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Modeling efforts in Puget Sound

PRISM
(UW, KC-DNR, Ecology);
Brightwater (KC-DNR)

(PRISM currently includes hydrodynamics,
temp, & salinity. Scope includes adding
nutrients, phytoplankton, zooplankton, & DO for
POM-ABC model. Brightwater analysis
included hydrodynamics, temp, salinity, &
tracer.)

Dyes/Sinclair Inlet
(PSNS & Ecology)

(hydrodynamics, temp, salinity,
fecal coliform)

Hood Canal
(HCDOP: UW,
USGS, Ecology)

(hydrodynamics, temp, salinity,
nutrients, phytoplankton, DO)

A o e —

Oakland Bay (Ecolog

(hydrodynamics, temp, salinity, y ecal coliform)

Budd Inlet (Ecology/LOT.T)

(hydrodynamics, temp, salinity, nutrlents phytop ankton, DO

Whidbey Basin
(PNNL)

(hydrodynamics, temp, salinity)

Duwamish Estuary/
Elliott Bay
(KC-DNR)

(hydrodynamics, temp, salinity,
metals, organics, fecal coliform)

South Sound (Ecology SPS-MEM)

(hydrodynamics, temp, salinity, nutrients, phytoplankton, DO)




South Puget Sound phase 1
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Reactive nitrogen input
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Project
components

® Data collection (for ICs,
BCs, calibration and
confirmation

@ 3-D Circulation model

® Water quality model

The hydrodynamic model in
Generalized Environmental
Modeling System for Surfacewaters
(GEMSYS) is the three-dimensional
Generalized, Longitudinal-Lateral-
Vertical Hydrodynamic and
Transport (GLLVHT) model
(Edinger and Buchak, 1980).




GEMSS application (overview

® 2,623 grid cells
® 500 m X 500 m (nominal)
® Upto 17 layers

Tacoma Narrows

Anderson Island




Water surface elevation, T, & S




North water surface elevations
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Central water surface elevations

Observed pstide205 Model
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South water surface elevations
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Surface temperature (summer

More variable than near-bottom Temperature C
conditions m .
Affected by air temp, wind, solar s
radiation, ... o
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Surface temperature (winter

More variable than near-bottom Temperature C
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Surface salinity (summer

More variable than near-bottom S
conditions m
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Affected by river inflows, seasonal Rt
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Surface salinity (winter

More variable than near-bottom Cont: of Salinig prs
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Top and bottom layers at Alki
West
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Top and bottom layers at Tacoma
Narrows
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Top and bottom layers in Budd Inlet
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Flushing Time, Residence Time, Age

Hendersen Inlet
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Removal of dye
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Converting to an age gridcell-by-gridcell
(by assuming an exponential first-order decay)

S07 near-bottom S07 near-surface

Flushing time (day)

Mean flush: 56.5 days ean flush: 73.8 days




Seasonality

S07 all-depths
D06 all-depths

Flushing time (day)

flush: 63.4 days




Conclusions:

*Flushing time depends on location.

*Flushing time varies seasonally and between years; flushing
changes by a factor of two in most places due to seasonal
changes in wind, freshwater input, and tidal forcing.

eLongest flushing times in summer and fall, shortest in
winter.

*We find an average flushing time of about 67 days versus
56 days in literature.




