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. ABSTRACT 

. * 
Eutrophication modeling of the Neuse River Estuary was conducted using a modified version of 

. an existing two-dimensional, laterally averaged model (CE-QU-2). The calibrated model 
was used to predict the water quality improvement in the estuary associated with a 30% reduction 

ne loading of inorganic nutrients. Three cases were examined: 1) reduced inorganic 
n. 2) reduced inorganic phosphorus, and 3) reduced inorganic nitrogen and phosphorus. 

2 Water quality improvement was quantified by comparing the predicted chlorophyll-a and 
3 dissolved oxygen concentrations for the nutrient reduction scenarios to a case without nutrient 

reduction. An uncertainty analysis was also performed to investigate the feasibility of the 
method and to quantify the uncertainty of model predictions. The uncertainty analysis examined 

, only model specification error, using a regional sensitivity method, for a small subset of the 
model parameters that were considered to be important to quantifying phytoplankton growth. 

Based upon comparison of the thm inorganic nutrient reduction scenarios, nitrogen reduction 
was found to be more effective than phosphorus reduction in producing water quality 
improvements. For each nutrient reduction scenario, the largest reduction in phytoplankton - -  - 
biomass was predicted to occur in the lower estuary. In this-ma, a 30 percent reduction in 
riverine i n o r h c  nitrogen loading decreased m e d k  chlorophyll conc&rations by 2 - 20%. For 
the entire estuary, nutrient reduction was predicted to reduce median chlorophyll concentrations 
by 7 - 11%. Th= model predicted that dissolved oxygen concentrations wo$dincrease only very 
slightly in response to nutrient reduction, which was considered to be indicative of the impbrtant 
role that sediment processes play in determining water column dissolved oxygen concentrations. 
The regional sensitivity analysis approach was found to be a computationally time consuming 
method for assessing model specification error, necessitating an initial parameter filtering 
procedure. The uncertainty analysis also indicated that predictions of changes in median 
chlorophyll concentration were significantly more certain than predictions of changes in the 
freqwncy and intensity of phytoplankton blooms. (Keywords: eutrophication modeling, water 
quality, Neuse River Estuary, nutrients, phytoplankton abundance) 












































































































































































































































