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Objective

> llo evaluate the impacts of wastewater

discharges on the aquatic environments in the
coastal waters as well as in the estuary.

> A water quality model Is being developed

utilizing the
by the ELCI

nydrodynamic information computed
RC 3-D hydrodynamic model

o ['he water quality model is internally coupled with the
ELCIRC, using the same grid for spatial resolution

o 22 state variables are considered in the water guality.

model
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Mass-balance eqn.

> General form

@(VC) 5 { physical transport} . {biogeochemical }
or
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> Decoupled
o Physical transport egn.
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Decoupled mass-balance eqn.

> Multi-step computation scheme for intra-tidal
models (Park et al., 1998)
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Physical Transport

> Finite volume/finite difference scheme Is used,
similar to CE-QUAL-ICM Model

> Transport fluxes in physical transport egn. are
formulated to be consistent with the continuity.
egn. in ELCIRC



The vertical-integrated continuity egn.
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Computation of physical transport for cell £ is
completed in 2 steps

1. EXp|iCit (horizontal fluxes and explicit part of vertical fluxes, use
backward difference for horizontal fluxes)
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2. Implicit (implicit part of vertical fluxes and vertical diffusive fluxes)
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Computation sequence

n+1 n+2

Atprcire .
Horizontal transport uses explicit scheme, thus

may be fubject to time step constrlaint
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Time step of kinetic processes is user-specified,
usually multiple of Az, crc



Computation sequence
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Test case #1 — uniform conc.

> Quarter annulus

> Has been compared with analytical solutions for
tidal propagation

> Initial conservative

tracer C=100 ma/l
everywhere

> At open boundary
C=100 ma/l at all

time




Tracer concentration

Spatial dist. Temporal vari. at elements A and
at t= 60 day 100.0035

Tracer concertration {mgi) B (Surface layer)
1100 0@4" 100.0030
N v
L — ¢
100.0025 |
- b ED 100.0020 B (bottom layer)
= 100.0015 |
.S
=
E 100.0010 |
3
<)
g8 100.0005
A (bottom layer)
100.0000  {g------..
99.9995
S A (surface layer)
e ©9.9990 ‘ ‘
0 20 40 60 80 100 120 140 160 180 200

Time (day)

» Overall concentrations range from
99.998681 to 100.00508 mgy/l

.., -0.001119 ~ +0.00508 % error)
(



Test case #2 — tracer release

Open boundary River boundary
With}/L_o tide with Q=300 m*/s
C=0at all time
Initial C= 0

Rectangular channel  From , river discharge

L= 170 km carries one conservative tracer and

B= 5 km one non-conservative tracer (N1)
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Total mass of tracer within model domain
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> Error between /nput total mass andi the actual total mass
oft conservative tracer at t=10 day: is 0.000375 %

> Jotal mass of NT+IN2+N3 is the same as that of
conservative. tracer:




Conclusions

> The finite-volume/finite-difference form of
physical transport egn. in water quality model
must be carefully formulated to be consistent
with the continuity egn. In hydrodynamic model,
otherwise, mass will not conserve.

> Results of the test cases are reasonable and
mass-conservative, which assures us to
continue developing the water guality model.



ELCIR

C transport vs. Upwind transport
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Bottom elevation (m)
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" Could OHSU modify the continuity eqgn.

3

in ELCIRC to simulate the volume
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