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Disclaimers

Model simulation results in this presentation are presented primarily for 
demonstrative purposes.  They are subject to specific conditions of each 
run and are subject to revision as new data are collected.  Thus, they 
should not be taken as final results.

The original New River Estuarine Simulation Model was developed with 
funding from the Strategic Environmental Research and Development 
Program through the Defense Coastal/Estuarine Research Program (DCERP; 
RC‐1413 and RC‐2245).  Views, opinions, and/or findings contained in this 
presentation are those of the author and should not be construed as an 
official U.S. Department of Defense position or decision unless so 
designated by other official documentation. The author wishes to thank 
the U.S. Marine Corps Base Camp Lejeune, NC, USA for serving as the host 
site for the DCERP.



EcoOyster

• A user-friendly, web accessible estuarine 
ecosystem model with an oyster sub-model

• Developed for specific estuaries and served 
online with a user interface

• User-defined inputs for restored acres, oyster 
density, mean weight, and $/lb for N and P

• Model outputs include:
– Volume filtered
– Chl-a, TSS, and nutrients removed
– N and P assimilated in tissues and shells
– N removed via denitrification
– N and P removed by burial
– Economic value of N and P removal



N removal = assimilation (tissues, shells) + denitrification + burial

EcoOyster: Oyster Submodel



Additional filter feeding capacity

EcoOyster: Oyster Submodel
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EcoOyster: Estuarine Simulation Model
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Modeling Oyster Nutrient Removals

Nitrogen assimilation
• Oyster growth model combined 

with %N and %P in tissue and 
shell (Kellogg et al. 2013): 

Burial
• Estimated as 10% of N deposited 

(Newell et al. 2005) 

Denitrification
• DNF vs. oyster biomass density 

(M. Piehler data)

A Data-Constrained Approach



Application to the New River Oyster Highway

Box 2:  1 reef (~ 0.52 acres)
Box 4:  2 reefs (~1.04 acres)
Box 5:  9 reefs (~ 4.67 acres)

Parameterized with reef area 
and observed densities



Application to the New River Oyster Highway

• 2014 (average discharge)
• Starting tissue DW = 1 g
• Annual growth ~ 1 g DW
• Mean observed densities



Application to the 
New River Oyster 

Highway

Annual N and P 
Removal Pathways



Application to the New River Oyster Highway

Results are scalable 



Application to the New River Oyster Highway

Results are scalable 



Online User Interface:



Online User Interface:
Scenario Analysis Page

Model output is graphically displayed 
and available for download:


