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Goal:

Create a Marsh Equilibrium Model trail guide to
serve as a tool for practitioners in the planning
process of restoration projects.

Objectives
* Promote beneficial use dredge material

» Create a tool for the planning process of restoration
efforts

» Explore different thin layer placement (TLP) scenarios

* Produce interactive and informative form of trail guide
that serves as data storage

Approach

* Marsh Equilibrium Model to run simulations for
GUI

* Use R Shiny to produce accessible web GUI
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Introduction
o Success of a marsh depends on numerous factors: rate of subsidence,
climate, sediment supply, and elevation.
© Marshes provide environmental services that help create resilient and
diverse coastlines which promote utilization by a wide array of species.
© Marshes are currently facing numerous ecological and anthropogenic
factors: rising sea levels, increasing strength and frequency of storms, and
a decrease in sediment availability.
© Marshes are at risk of loss of marsh function, degradation, and possible
drowning.
o As risks to marsh survival increase, knowledge and tools to protect and
maintain marshes for the future are detrimental.
© As part of the USACE mission and vision, it is our goal to collaborate with
partners to achieve a common goal of finding engineering solutions to some
of our biggest challenges and reduce the risk for the future.

Simulation Site iption: Grand Bay

Situated in the Northern Gulf of Mexico, of
the MSAL border, lies Grand Bay National
Estuarine Research Reserve one of the
most diverse and productive habitats. The
20th century brought landscape changes
to Grand Bay due to the diversion of its.
sediment source, the Escatawpa River,
and the erosion of Grand Batture which
serves as a protective barrier island.
Erosion has occurred due to natural tidal

hurricanes like other areas in the
Mississippi Sound.
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Marsh Equilibrium Model
The Marsh Equilibrium Model (MEM) is a tool that helps predict salt marsh ot Gt o Sy
9. 5 St
rise, biomass productivity, and accretion rates) to understand how anticipated
environmental and anthropogenic changes will impact salt marsh elevation.
Due to its complexity, the MEM Trail Guide was created to provide a simplified
version that can be used by more individuals without the need of an individual |
familiar with MEM. The MEM Trail Guide provides in-depth summaries about the
parameters used in the MEM, why they are important to marsh dynamics, and
how we can use them to inform action. S

Scenarios
_ Grand Bay Marsh Response

use o
(BUDM) (0 restore eroding and 1800
doteriorating marshes through -
increasing elevations. The most
common method of TLP
hydraulically sprays sediment at

Maran.eley

storms. The optimal thickness
iment layer is site- Kirwan and Megorigal, 2016

specific and will vary with
elevation goals, type of habitat,

Future Studies
o Continue to implement trail guide and GUI in restoration efforts
o Have GUI reflect multiple locations for the simulation page
o Create a Python version
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; " Use a generic biom profile Run Simulation Grand Bay, Ms MEM v8.6

j " Simulate TLP 1000

ol " Reserved © 000

6 |I Linear root dist 6000
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9 £ §2000

10 Physical Inputs g Y § oo

1; sea Level:::’T’l::‘ ::; "“’y‘:‘: o 0 50 100 0 20 4 6 & 10 OT o0 20 4 e 0 10

13 SeaLevel at Start 102| cm (NAVD) BT B, time {yrs) (L)

= future(-) _present ()

14| 20t Cent SeaLevel Rate 0.25| amfyr | 3000 2 1000

15 Mean Tidal Amplitude 25| om [Epwpl & w© Surface Elevation (--) E o | ——

16 Marsh Elevation @ t0 225  om(msy ?mo \ ? ) g7

17| suspended Min. Sed. Conc. 832 me/t | & 100 i 600

18 suspended Org. Conc. 168, mg/l | S £ » 5 w00

19 Initial Accretion Rate 2.8) mm/yr | 31000 — S / £

2| £ o T

21 Biological Inputs g ol " 50 3 00—

2 Initial max growth limit 50| (cmrel Mst) 0 20 4 60 8 100 0 20 4 60 8 100 0 £D 200

23 Initial min growth limit 30| time (yrs) () sediment Depth (cm )

2] Final max growth limit 50| (cmrel mst) Copyright University of South Carolina 2010. All Rights Reserved, JT Morris 6-9-10

25 Final min growth limit 30|  plum Island, MA - other estuary _ t the end of the simulation
2 Initial Optimum Elevation| 25| (cmrel Ms) 2.38 cm yr™, avg vert accretion in last quarter

27 Mature Optimum Elevation 2}  North Inlet, SC MR generic delta 728 g € m yr™, refractory C sequestration in the last quarter
28 Starting peak biomass 50 gm2 | © Agalachicola, FL 8 8373 g Cm?, total C in belowground biomass in top 25 cm

29 Mature peak biomass 2400| ® Grand Bay, MS © Nisqually Metrics computed at the mid point simulati
30 Initial Max Root Depth 30| m . 0.99 cm yr-1, avg vert accretion in the second quarter
31| Final Max Root Depth 30| © Coon isl, SF8 316 gCm* yr, refractory C seqestration in second quarter
32 OM decay rate 0.6| 1/year 8043 gCm?, total C in belowground biomass in top 25 cm
33| BGBIo to Shoot Ratio B e
34 86 tumover rate X 1year 414 gCm* yr*, refractory C sequestration over all simulation time
35 LOI of above-marsh site 20| %ofdrywt
36 Minimum Mineral Input 0.01] mgem?®yr* 2 secruntime

Accomplishments

Menu

Introduction

iables

» Optimal Elevation

Simulations

Relevant Literature

About

Optimal Elevation

Overview and Importance

Optimal elevation for growth describes the elevation conditions that will promote the most growth by plants. The magic number
of the optimal elevation varies within and between marshes and therefore understanding site-specific conditions is crucial in
determining the optimal elevation

Role in MEM

« Completion of draft trail guide with in-depth explanation of MEM variables with references
« Completion of GUI with simulations for Grand Bay Estuary

« Completion of poster for ASBPA National Coastal Conference

« *Publication: Beneficial Use Decision Support for Wetlands: Case Study for Mobile Bay, Alabama
in Journal of WW, Port, Coastal, and Ocean Engineering Sep 2021
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What challenges did you face to get your project to implementation and

how did you move past them? If not yet implemented, what is your path

forward to construction? What were your lessons learned that you think
might benefit other Districts?

Finding location specific data on sea-level rise, elevation, and accretion to show low,
intermediate, and high scenarios of each variable

Time constraints on providing more than one location in GUI; this is a long-term goal

Learning R Shiny package simultaneously with MEM and how to best approach the GUI

US Army Corps of Engineers e Engineer Research and Development Center
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How is this project benefiting the USACE and Nation?
(efficiency, monetary, technical, relationship building, outreach, etc.)
(Volume of sediment to be managed, Acres created, etc)

Enable and promote beneficial use dredge material
Supplementary tool that can be utilized by practitioners not familiar using MEM

Tool informs on how to best utilize BUDM (how much sediment should be used and how often)
and understand how locations may differ

US Army Corps of Engineers e Engineer Research and Development Center
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