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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
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EcoOyster: Oyster Submodel

N removal = assimilation (issues, shelis) + denitrification + burial
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EcoOyster: Oyster Submodel
Additional filter feeding capacity

Assimilated Nutrients (4,,)
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EcoOyster: Estuarine Simulation Model

Brush & Nixon (2017)
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Modeling Oyster Nutrient Removals
A Data-Constrained Approach

Nitrogen assimilation
Box

Oyster growth model combined
with %N and %P in tissue and Tissue
shell (Kellogg et al. 2013): Shell
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Estimated as 10% of N deposited
(Newell et al. 2005)
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Application to the New River Oyster Highway

New River Estuary Oyster Highway Sites
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: o J Box 2: 1 reef (~ 0.52 acres)
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Parameterized with reef area
and observed densities
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Application to the
New River Oyster
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Application to the New River Oyster Highway

N Loading, kg y": Annual N Removal (kg)

Box 2 Box 4 Box 5 Total
Atmos. 3,101 7,964 10,938 41,060
Off-Base 85,609 0 0 373,517
MCBCL 2,747 867 2,875 16,652
WWTF 0 0 60,086 60,086

Oyster Removals: 28.4 - 139.3 (avg - max densities)

Annual P Removal (kg)

P Loading, kg y:

Box 2 Box 4 Box 5 Total
Atmos. 0 0 0 0
Off-Base 7,330 0 0 35,123
MCBCL 342 108 358 2,074
WWTF 0 0 1,356 1,356

Oyster Removals: 4.3 - 21.3 {avg - max densities) I I I
Int.

Mean Max 2x Max  5x Max

Results are scalable = Oyster Density




Application to the New River Oyster Highway

N Loading, kg y": Annual N Removal (kg)

Box 2 Box 4 Box 5 Total
Atmos. 3,101 7,964 10,938 41,060
Off-Base 85,609 0 0 373,517
MCBCL 2,747 867 2,875 16,652
WWTF 0 0 60,086 60,086

Oyster Removals: 28.4 - 139.3 (avg - max densities)

Annual P Removal (kg)

P Loading, kg y:

Box 2 Box 4 Box 5 Total
Atmos. 0 0 0 0
Off-Base 7,330 0 0 35,123
MCBCL 342 108 358 2,074
WWTF 0 0 1,356 1,356

Oyster Removals: 4.3 - 21.3 {avg - max densities)
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Results are scalable = Oyster Reef Area




Online User Interface:

New River Estuary Oyster Highway Model

Dr. Mark J. Brush
Virginia Institute of Marine Science
November 2020

Introduction

The New River Estuary Oyster Highway Model is an adaptation of the Defense
Coastal/Estuarine Research Program (DCERP) Estuarine Simulation Model developed
during the DCERP project at Marine Corps Base Camp Lejeune, 2007-2017, funded by the
Strategic Envrionmental Research and Development Program (SERDP).

The model was adapated with funding from the City of Jacksonville, NC to include oyster
reefs restored through Summer 2020 as part of the New River Oyster Highway Project, for
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Details of the oyster reef model can be found in (available upon request from MJ Brush): i

Kellogg, ML, M.J. Brush, and J.C. Cornwell. 2018. An updated model for estimating the TMDL-related benefits
of oyster reef restoration. Final report fo The Nature Conservancy and Oyster Recovery Partnership.
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Online User Interface:

Scenario Analysis Page

Model-output'is graphically displayed
and available for download:

New River Estuary Oyster Highway Model

Scenario Analysis Page

This page enables the user to conduct simulation analyses of restoration scenarios in each spatial element along the mainstem of
the New River Estuary (Boxes 1-7). Enter the acres of restored reefs, restored oyster density, and mean oyster fissue weight in the
tables below. Spatial element is shown in brackets. Clicking the amow in the upper left comer of each fable will restore defauit
values, which reflect restored populations through 2020.

1. Specify the acres of restored oyster
reefs in each spatial element.

2. Specify the density of restored oysters
(#/acre) in each spatial element.

3. Specifly the average tissue weight (g
restored oysters in each spatial elen]

Acres of Restored Reefs Restored Oyster Density Mean Oyster Weight

Value Value |

New River Estuary Oyster Highway Model

Phytoplankton chl-a (ug/l):

The graphs below show output for simulated surface chiorophyll-a over an average annual cycle from Jan 1 (day 0) to Dec 31
(day 364). Click the armows in the upper right comer to Scroll through results for each spatial element. Element nUMDer is
displayed at the top of the graph. The araph will overiay results of each successive run unti the "Resfore” bution s pressed on
the Scenario Analysis Page.

Chl-a in Element 4 (ug/l) pg 4 4P|
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4. Optional: Specify the value of
nutrient removal ($/pound) Click the 'Run’ bution below to run the model. You will automatically be taken to the

Model OQutput Dashboad to view and download output. Click the ‘Restore’ button fo

Nutrient Credits clear all previous model runs from the graphs and reset values above fo defaulis.

Value

New River Estuary Oyster Highway Model

N Removal (kg/y)

‘The graphs below show total annual removal and N associated with resfs the bottom
denote box number. Light blue bar is the system-wide total. Click the amows in the upper right comer to scroll through results as follows:

p. 4 N sequestration in oyster fissue by box
p. 5 N sequestration in oyster shell by box
p. 6. N burial below oyster reefs by box

p. 1: System-wide N removal, fofal and by process
p.2: Tolal N removal by box
p.3: Denitrification on oyster reefs by box

System-wide N removal (kgly)

Giick on the:
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