes in
fish populations over tidal cycle.
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Conclusions

Flow and transport simulations are computationally
intensive (only 5x faster than real time)

Using saltwater as surrogate for oil (because it
emanates from the sea side), one concludes that oll
entrapment occurs within the marsh due to the fact
that the marsh fills differently than it drains.

Relying on “natural washout” might not be sufficient to
remove the oil, and an additional remedial action
would be needed.
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Future Work

e Use of simulation results with
EPA EROS3S oil slick model

( )

» Test duration of entrapment
o Additional Field Verification
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Although this work was reviewed by EPA

and approved for presentation,

It may not necessarily reflect official Agency policy.
Mention of trade names or commercial products does
not constitute endorsement or recommendation for
use.












