Mechanistic Models in Nutrient
TMDL Development



Eutrophication —
Water Quality Issues

General Water Quality

— salinity, pH, solids

Nutrient Enrichment
Dissolved Oxygen Depletion
Algal Production

— Phytoplankton (lakes, reservoirs, estuaries)
— Periphyton (streams)
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Phosphorus Cycle
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Nitrogen Cycle
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Phytoplankton Kinetic
Processes

Temperature

Zooplankton

Detrital
C,N,P, Si

S _ Phytoplankton Biomass
i Group 3
D:( Group 2
D :( Group 1
Ke D:C:N:P:Si:Chl

K3

ksi

DON, DOP,
DOSi, CBOD,




Influences on Light

RUNOFF

ediments

54

] 0
L (K] R
(] (]
e o
¢ O 0
. 'F
... % ' ..
. ..M.
mo..m."....
o .
%.s...
2N Y
oo o
0
o o,
(]
A
oooo. i
® o

Grassbeds

Sediments



K

e

Ke back ~—

Ke shd —

K

Ke DOC

K

e

Calculated Light Extinction
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-  Neuse River Network
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Neuse Bathymetry
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Water Surface Elevation (meters)
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Water Surface Elevation (meters)
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Surface Salinity (ppth, Bottam Salinity (ppt)
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Surface Salinity (ppth, Bottam Salinity (ppt)
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Bottormn Salinity (ppt)

Salinity Sloshing
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Bottormn Salinity (ppt)
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Ammonia (mg/l) Salinity (ppt)

Chlorophyll-a {ug/L)
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Ammonia (mg/l) Salinity (ppt)

Chlorophyll-a {ug/L)
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