7§)\\STATE OF THE COAST

IMPLEMENTING A SUSTAINABLE

June 8-10, 2010 1o Baton Rouge River Center u Baton Rouge, Louisiana






Dear Attendees:

On behalf of our partners and sponsors, ’'m pleased to welcome you to the State of the Coast Conference.  The presentations, plenary
sessions, poster session and keynote addresses you’ll be attending over the next 3 days represent the culmination of many months of hard
work by dozens of individuals and organizations that share our commitment to restoring and protecting this magnificent landscape. We
hope their hard work is evident throughout your conference experience.

The original intent of this conference was to bring together scientists, engineers, landowners , stakeholders and decision-makers to help
turn plans into projects and begin the real work of implementing a sustainable coast for Louisiana. Unfortunately, those efforts have taken
on an even greater importance in the wake of the BP Deepwater Horizon Oil Spill. Though some of the agenda items and speaking presen-
tations have been modified to reflect the current importance of addressing spill impacts on our already damaged coast, we believe that the
singular overarching goal of the conference remains unchanged.

Despite uncertainties that existed prior to the spill and new uncertainties introduced by the spill, we cannot lose sight of the one funda-
mental certainty that has driven our work for decades, that a healthy, resilient and sustainable coastal Louisiana must be the foundation
for our future. This conference seeks to begin rebuilding that foundation by ensuring that our decisions are informed by science, support-
ed by stakeholders and diligently reflected in our policies and laws.

At a time when our coast faces significant and serious threats, we appreciate your attendance and participation. The restoration and pro-
tection of coastal Louisiana is not the sole responsibility of any one entity, agency or individual and we welcome you to the shared effort
to implement a sustainable coast for Louisiana.

Sincerely,
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Steven Peyronnin
Executive Director
Coalition to Restore Coastal Louisiana

Professional Development Hours

State of the Coast and American Society of Civil Engineers (ASCE) have partnered together to provide
Professional Development Hours for the conference. Professional Development Hours (PDH) will
be provided for all registered professional engineers. Attendees will receive 0.5 PDH per qualifying
presentation. Speakers will receive 1 PDH for their presentation. As a value-added service, attendees
will receive a PDH Log form in their registration packets to assist in tracking their acquired PDHs.
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Conference Schedule

Tuesday, June 8, 2010

7:30-8:30 am Registration (Lobby, 1st Floor)

8:30-9:30 am Welcome Plenary Session
Governor Bobby Jindal, State of Louisiana (Invited)
Lieutenant Governor Scott Angelle, State of Louisiana (Invited)
Introductions by Steven Peyronnin, Coalition to Restore Coastal Louisiana

9:30-9:50 am Break with Morning Refreshments in Poster/Exhibitor Area
9:50-11:50 am Concurrent Session |

Sediment Management | (Room A): Harry Roberts, Louisiana State University

An Overview of Sedimentary Resources for Coastal Restoration and Protection in Louisiana Syed M.Khalil

Louisiana Office of Coastal Protection and Restoration
Potential Sand Resources in Buried Paleo-channels on the Charles W. Finkl
Continental Shelf Offshore Coastal Louisiana Florida Atlantic University
Tiger and Trinity Shoals Complex: A Potential Sand Source for Coastal Restoration Clint Edrington
in Western Louisiana Louisiana State University
Delta Deposition in the Northern Gulf of Mexico as Modulated by Sea Level Harry Roberts

Louisiana State University

Structural Protection | (Room B): Jeff Duplantis, American Society of Civil Engineers

Challenges in the Design and Construction of Levees in South Louisiana Elif Acar-Chiasson
Shaw Environmental & Infrastructure, Inc

Flood Risk Reduction Along the Inner Harbor Navigation Canal Mathijs van Ledden
Haskoning, Inc

Coastal Physical Modeling Benefits to the Inner Harbor Navigational Scotty Emmon
Canal Lake Borgne Hurricane Surge Barrier AECOM
Technology Systems Design Considerations for Remote Instrumentation James B. Hummert, Jr
Monitoring and Surveillance of Flood Protection Systems URS Corporation

Soils of Diversions (Room C): Chris Swarzenski, US Geological Survey
Consequences of Increased Nutrient Loading to Coastal Marshes Belowground R. Eugene Turner
Louisiana State University

The Impact of the Caernarvon Diversion and Atchafalaya River Discharge John Day
on Louisiana Marshes Louisiana State University
Restoration of Thin-Mat Flotant to Thick-Mat Flotant: Jenneke Visser
Effects of Planting, Fertilizer, and Grazing University of Louisiana at Lafayette
Biodegradation in Wetland Organic Soils William Orem

US Geological Survey

11:50-1:30 Lunch with Keynote Speaker (Lunch Hall, 1st Floor)
Dr. Larry Robinson, Assistant Secretary of Commerce for Oceans and Atmosphere,
National Oceanic and Atmospheric Administration
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1:30-3:00

3:00-3:30
3:30-5:00

5:00-7:00

Concurrent Session Il

Storm Surge Modeling (Room A): Joe Suhayda, Louisiana State University

Systems Approach to Coastal Storm Damage Reduction Ty Wamsley
USACE Engineer Research and Development Center

eSURF a Surge Level Prediction Model for Hurricanes Maarten Kluyver
Haskoning Inc

Modeling Hurricane Waves and Storm Surge in Coastal Texas, Louisiana and Joannes J. Westerink
Mississippi using Integrated Tightly Coupled Scalable Unstructured Mesh Computations University of Notre Dame

Lessons Learned | (Room B): Ronald Paille, US Fish and Wildlife Service

Construction Lessons from East Grand Terre and Chaland Headland Restoration Projects Andrew Wycklendt
Coastal Planning & Engineering, Inc

The Geology and Geophysics of a Sediment Diversion: Results from West Bay Alexander S. Kolker
Louisiana Universities Marine Consortium

Neck Deep in Mud at the Rockefeller Refuge Brett Gessey
HDR Engineering, Inc

Historical/Current Status (Room C): Andy Nyman, Louisiana State University
The Mississippi River’s Last, Vast Natural Delta: Use the Record, or Lose the Coast Richard Condrey
Louisiana State University

Historical Changes in Wetland Area and Suspended Sediments in the Andrew Tweel
Mississippi River Birdfoot Delta Louisiana State University
Marsh Vertical Accretion in Coastal Louisiana: The State of Our Andy Nyman
Understanding after 30 Years of Research Louisiana State University

Break with Afternoon Refreshments in Poster/Exhibitor Area

Concurrent Session Il
Barrier Islands (Room A): Cheryl Brodnax, National Oceanic and Atmospheric Administration

Beach Topography/Bathymetry Changes to Segmented Breakers at Raccoon Island, Baozhu Liu
Louisiana Over an Eight-Year Monitoring Period Louisiana State University
Geologic Controls On Island Evolution, Chandeleur Islands Louisiana James Flocks

US Geological Survey
A Cross-Shore Model of Barrier Island Migration over a Compressible Julie D. Rosati
Substrate and Importance for the Louisiana Coast US Army Corps of Engineers

Dutch Perspective (Room B): Natalie Snider, Coalition to Restore Coastal Louisiana

Building with Nature: A Dutch Proposal to use Natural Processes to provide Flood Linda G. Mathies
Defense in Louisiana DHV, New Orleans
Dutch Lessons Learned and Eco-Engineering Protection Systems Yvo Provoost
Rijkswaterstaat
The Risk of Flooding: In Control Hans van der Sande
Rijkswaterstaa

Fauna (Room C): Mike Carloss, Louisiana Department of Wildlife and Fisheries
Climate Change, Energy Scarcity, Fisheries Resources and Mississippi Delta Restoration James H. Cowan
Louisiana State University

Understanding Colony Site Selection of Seabirds on Isles Dernieres Barrier Island Refuge Cecilia Leumas
Louisiana State University

Can Louisiana’s Oyster Industry Survive an Aggressive Coastal Rebuilding Program? John Supan
Louisiana Sea Grant Program

Interactive Poster Session and Reception (Poster Hall, 1st Floor)
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7:30-8:30
8:30-10:00

10:00-10:30
10:30-12:00

Wednesday June 9, 2010

Registration (Lobby, 1st Floor)
Concurrent Session IV

Mississippi/Atchafalaya Rivers (Room A): Angelina Freeman, Environmental Defense Fund

One-Dimensional Sedimentation Modeling of the Lower Mississippi River Response Ronald Heath
to the West Bay Diversion USACE Engineer Research and Development Center
Recent Progress to Quantify Nitrate and Carbon Export from the Atchafalaya River April BryantMason

Louisiana State University
Wetlands in the Labranche Basin and the Bonnet Carre Spillway: Rachel Hunter
The Importance of Large Crevasses Louisiana State University

Social and Economics Risk (Room B): Rex Caffey, Louisiana State University

Mapping Social Vulnerability to Climate Change in Louisiana Jasmine Waddell
Oxfam America

The Third Element - Building a Complete System of Community Resiliency and Protection Brian Jackson
Environmental Defense Fund

Overview of CNREP Conference Rex Caffey
Louisiana State University

Innovative Tools (Room C): Rick Raynie, Office of Coastal Protection and Restoration

Louisiana’s Coastal Wetland Forest: Ecotourism/Recreation Magnet and Jim L. Chambers
Tropical Storm Protector or Disappearing Ecosystem? Louisiana State University
The Use of Artificially Induced Oyster Reefs in Coastal Restoration Mark Gagliano

Coastal Environments, Inc
More Submersed Aquatic Vegetation (SAV) Species Biology Needs To Be Incorporate Michael A. Poirrier
into SAV Restoration Strategies for Different Louisiana Salinity Zones and Landscapes University of New Orleans

Break with Morning Refreshments in Poster/Exhibitor Area
Concurrent Session V

Designing Diversions (Room A): Barb Kleiss, US Army Corps of Engineers

Description and Analysis of Legacy Diversion Structures in Coastal Louisiana John A. Lopez

Lake Pontchartrain Basin Foundation
Hydrodynamics and Sediment Transport in Lower Mississippi River Ehab Meselhe
Meander Bends (Louisiana): Implications for Large Sediment Diversions University of Louisiana at Lafayette
Simulating the Change in the Sediment Carrying Capacity of a Hypothetical Erol Karadogan
Diversion Under Projected Future Sea Level Rise Using ADH Louisiana State University

Sea Level Rise (Room B): James Pahl, Office of Coastal Protection and Restoration

Sea Level Trends for the Gulf of Mexico, from 1854 to Present, A Look at Coastal Inundation and

Future Landscape Impacts from Relative Mean Sea Level Rise Jonathan Brazzell and Tim Osborn

NOAA
Accelerated Sea-Level Rise and Coastal Subsidence: Torbjérn E. Térnqvist
A Dual Threat for Louisiana and the Adjacent US Gulf Coast Tulane University
Assessing the Vulnerability of Coastal Louisiana Habitats to Accelerating Sea-Level Rise Patty Glick

National Wildlife Federation
Policy and Planning (Room C): Karen Gautreaux, The Nature Conservancy

The West Bay Sediment Diversion on the Lower Mississippi River Cherie Price
US Army Corps of Engineers

The Coastal Project Planning Process — A Difficult Path to Authorization for Dual Purpose Studies Norwyn Johnson
Louisiana Office of Coastal Protection and Restoration

Quantification of Potential Carbon Sequestration Rates in Louisiana Wetlands Sarah K. Mack
Tierra Resources LLC
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12:00-1:50
1:50-3:15

3:15-3:45
3:45-5:15

Lunch with Keynote Speaker (Lunch Hall, 1st Floor)

Policy Plenary Session I (Plenary Hall, 1st Floor)

CEQ Interagency Working Group Panel Discussion

Break with Afternoon Refreshments in Poster/Exhibitor Area
Policy Plenary Session Il (Plenary Hall, 1st Floor)

Adapting Natural and Built Environments to a Changing Climate

7:30-8:30
8:30-10:00

10:00-10:30
10:30-12:00

Thursday June 10, 2010

Registration (Lobby, 1st Floor)
Concurrent Session VI

Improving Risk Reduction Projects (Room A): John Ettinger, Environmental Protection Agency

Morganza to the Gulf State Technical Review Panel: Final Report and Recommendations Shirley Laska
University of New Orleans

Donaldsonville to the Gulf Science and Engineering Review Panel: Preliminary Findings Denise Reed
University of New Orleans

Sand Hunger at the Eastern Scheldt Storm Surge Barrier Leo Adriaanse
Rijkswaterstaat

Hurricane Impacts (Room B): Scott Wilson, US Geological Survey

Observations of the Spatial and Temporal Distribution of Hurricane-induced Land John A. Barras
Loss in Coastal Louisiana Over the Past 60 Years USACE Engineer Research and Development Center
Delta Lobe Degradation and Hurricane Impacts Governing Large Scale Coastal Behavior, Michael D. Miner
South-Central Louisiana, USA University of New Orleans
Modeling of Hurricane Impacts on a Coastal Lake Bottom: South Central Louisiana Angelina M. Freeman

Environmental Defense Fund

Lessons Learned Il (Room C): Rudy Simoneaux, Office of Coastal Protection and Restoration

A Case Study and Lessons Learned Overview on the Design and Construction of the Rudy Simoneaux
Goose Point/Point Platte Marsh Creation Project Louisiana Office of Coastal Protection and Restoration
Do Sediment-Subsidies Restore the Ecological Structure and Function of Irv Mendelssohn
Submerging Deltaic Wetlands? Louisiana State University
The Hammond Assimilation Wetlands: What Went Wrong and How to Fix It Gary Shaffer

Southeastern Louisiana University
Break with Morning Refreshments in Poster/Exhibitor Area
Concurrent Session VII

Structural Protection Il (Room A): John Headland, Moffatt & Nichol

A Unified Approach for Design of Overtopped Coastal Levees John Headland
Moffatt & Nichol
Use of Soil Mixing to Raise Levees Thomas Cooling
URS Corporation
Steel Swing Barge Gate for the Houma Navigational Canal, Terrebonne Parish, Houma, LA Oscar F. Pena

Shaw Coastal
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12:00-1:50

1:50-3:30

3:30-3:50
3:50-5:20
5:20-5:25

Sediment Management Il (Room B): Syed Khalil, Office of Coastal Protection and Restoration

Sediment Inventory for Federal Navigation Channel Maintenance in Louisiana: Jeff Corbino
A Resource Tool for Coastal Planners US Army Corps of Engineers
Simulation and Analysis of Sediment Transport in Calcasieu Ship Channel and Ning Zhang
Surrounding Wetlands McNeese State University
A National Sediment Monitoring Network Jim Stefanov
US Geological Survey
Ecosystem Modeling (Room C): Greg Stone, Louisiana State University
Hydrodynamic and Water Quality Modeling for the Convey Atchafalaya River Water Mark A. Hammons
to Northern Terrebonne Marshes Study FTN Associates
A Method for Estimating the Benefits of Freshwater Introduction into Coastal Ron Boustany
Wetland Ecosystems in Louisiana: Nutrient and Sediment Analyses Natural Resource Conservation Service
Using Coastwide Reference Monitoring System (CRMS) Data to Refine Gregg A. Snedden
Existing Habitat Switching Algorithms US Geological Survey

Lunch with Keynote Speaker (Lunch Hall, 1st Floor)
Nancy Sutley, Chair of the Council of Environmental Quality

Café and Beignets Plenary Session (Plenary Hall, 1st Floor)
Five Years After the Storms — Are we on the right path?

Break with Café and Beignets in Poster/Exhibitor Area
Special Oil Spill Session (Plenary Hall, 1st Floor)
Conference Wrap-Up
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Keynote Speakers

Dr. Larry Robinson

Assistant Secretary of Commerce for Oceans and Atmosphere

Dr. Robinson serves as Assistant Secretary of Commerce for Oceans and Atmosphere at the National Oceanic
and Atmospheric Administration where he helps guide policy and program direction for NOAA’s
conservation, protection and resource management priorities.

Dr. Robinson supports and manages NOAA’s coastal and marine programs, including marine sanctuaries for
preserving areas of special national significance, fisheries management to sustain economic prosperity, and
nautical charts for safe navigation. He also supports NOAA’s participation as a lead agency in President
Obama’s Ocean Policy Task Force.

Dr. Larry Robinson was the vice president for research and a professor in the Environmental Sciences
Institute at Florida A&M University (FAMU). Since 2001, he has served as director of the NOAA Environmental Cooperative Science
Center (ECSC) headquartered at FAMU, which consists of a broad, multi-institutional consortium of predominantly minority-serving
institutions. ECSC’s multifaceted program has made a significant contribution to the promotion of diversity in the scientific workforce —
especially within NOAA — due, in large part, to Dr. Robinson’s outstanding leadership.

Between 1984 and 1997, Dr. Robinson served as a research scientist and a group leader at Oak Ridge National Laboratory.

His work there included detection and assessment of special nuclear materials and application of nuclear methods in nonproliferation,
environmental science, forensic science and the assessment of high purity materials. From 1997 to 2003, Dr. Robinson directed FAMU’s
Environmental Sciences Institute where he led efforts to establish bachelor and doctoral degree programs. In 2007, he became the first
African-American to serve as the science advisor to the United States Department of Agriculture’s Cooperative State Research, Education
and Extension Service.

Dr. Robinson graduated summa cum laude with a bachelor’s degree in chemistry from Memphis State University in 1979, and earned a
doctorate in nuclear chemistry from Washington University in St. Louis in 1984.

Nancy Sutley

Chair, White House Council on Environmental Quality

Nancy Sutley is the Chair of the White House Council on Environmental Quality (CEQ). In her role as Chair,
she serves as the principal environmental policy adviser to the President.

Prior to her appointment, Sutley was the Deputy Mayor for Energy and Environment for the city of

Los Angeles, California. She represented Los Angeles on the Board of Directors for the Metropolitan Water
District of Southern California and served on the California State Water Resources Control Board from 2003-
2003. Sutley also worked for California Governor Gray Davis as Energy Advisor, managing state and federal
regulations, legislative affairs, finances and press relations. She served as Deputy Secretary for policy and inter-
governmental relations in the California EPA from 1999-2003. She advised on water and air pollution policy,
and established budget and legislative priorities. During the administration of President William J. Clinton, Sutley worked for the EPA as a
Senior Policy Advisor to the Regional Administrator in San Francisco and special assistant to the Administrator in Washington, D.C.

Sutley received her Bachelors degree from Cornell University and her Masters in Public Policy from Harvard University.
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Poster Presentations

Structural Protection

31

49

83

95

The Inner Harbor Navigation Canal Hurricane Protection
Project Program Status & Lessons Learned During the
Execution of USACE’s Largest D-B Civil Works Contract

Charles M. Hess, Shaw Environmental & Infrastructure Group

Navigation Impacts of the Lake Borgne Surge Barrier on the
Gulf Intracoastal Waterway at New Orleans
S. Keith Martin, USACE Coastal and Hydraulics Laboratory

Integrated Flood Management Planning in California’s
Central Valley
Yung-Hsin Sun, MWH Americas

The Ground is Moving - The Use of Wick Drains and
Staged Construction in Orleans Parish Levee Construction
Over Very Soft Soils

Jobn C. Volk, URS Corporation

Sediment Management

20

23

26

47

62

70

78

Geological Framework of the Tiger and Trinity Shoals
Complex: Relics of the Early and/or Middle Holocene
Mississippi River Delta... Yet Possible 'Reincarnation' as a
Sand Resource for Today's Modern Delta

Clint H. Edrington, Louisiana State University

Student Poster

Preservation and Resource Potential of Fluvial and Marine
Deposits Along the Louisiana Inner Shelf: Characterizing the
Geologic Framework to Support Coastal Management
James Flocks, US Geological Survey

Are Federal Sandy Shoals off Louisiana
Ecologically Important?

G. Carey Gelpi Jr., Louisiana State University
Student Poster

Louisiana Sand Resources Database - Compiling,
Standardizing and Utilizing Geoscientific Data
Melany Larenas, Coastal Planning ¢& Engineering, Inc.

Water and Sediment Fluxes Leaving the Lower Mississippi
River- Venice to Head of Passes

Dave Perkey and Thad Pratt, USACE Coastal and

Hydraulics Laboratory

Long-Term Sediment Yields from Six Coastal Watersheds in
the Northern Gulf of Mexico

Timothy Rosen, Louisiana State University Agricultural Center
Student Poster

Effect of Externally Generated Turbulence on
Sediment Transport
Heather D. Smith, Louisiana State University

Soils of Diversions

45

66

84

Impacts of River Diversions on Coastal Marshes
Robert R. Lane, Louisiana State University

Monitoring the Influences of Varied Diversion
Discharges into Caernarvon Marsh

Thad Pratt and Pat McKinney, USACE Coastal and
Hydraulics Laboratory

Long-Term Monitoring Of Coastal Louisiana Marshes with
An Emphasis On Discrete Sampling Of Soil Organic Matter
And Porewater Quality

Christopher M. Swarzenski, US Geological Survey
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30

36

46

52

65

86

88

91

Louisiana Barrier Island Restoration:
The Raccoon Island Success Story
Loland Broussard, Natural Resources Conservation Service

Design and Construction Methods for Coastal Ecosystem
Restoration — What’s in your Quiver?
Daniel Heilman, HDR Engineering, Inc.

Design, Construction and Lessons Learned for the Lake
Borgne Shoreline Protection Project (PO-30)

Russ Joffrion and Shannon Haynes, Louisiana Office of
Coastal Protection and Restoration

Effects of Terraces on Marsh Vegetation, Coastal Waterbirds
and Nekton
Megan La Peyre, US Geological Survey

The Good, the Bad, and the Bivalves: Lessons Learned
During a Large-Scale Oyster Reef Restoration Project in
Southeast Florida

Anne McCarthy, CSA International, Inc.

Pass Chaland to Grand Bayou Pass Barrier Shoreline
Restoration Project
Michael Poff, Coastal Engineering Consultants, Inc

Six Successful Projects Restoring Louisiana Barrier Islands
Patricia A. Taylor, Environmental Protection Agency

Planning to Restore a Coastal Cypress-Tupelo Swamp
Forest: Progress and Hurdles at the Midpoint
Kenneth Teague, Environmental Protection Agency

Lessons Learned from Backfilling Canals to
Restore the Coast
R. Eugene Turner, Louisiana State University

Storm Surge Modeling

9

33

35

39

75

79

Biomechanics of Salt Marshes Applied to Wave and
Surge Attenuation

James Chatagnier, Louisiana State University

Student Poster

Testing of Fully-Coupled Storm Surge and Wave Models for
Coastal Louisiana
Kelin Hu, Louisiana State University

Rapid-Response Measurements of Waves and Surge in
Louisiana Coastal Marshes During 2009 Tropical Storm Ida
Ranjit Jadhav, Louisiana State University

Hurricane Forerunner Surge in Louisiana and Texas
Andrew Kennedy, University of Notre Dame

Evaluation of Two Parameterizations of WAM in the Gulf of
Mexico Using Parallel Unstructured SWAN with
Implications for Coastal Louisiana

S. Mostafa Siadatmousavi, Louisiana State University

Student Poster

Nearshore Waves during Hurricane Gustav
Jane Mckee Smith, US Army Engineer Research and
Development Center
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Historical/Current Status

2

18

29

74

85

98

Using Multiple Regression and Remote Sensing to Quantify
Land Change in a Highly Dynamic Delta Region
Yvonne Allen, US Army Corps of Engineers

Suspended Particulate Matter Dynamics along the
Mississippi-Louisiana-Texas Coast from Satellite and
Model Observations

Eurico D’Sa, Louisiana State University

Modified Methodology for Projecting Coastal Louisiana
Land Loss Changes Over the Next 50 Years
Steve B. Hartley, USGS National Wetlands Research Center

Quantifying Wetland Accretion and Fault Movement
Rates in the Mississippi Delta with Optically-Stimulated
Luminescence (OSL) Dating

Zhixiong Shen, Tulane University

Salinity Patterns in Marshes Influenced by the Houma
Navigational Channel
Erick M. Swenson, Louisiana State University

Saltmarsh Evolution as a Function of Relative Sea-level

Rise, Sediment Supply, and Marsh Productivity: Case Studies
in Louisiana, South Carolina, and Massachusetts

Carol A. Wilson, Boston University

Barrier Islands

37

38

56

89

Hydrodynamics Over Tiger and Trinity Shoals off the
Louisiana Coast
Felix Jose, Louisiana State University

Reinforcement of Vegetated Sand Dune with
Geotube® Containment Technology
Alan Juncker, TenCate Geosynthetics North America

Seed Production and Germination of Uniola paniculata
Pheonah Nabukalu, Louisiana State University AgCenter

Student Poster

Applying Advanced Numerical (Delft3D) Modeling to
Barrier Island Design
Gordon Thomson, Coastal Planning & Engineering, Inc.

Fauna

11

27

If We Want the Sand, We Need to Study the Crabs
Richard Condrey, Louisiana State University

Larval-Tracking Software for the Northern Gulf of Mexico
Erin Grey, Tulane University

Social and Economic Risk

12

21

41

77

96

12

The Social / Science / Policy Nexus: Stakeholder Uncertainty,
Data Gaps, and Adaptive Management
Juanita Constible, National Wildlife Federation

The Buoyant Foundation Project: A Strategy for Flood-
Resilient Housing
Elizabeth English, Bouwyant Foundation Project

Developing the Water Management Industry
Scott Kirkpatrick, Coast Builders Coalition

ASCE 24 and Its Importance to Coastal Construction
David Minton and Michael Slovensky, Lonnie G. Harper and
Associates, Inc.

Florida Communities Plan for Post-Disaster Redevelopment
Lincoln Walther, CSA International, Inc.
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Innovative Tools

3

10

13

17

19

28

32

42

43

48

64

76

80

81

920

Genetic Diversity of Selected Sea Oats
(Uniola paniculata L.) lines

Sarah Bertrand, Louisiana State University
Student Poster

Creating Oyster Reefs to Protect Vulnerable
Shorelines in Coastal Louisiana
Cindy Brown and Amy Kyle Smith, The Nature Conservancy

Opyster Reefs as a Restoration Tool: Do Reef Structure,
Physicochemical Conditions, and Wave Energy Environment
Affect Reef Sustainability?

Sandra M. Casas, Louisiana State University Agricultural Center

Utilizing GIS in Ocean Observation and Forecasting Systems
with Emphasis on the WAVCIS System and its Application to
the Louisiana Coast

Yuliang Chen, Louisiana State University

Using the Floristic Quality Index to Assess
Wetland Condition in Coastal Louisiana
Kari Cretini, USGS National Wetlands Research Center

Enhancing Louisiana’s Coastal Sustainability with
Biologically Dominated Engineered Reefs:
Carbon Sequestration Implications

Daniel Dehon, Louisiana State University

Student Poster

Soil Amendments May Improve Establishment of
Baccharis halimifolia at Coastal Restoration Sites
Michael ]. Dupuis, University of Louisiana at Lafayette
Student Poster

Development of Germination Protocols for Schoenoplectus
californicus Seeds
Audrey Hall, Louisiana State University AgCenter

Student Poster

Refinement of Black Mangrove’s Restoration Template in
Coastal Louisiana
Mark W. Hester, University of Louisiana at Lafayette

Improving the Multiple Lines of Defense for the
Chenier Plain
Stanley Klemetson, McNeese State University

Development of Techniques for Commercial Production of
Sea Oats (Uniola paniculata)
Lina Kruth, Louisiana State University

Post Katrina Bottomland Hardwood Reforestation
Amy LeGaux, Audubon Nature Institute

Improved Planting Techniques for Coastal Restoration
Aaron Pierce, Ecological Restoration Services

Utilization of Ferrate (Iron +6) for Wastewater Disinfection,
Reuse, and Wetland Restoration

Brady K. Skaggs, Tulane University School of

Public Health and Tropical Medicine

Reduction of Endocrine Disrupting Compounds (EDCs) in
Municipal Wastewater by Ferrate (Iron VI) Oxidation
Ponsawat Srisawat, Tulane University

WAVCIS: A Metocean Observing Network for Supporting
Coastal Restoration and Science along the Louisiana Coast
Gregory W. Stone, Louisiana State University

Using Chemical Analysis of Marsh Grass to
Improve Coastal Restoration

Vanessa D. Tobias, Louisiana State University
Student Poster
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93

94

97

Transplant Canister and Aerial Seeding Applications of
Spartina alterniflora: Revegetation Tools for Large-Scale
Coastal Marsh Creation and Restoration

Herry S. Utomo, Louisiana State University

Evaluating Hydrologic Restoration of Coastal Wetlands in
Louisiana: A Plant Centric Approach
Jenneke M. Visser, University of Louisiana at Lafayette

Mercury Concentrations in the Soils and Vegetation of the
Lake Maurepas Wetlands and Potential Responses to
Increased Nutrient Loading

Jonathan M. Willis, University of Louisiana

Sea Level Rise

16

22

53

Integrating Global Trends in Coastal Restoration
Planning for Louisiana
Jobn Day, Louisiana State University

Determining Rates of SeaLevel Change From Historic Data
Around a “Migrating Lighthouse” (Ship Shoal, Louisiana)

D. Elaine Evers, Louisiana State University

Assessing the Potential for Submergence at CRMS Sites
Using Elevation Change, Accretion, and Sea-Level

Rise Estimates

Thomas McGinnis, Louisiana Office of Coastal

Protection and Restoration

Designing Diversions

71

87

Hydrodynamic and Salinity Numerical Modeling of the
Caernarvon Diversion
Gaurav Savant, US Army Corps of Engineers

Small-Scale Mississippi River Reintroduction:

An Important Ecological Restoration Tool in the Mississippi
River Deltaic Plain

Kenneth Teague, Environmental Protection Agency

Policy and Planning

6

14

40

55

57

58

59

61

Restoring Bayou Lafourche - Benefits for Coastal Louisiana
Tom Cancienne and Michelle Robert, CH2M HILL, Inc.

Coping With Global Sea-Rise — Actions Other Coastal Areas
In The US Are Taking
Ron Crum, URS Corporation

Strategies for Ecosystem Restoration Adaptive Management
Anwar Khan, HDR Engineering, Inc

Beneficial Use of Dredged Material- Policy and Practice in
Louisiana and Texas
Mohan Menon, Ecology and Environment, Inc

Aquatic Resource Research Emphasis within a
Regulatory Context
Bill Nethery, US Army Corps of Engineers

Defining Restoration Targets for Flooding and Salinity in
Louisiana’s Intermediate and Brackish Marshes.
J. Andy Nyman, Louisiana State University

An Evaluation of Restoration Targets for Flooding and
Salinity in Louisiana’s Intermediate and Brackish Marshes
Tabitha Owen, Nicholls State University

Student Poster

Developing Wetland-Based Carbon Markets as a Potential
Funding Mechanism for Coastal Protection and Restoration
Brian C. Perez, CH2M HILL, Inc.
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63

82

Will the Avicennia-Spartina Association be a Component of
a Louisiana Sustainable Coast?
Christine N. Pickens, University of Louisiana at Lafayette

Student Poster

Coastal Restoration and Protection Implementation Plan for
Plaquemines Parish
Joe Subayda, Louisiana State University

Hurricane Impacts

25

34

73

99

Modeling of Hurricane Impacts on a Coastal Lake Bottom:
South Central Louisiana
Angelina M. Freeman, Environmental Defense Fund

Wetland Loss During Hurricanes: Failure of Low Salinity
Marshes in Breton Sound
Zoe ]. Hughes, Boston University

Utilizing CRMS Vegetation Data to Assess Impact and
Recovery from Hurricanes Gustav and Ike

Leigh Anne Sharp, Louisiana Office of Coastal

Protection and Restoration

Numerical Modeling of Hydrodynamics and Wetland Loss
in Breton Sound, Louisiana
Haihong Zhao, Louisiana State University

Ecosystem Modeling

1

24

51

Implementation of a 3-Dimensional Hydrodynamic Model
for Sabine Bank, Louisiana
Mohammad Nabi Allahdadi, Louisiana State University

Empirical Model that Relates Mitigation of Salt Water
Intrusion with Societal Impacts of Increase Flow Rate
Discharge on Bayou Lafourche

Henry Foust, Nicholls State University

A Fully Coupled Hydrodynamic, Salinity and
Sediment Model of Mobile Bay

Tate McAlpin, US Army Corps of Engineers

Research and Development

7

60

67

68

92

The CREST Program: Connecting Coastal Research
with Management and Restoration
Doug Daigle, CREST Program

Applied Research & Development
James W. Pahl, Louisiana Office of Coastal
Protection and Restoration

Status Report from the LACES Division
Richard C. Raynie, Louisiana Office of Coastal
Protection and Restoration

Systems Assessment
Carol Parsons Richards, Louisiana Office of Coastal
Protection and Restoration

Coastal Sustainability Studio
Robert Twilley, Louisiana State University

Mississippi/Atchafalaya Rivers

69

72

An Improved Adcirc Model of the Lower Mississippi River
Hugh Roberts, ARCADIS

Estimating the Role of the Atchafalaya River Basin in
Reducing Nutrient Discharge to the Gulf of Mexico
Amy Scaroni, Louisiana State University

Student Poster
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Small Oil Spill Impact Study: A Survey of the Magnitude and
Distribution of Oil Spills within the Louisiana Coastal Zone
and Coastal Area

Aaron S. Bass, S|B Group, LLC.

101 Deepwater Horizon Qil Spill: Impacts to Coastal Louisiana's
Wildlife and Habitat

Mike Carloss, Louisiana Department of Wildlife and Fisheries

102 Preliminary Observations on Use of Excitation-Emission
Fluorescence Matrix Spectroscopy (EEMs) to Detect Oil
Signature in Seawater Samples from Oil Spill
Eurico D’Sa and Edward Overton, Louisiana State University

103 Potential of Restoration and Phytoremediation with
Phragmites australis for Oil-impacted Marshes

Qianxin Lin, Louisiana State University

104 Gulf War Oil Spill: Coastal Remediation and Restoration in
the Kingdom of Saudi Arabia
Sharook P. Madon, CH2M HILL, Inc.

105 Is In-situ Burning an Appropriate Option for Oil Spill
Remediation in Wetlands?
Irv Mendelssohn, Louisiana State University

106 Integrated Emergency Response Services
Stephen Petron, CH2M HILL, Inc.

107 The Response of St. Lawrence Seaway Marshes to Oil Spill

Jane Rowan, Bioengineering Group

The mission of the State of the Coast conference is to provide a forum
to learn from recent advances in science and engineering as they relate to hurricane
protection and ecosystem restoration in coastal Louisiana, to ensure that relevant and
current knowledge is applied to existing and future coastal restoration and protection

efforts, and to effectively inform policy and decision making.
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Louisiana’s coastal area contains approximately 25 percent
of the coastal wetlands of the lower 48 states.
The Coalition to Restore Coastal Louisiana is
committed to bringing science, engineering,
public support and public resources together
to stem land loss and restore our coast.

The Coalition to Restore Coastal Louisiana
6160 Perkins Road, Suite# 225 1 Baton Rouge, La 70808

Telephone: 225.767.4181 office A Toll-Free: 888LACOAST (888.522.6278)
Fax: 225.768.8193 fax 1 Email: coalition@crcl.org
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CONCURRENT SESSION |
9:50 a.m. - 11:50 a.m.

= Sediment Management | (Room A)

- Moderator: Harry Roberts
/ Louisiana State University

Tuesday, June 8

An Overview of Sedimentary Resources for
Coastal Restoration and Protection in Louisiana

Syed M. Khalill and Charles W. FinkI2

1 Louisiana Office of Coastal Protection and Restoration,
Baton Rouge, LA 70801 2 Department of Geosciences,
Florida Atlantic University, Boca Raton, FL 33431

Louisiana’s environmentally sensitive marshlands, beaches,

and dunes require remediation if this destructive trend is to be
mitigated. This can be achieved by placing dredged sediments on
degraded beaches, dunes, and marshes. Restoration efforts will
be severely compromised if sufficient compatible sediment is not
located either offshore on the continental shelf or in rivers (main
channel or distributaries). Sediment volumes required for initial
restoration of degraded coastal Louisiana are estimated to be
in the range of hundreds of millions of cubic meters. Barrier
island restoration requires large sand volumes that must be
dredged from offshore sources and pumped or transshipped

to the project areas. Fluvial sand/sediment resources from the
Mississippi River are not yet cost effective for barrier island
restoration. These sediments can, however, restore interior
marshes if sediment diversions are placed in appropriate
locales. Qualitatively compatible and quantitatively adequate
sediment is thus a vital factor in restoration efforts with almost
80% of the restoration-budget allocated to exploration, exploi-
tation, and emplacement of sediment. Restoration and protec-
tion of coastal Louisiana thus requires a systematic approach in
exploration of offshore sand as well as geoscientific data manage-
ment that manages an enormous amount of geotechnical data to
effectively reduce costs. The Louisiana Sand Resource Database
(LASARD) has been initiated in response to this need to func-
tion as a database primarily for managing enormous amounts of
historical and current geoscientific data. In order to be successful
in its present enormous undertaking of restoring and protecting
coastal Louisiana, the State needs a planned systematic approach
to its marine sedimentary resources. This talk will provide an
overview of sediment/sand resources in coastal Louisiana

and will also emphasize the need of a regional approach of
managing sediment. The Louisiana Sediment Management Plan
(LASMP) which has been conceptualized and formulated for bet-
ter planning and coordination and will be presented for the first
time to the scientific community.

Implications
Restoration efforts for sediment starved systems such as those
that occur along the Louisiana coast depends on emplacement
of sufficient sediment volume to build up barrier and deltaic
systems. Qualitatively compatible and quantitatively adequate
sediment is thus a vital factor in restoration efforts with almost
80% of the restoration-budget allocated to exploration, exploita-
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tion, and emplacement of sediment. Because this cost is directly
proportional to the distance of borrow sources from the project
area, the success of restoration depends on locating sufficient
sediment volumes that are suitable for placement on beaches

and dunes, and for creating marshes. However, it is realized that
identification and delineation of sand/sediment resources is not
enough. A very systematic effort on a regional basis is needed for
a planned and coordinated approach to restoration and protec-
tion of Coastal Louisiana which will be provided by the Louisi-
ana Sediment Management Plan.

Potential Sand Resources in Buried
Paleo-channels on the Continental Shelf
Offshore Coastal Louisiana

Charles W. Finkl1 and Syed M. Khalil?

1 Department of Geosciences, Florida Atlantic University,
Boca Raton, FL 33431 2 Louisiana Applied Coastal Engineering &
Science Division, Baton Rouge, LA 70801

Deltaic sands in the Mississippi Delta region off Louisiana are
vital to restoration of barrier islands due to the large volumes that
are required. The cost-effective search for quality sand in a pre-
dominantly muddy environment needs a comprehensive and sys-
tematic approach. Analyses of high-resolution seismic reflection
profile survey data, for example, shows that much of the delta
region seafloor is characterized by fine-grained (muddy) deposits
that are occasionally interspersed by sand deposits in paleo-dis-
tributaries and inter-distributaries of abandoned delta complexes,
delta front sands, and shoal sands. Sand deposits are mostly
identified as acoustically transparent facies whereas fines are
discernable as layered signatures. Seismic profiles show that large
distributary channels can occur as singularities or as broad chan-
nel fields comprised by smaller distributary channels. These kinds
of channels range up to 30 m in thickness but average about 15
m. The textural characteristics of distributary deposits are highly
variable, ranging from 20% to 90% sand. Distributary channel
sands may be exposed on eroded seafloor or buried by sheets or
splays of mixed sediments (muddy overburden). The thickness of
muddy overburden is crucial, from a cost-benefit point of view,
to exploitation of underlying channels sands. Generally, a ratio of
1:1 (muddy overburden to channel sand) is a cutoff value below
which exploitation becomes uneconomical. It is not economical,
for example, to sidecast 3 m of muddy overburden to exploit 1

m of channel sand (3:1 ratio) but if 1 m of muddy overburden
covers 3 m of channel sands (1:3 ratio), then it becomes economi-
cally attractive to mine the sand. Because parts of some buried
paleo-channels contain sands that are suitable for barrier island
restoration, these deposits should be further studied to ascertain
their potential as a sand resource. They retain comparative ad-
vantage when they occur closer to projects than do sandy shoals

and banks.

Implications
Offshore sand and mixed sediment deposits are finite resources,
the use of which must be judiciously applied if the needs of bar-
rier island restoration are to be met. Although large sand bodies
occur offshore in shoals and banks, their great distance from
some restoration sites increases transport costs. Because sand re-
sources in some paleochannels occur closer to project sites, it thus
seems responsible to investigate the potential of paleochannels
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as sediment sources for restoration work in coastal Louisiana.
Determination of sand resources in paleochannels via geophysi-
cal and geotechnical means has important implications to project
cost and availability of additional sediment sources in a shelf
region that known for its extensive fine-grained sediments (i.e.
muds) and limited supply of coarser grained sandy deposits that
are required for beach and dune restoration. Location of usable
paleochannel deposits closer to restoration sites will reduce over-
all project costs and increase marine sand reserves.

Tiger and Trinity Shoals Complex:
A Potential Sand Source for Coastal
Restoration in Western Louisiana

Clint H. Edrington!, Harry H. Roberts!, and Syed M. Khalil?
I Coastal Studies Institute, Department of Oceanography and
Coastal Sciences, Louisiana State University, Baton Rouge, LA 70803

2 LACES Division, Office of Coastal Protection and Restoration,
Baton Rouge, LA 70801

During the transgressive phase of delta building, a sediment
starved delta lobe succumbs to subsidence and physical oceano-
graphic processes, and is eventually reworked into a submarine
shoal. Two such shoals, located on the western Louisiana inner
continental shelf, are Tiger and Trinity Shoals. These adjoining
submarine sand bodies are thought to be remnants of separate
Holocene Mississippi River delta lobes. A study was sponsored
by Minerals Management Service (MMS) and Louisiana Office

of Coastal Protection and Restoration (OCPR) to evaluate the po-
tential dredgeable sand from these bodies to help facilitate coastal
restoration in this part of Louisiana Coast. An initial marine
geophysical survey collected approximately 1,150 km of high
resolution subbottom profiles (chirp sonar) across the study area.
Based on initial interpretations of profiles, 46 vibracores were
extracted. Cores were analyzed for sedimentological studies and
also sampled for geochronological studies. Analyses and synthesis
of preliminary results reveal both similarities and contrasts be-
tween Tiger and Trinity Shoals. The sand fraction of both shoals
decreases vertically in grain size with depth, and laterally from
east to west. However, the sand in Trinity Shoal is almost entirely
very-fine sand, whereas the sand in Tiger Shoal’s ranges from me-
dium sand in its extreme eastern section to very-fine sand towards
west. The stratigraphic framework of the study area as inter-
preted from the subbottom profiles indicates that the Tiger shoal
is lesser both in thickness and in surficial area than Trinity Shoal.
This obviously is an indication that volume of sand in Tiger Shoal
is much less than in Trinity Shoal. This study also intends to shed
light on geochronology and stratigraphic architecture of both the
shoals by evaluating the sedimentology, stratigraphy, and deposi-
tional history of Tiger and Trinity Shoals.

Implications
The dredging of offshore sand resources for coastal restoration
projects has the potential to play a critical component in the
overall effort to mitigate land loss in south Louisiana. How-
ever, the delineation of sand resources is not enough. There are
other factors viz. the high cost of dredging, transportation, and
then emplacement which are crucial for any restoration project.
Coastal managers need data on sand volumes along with the
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physical properties of delineated sand sources for cost-benefit
analysis, whereas coastal researchers need information of deposi-
tional models to exploration offshore sand resources. This study
will provide geological and geophysical data of the sand resources
of Tiger and Trinity Shoal Complex to both the communities.

Deltaic Deposition in the Northern Gulf of
Mexico as Modulated by Sea Level

Harry H. Roberts
Coastal Studies Institute, Louisiana State University
Baton Rouge, LA 70803

Deltaic deposition in the northern Gulf of Mexico has taken place
under constantly changing conditions of sea level during Qua-
ternary times. During this period, sea level has fluctuated well
over 100m in repeated cycles of approximately 140kyrs duration.
Each cycle has involved global cooling and glaciation resulting in
a falling sea level followed by global warming and deglaciation
resulting in a sea level rise. These cycles have forced the advance
and retreat of fluvial-deltaic depositional systems as they tracked
sea level across the continental shelf. The preservation potential
of fluvial and deltaic deposition associated with these cycles is
greater at the shelf edge and in the deeper Gulf than updip sites
on the continental shelf and near the present shoreline where
erosion during transgressions and entrenchment during periods of
sea level fall erode previously deposited sediments. The result is
stacked deltas at the shelf edge and stacked fans on the conti-
nental slope and basin floor, products of multiple sea level and
associated depositional cycles. The imprint of these cycles on the
continental shelf is quite different. The shelf is characterized by
multiple entrenched alluvial valleys and channels as well as highly
eroded delta remnants. Sand bodies developed from the concen-
tration of coarse sediments related to the erosion of deltaic and
other coastal sediments are also present (e.g. the submarine shoals
and barrier islands off Louisiana and the sand ridges off Missis-
sippi, Alabama, and western Florida). Over the rising -to-high
part of the latest Pleistocene-to-Holocene sea level cycle, the Mis-
sissippi River produced a series of six major delta-building pulses
that have built the delta plain as we know it today. Following the
latest Pleistocene glacial maximum, sea level rose rapidly from
approximately -120 m, which is beyond the present shelf edge
break in slope, to a few meters from present levels. However, at
approximately 7-8 kyrBP the rapid sea level rise rate decreased
significantly. At this point, all the world’s great rivers started
delta-building and sedimentation from the Mississippi River was
able to prograde the coastline and not simply fill and backstep
into the large alluvial valley produced during the falling limb of
the sea level cycle. These events have determined the depositional
fabric and geomorphology of Louisiana’s present coastal plain
and shelf. A detailed knowledge of this geololgic framework is
essential for making informed decisions concerning many aspects
of coastal restoration.

Implications
Understanding the sedimentary framework of the modern Mis-
sissippi River Delta and its alluvial valley are fundamental to the
success of must coastal restoration efforts. Knowing where to ex-
plore for sands to rebuild our disappearing barrier islands, where
best to extract sediments for building coastal protection struc-
tures, estimating where subsidence that impacts restoration proj-
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ect effectiveness will be maximized and where it will be minimal,
and where to place river diversions so they will be most efficient

in building new land and enhancing surrounding marshlands are
but a few examples that require a detailed knowledge of Missis-

sippi River Delta history and associated geologic framework.

- Structural Protection | (Room B)

~)) Moderator: Jeff Duplantis
#~" American Society of Civil Engineers

Challenges in the Design and Construction of
Levees in South Louisiana

Elif Acar-Chiasson
Shaw Environmental & Infrastructure, Inc.

Since the devastation caused by recent hurricanes, flood protec-
tion has positioned itself as one of the most sensitive subjects to
the citizens of South Louisiana. The two major components of
flood protection projects, levees and flood-control structures,
have been the focus of much criticism due to the failures that
occurred during Hurricane Katrina. This presentation will focus
on the major challenges currently facing the levee districts, local
sponsors and design engineers in the design and construction of
the levee component of flood protection projects across South
Louisiana.

Implications
The major challenges faced by local governments and state agen-
cies in the construction of levees are the implementation of design
criteria, locating borrow sources, dealing with existing subsurface
conditions, environmental impacts (mitigation), pipeline and
other utility relocations, and land acquisitions. Depending on
how each challenge is handled, the time and dollars it takes for a
levee to be constructed could be significantly increased.

Flood Risk Reduction Along the
Inner Harbor Navigation Canal

Mathijs van Ledden!, Maarten Kluyver!, Nancy Powell?
1 Haskoning Inc., 2 US Army Corps of Engineers, New Orleans District

The IHNC project is one piece of the new Hurricane Storm Dam-
age Risk Reduction System (HSDRRS) that is being built after
Hurricane Katrina in 20085. This project will reduce risk along
the New Orleans’ Inner Harbor Navigation Canal from power-
ful storm surge in the event of future hurricanes. At the Lake
Borgne side, two navigation gates along the 3 kilometer long
floodwall are under construction to prevent water surging up the
canal. Another barrier is planned on the Lake Pontchartrain side
and the walls and levees along the IHNC canal system have been
strengthened in order to achieve protection against surge and as-
sociated waves with a 1% annual exceedance in 2011. The much
needed barriers for the IHNC will greatly reduce the risk of flood-
ing for hundreds of thousands of residents in the St. Bernard,
New Orleans East, Ninth Ward and Gentilly areas.

This paper will discuss in-depth the hydraulic changes due to the
construction of the barriers at Lake Borgne and Lake Pontchar-
train. Normal tidal conditions but also hurricane conditions will
be addressed. Results from detailed numerical models but also
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simplified analytical methods are being presented to increase the
hydraulic understanding of this complicated system. Also, the ef-
fect of different sea level rise scenarios on the hydraulic behavior
will be reviewed.

Implications
A thorough understanding of the hydraulic behavior of the IHNC
system is key input to manage and operate the IHNC system
after 2011. It gives insight in the timing, sequence and hydraulic
conditions prior to closure and after opening of the various gates
in the system. This information can assist responsible agencies in
their decision making how to effectively operate this part of the
HSDRRS. Moreover, the assessment of the different sea level rise
scenarios is important in planning efforts to achieve the desired
level of flood risk reduction in the coming decades.

Coastal Physical Modeling Benefits to the
Inner Harbor Navigational Canal Lake Borgne
Hurricane Surge Barrier

Scotty Emmons!, Peter Grant?, and Jena Gilman3
I AECOM, New Orleans, Louisiana, USA, 2 AECOM, Redmond,
Washington, USA, 3 AECOM, Seattle, Washington, USA

The New Orleans Inner Harbor Navigation Canal (IHNC) Lake
Borgne Hurricane Surge Barrier is composed of nearly two miles
of flood protection including vertical floodwalls, a vertical lift
gate at Bayou Bienvenue, and 150-ftt wide buoyant sector gates
on the Gulf Intracoastal Waterway (GIWW). The project, being
the largest civil works design-build project ever undertaken by
the United States Army Corps of Engineers, was supported by
two dimensional (2-D) and three dimensional (3-D) 1:20 Froude

Restoring Louisianas Coast

Founded in 1913, T Baker Smith’s
integrated teams have been trusted
to provide multi-discipline solutions to
hundreds of coastal restoration and
protection projects across South
Louisiana. TBS has the resources and
experience to take a project from
concept to reality, and we can provide
continuity of management through all
project phases.
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scaled physical model studies of the floodwall and sector gates,
respectively.

2-D physical model studies of the floodwall structure with dif-
ferent bathymetric site conditions were performed to evaluate
scour of the design riprap under 1% and 0.2% probability storm
conditions, resulting in an increase in the selected riprap on the
protected side, or populated side, of the floodwall structure.

A full bathymetric, or 3-D, representation of the GIWW and the
proposed buoyant sector gates including the monolithic struc-
ture and approach walls was used in physical models studies to
measure hydrodynamic pressures from surge, waves, overtopping,
and reverse head of a 1% chance probability storm.

Wave pressure, and the resulting forces, and induced vibration

of the buoyant sector gates were investigated using a hydroelas-
tic model under storm surge and wave conditions to provide
confirmation that analytically determined loads were conservative
and the buoyant sector gate was adequately designed for stabil-
ity. Additionally, gate opening hydrodynamic force curves were
developed under variable reverse head conditions, representing a
storm’s recession and the evacuation of flood waters. The estab-
lishment of these force curves enabled design engineers to appro-
priately select an adequately sized hydraulic actuating cylinder.

20 State of the Coast

Technology Systems Design Considerations
for Remote Instrumentation Monitoring and
Surveillance of Flood Protection Systems

James B. Hummenrt, Jr., PEL, Dr. Kevin O’Connor, P.E2,
David Rutledge, P.E3
1 URS Corporation, 2 GeoTDR, Inc., 3 GeoTDR, Inc.

This presentation will review state-of-practice instrumentation
and remote data acquisition systems technologies being used to
monitor flood protection systems world-wide. Both conventional
instrumentation and metallic/optical time domain reflectometry
applications will be discussed. The presentation will include ap-
plication of GPS structural monitoring systems for both embank-
ments and floodwalls.

There will be presentation of one or more emerging technologies
including distributed temperature sensing techniques for monitor-
ing levee systems on a day-to-day basis and during storm events
using fiber optic cables. In addition, the use of new solid state IP
video camera systems for remote surveillance of critical levee sec-
tions will be discussed.

Methodologies for leveraging the instrumentation data to develop
comprehensive baseline data sets that can be used as part of an
early alert system will be presented. Where applicable case history
results from the London Avenue Canal Load Test and other re-
cent instrumentation projects will be used. Lessons learned from
these projects will be summarized.

The presentation will conclude with a discussion of how these
types of systems can be integrated into an engineered risk man-
agement program using risk based screening tools and alignment
with the potential failure modes associated with typical coastal
flood protections systems.

Implications

Flood protection systems within the United States are vast, aging
and becoming more critical all the time. Methods of remote
surveillance coupled with early alert systems can be valuable
tools to provide incremental risk reduction associated with
management of flood protection systems.

. Joils of Diversions (Room ()
~ Moderator: Chris Swarzenski
US Ceological Survey

Consequences of Increased Nutrient Loading to
Coastal Marshes Belowground

R. Eugene Turner
Louisiana State University

Most plant production by emergent coastal marshes occurs
belowground. This belowground production adds to the ac-
cumulation of organic matter sustaining salt marshes as sea level
rises, thus preventing excessive flooding, eventual plant death,
and habitat loss. The ubiquitous nutrient enrichment of coastal
marshes stimulating aboveground plant growth may result in
higher rates of inorganic matter accumulation that compensates
for some of the marsh flooding caused by sea level rise. But will
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the soil system be compromised? We conducted field experiments
and observations at a combination of geographically diverse and
regionally-specific sampling of above- and belowground plant
biomass in western Atlantic and Gulf of Mexico marshes to
understand the belowground responses of the dominant salt and
fresh marsh plants to N, P, and Fe additions. The results indicate
that nutrient enrichment may lead to lower root and rhizome bio-
mass, and belowground production, and organic accumulation.
Phosphorus additions, more than nitrogen, seems to reduce root
and rhizome biomass accumulation in salt marshes. Higher soil
respiration and a lower Eh are anticipated additional soil proper-
ty changes, revealing a loss of belowground carbon. Further, the
soil strength is reduced below the rooting zone. Several examples
will be shown to demonstrate that the cumulative effects of in-
creased nutrient loadings may be to decrease soil elevation and to
accelerate the conversion of emergent plant habitat to open water,
particularly at the lower elevation range of the plant and during
the occasional large storm.

Implications
Sustaining and restoring coastal emergent marshes is more likely
if they receive a lower, not a higher, nutrient load. This conclu-
sion is at odds with the rationale for river diversions and sewage
treatment wetlands in unconfined natural marshes when wetland
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conservation or restoration is the management goal. The results
are consistent with the high land loss post-Katrina/Rita in the
Caernarvon outflow path, but not in the reference marsh. A
quantitative evaluation of the relations between river diversions
and wetland soil ecosystems is needed. The increased nutrient
loading from the Mississippi River watershed this century has
also driven the formation of the low oxygen zone (Dead Zone)
that forms off the Louisiana-Texas shelf each summer. Restoring
either offshore or estuarine ecosystems necessitates, therefore,
improving water quality in the watershed.

The Impact of the Caernarvon Diversion and
Atchafalaya River Discharge on

Louisiana Marshes

Jobn Day 1, Robert Lane 1, Matthew Moerschbaecher 1, Ron DeLaune 1,
Robert Twilley 1, Irv Mendelssohn 1, Joseph Baustian !

1 Louisiana State University

Above and belowground biomass, porewater nutrients (NOx,
NHg4, and PO+ pt), salinity, sulfide, and soil Eh were measured
bimonthly at the Caernarvon diversion at near (N1&2), mid
(M1&2), far (F1&2), and reference (F1&2) stations. Above-
ground and belowground decomposition was estimated using
litterbags and belowground using cotton strips. Aboveground
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productivity as measured by EOSL peak standing crop ranged
from 423 g/m2/yr at site M2 to 1515 at F1. Aboveground pro-
ductivity was significantly greater at N1 than at N2, M1, or M2.
Peak belowground biomass ranged from 8315 g/m2/yr at R2 to
17890 g/m2/yr at N1. Sulfide and PO4 were related to below-
ground and aboveground biomass, respectively. The decomposi-
tion bag data did not indicate a strong impact, but cotton strip
decomposition rates at the Ref site were lower through most of
the depth profile, however this difference was only significant at
the lowest measured depth. Vertical accretion was 0.49-1.25 cm/y
at N1; rates>RSLR.

Implications
Analysis of the results of short-term accretion compared to RSLR
indicates that all Caernarvon sites are keeping pace with RSLR.
Analysis of porewater parameters showed that stress on plants
was low to moderate while nutrient concentrations were greatest
at the Near sites. Belowground productivity at the measurement
sites at Caernarvon area is among the highest reported in the lit-
erature. Decomposition was not strongly increased. The results
indicate that marsh productivity and decomposition were not
significantly negatively impacted. The study sites were streamside
locations where there were strong inputs of freshwater, nutrients,
and sediments. The results suggest that diversions should maxi-
mize sediment input and allow for drainage.

Restoration of Thin-Mat Flotant to
Thick-Mat Flotant: Effects of Planting,
Fertilizer, and Grazing.

Charles E. Sasser?, Jenneke M. Visserl, and Guerry O. Holm?
I University of Louisiana at Lafayette, Lafayette, Louisiana

2 Louisiana State University, Baton Rouge, Louisiana

Floating marshes historically were widely distributed in the
freshwater areas of the Mississippi River Deltaic Plain, and their
present distribution remains widespread. However, in some areas
vegetation associations have changed from thick-mat maidencane
(Panicum hemitomon) dominated marsh to thin-mat spikerush
(Eleocharis baldwinii) dominated. The effect of planting, graz-
ing, and fertilizer application were tested at four thin-mat sites

in northwestern Terrebonne parish. Grazing by nutria was the
crucial factor in the survival of P. hemitomon at all sites. Grazing
protection coupled with P. hemitomon transplantation doubled
the root standing stock compared to control conditions of the
thin-mat community. Simple grazing protection of the natural
community did not produce increases in live root standing stock.
The natural nutrient availability at the sites was adequate for the
growth of P. hemitomon. Although fertilization initially stimu-
lated aboveground coverage of P. hemitomon, after four years
there was no statistically significant difference in end-of-season
biomass of above ground plant material in non-fertilized versus
fertilized treatments. The re-introduction of P. hemitomon into
the thin-mat floating marsh built a thicker and stronger marsh
mat. Marsh soil strength and mat thickness were both increased
by P. hemitomon growth coupled with grazing protection. Soil
strength gains were observed in the upper 20 cm of the soil
profile. An additional 10 cm of mat thickness was observed
above that of control conditions. Protection from grazing of the
existing thin-mat marsh plant community did not enhance soil
strength or apparent root mat thickness.
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Implications
Control of nutria populations is essential for the restoration of
thin-mat flotant, while addition of additional nutrients may not
be required for P. hemitomon growth. Since P. hemitomon has
very low seed viability, re-establishment has to be accomplished
using vegetative methods. Planting large areas is extremely costly
and alternative establishment techniques need to be developed.

Biodegradation in Wetland Organic Soils

William Orem! and Christopher Swarzenski?

1 U.S. Geological Survey, Reston, VA 2 U.S. Geological Survey
Baton Rouge, LA

Many wetland environments form organic matter-rich soils or
peats. Waterlogged conditions in wetlands inhibit oxygen pen-
etration into the soil, and organic matter degradation is domi-
nated by anaerobic microbial processes. Peat accretes because
wetland primary production exceeds anaerobic biodegradation,
especially biodegradation of aromatic and aliphatic structural
components of vascular plant. Anaerobic biodegradation in peats
primarily involves a consortium of microorganisms that preferen-
tially decompose oxygen-rich substances, such as cellulose from
vascular wetland plants and complex carbohydrates from algae.
This has been demonstrated by changes observed in the elemental
composition and the *C nuclear magnetic resonance spectra of
peat organic matter with increasing depth (e.g. over time). The
anaerobic biodegradation process leaves the peat organic matter
enriched in only slowly biodegraded and oxygen-poor aromatic
(lignin) and aliphatic structures (waxes).

Anthropogenic activities impact natural peat accretion in many
wetlands (e.g. south Louisiana, the Florida Everglades, and the
Sacramento River Delta). Water allocation practices may cause
drying, oxidation, and loss of peat mass. Chemical substances
introduced into wetlands can also impact peat accretion and
the physical integrity of peat deposits. Nutrient contamination
has complex effects, stimulating both wetland plant growth and
peat accretion, but also anaerobic biodegradation of peat. The
introduction of electron acceptors, such as iron (III), nitrate,
and sulfate also stimulates microbial populations and anaerobic
biodegradation of the peat. Sulfate can enhance biodegradation
by causing nutrient release from wetland soils (internal eutro-
phication), and by acting as an electron acceptor in microbial
sulfate reduction. Preliminary studies in south Louisiana and the
Everglades have demonstrate the potential of sulfate to enhance
anaerobic biodegradation and destabilize peat accumulations.

Implications
In this presentation we review processes that control the degrada-
tion of soil organic matter. Factors affecting these processes have
the potential to alter the organic structure of the peat and influ-
ence wetland stability.
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LUNCH WITH KEYNOTE SPEAKER
Tuesday, June 8

11:50 a.m. - 1:30 p.m.

Dr. Larry Robinson
Assistant Secretary of Commerce for Oceans and Atmosphere
National Oceanic and Atmospheric Administration

CONCURRENT SESSION II
1:30 p.m. - 3:00 p.m.
. Storm Surge Modeling (Room A)

” Moderator: Joe Suhayda
Louisiana State University

Tuesday, June 8

Systems Approach to Coastal Storm
Damage Reduction

Ty V. Wamsley', Mary A. Cialone', Jane M. Smith', Tate McAlpin' and

Joannes ]. Westerink?

! Engineer Research and Development Center, Coastal and Hydraulics
Laboratory, Vicksburg, Mississippi, USA

2 University of Notre Dame, Notre Dame, Indiana, USA

Natural and man-made protection and buffering features like
wetlands and barrier islands do not decrease the mass of water
driven into the region by the hurricane winds (mass is conserved)
but they do change the momentum and redistribute the storm
surge. Therefore, changes in one part of a system can create
unintended consequences somewhere else in the system. The
potential for these unintended changes must be considered for
effective coastal flood protection design. For these reasons, the
effect of proposed project alternatives on storm surge levels and
waves must be examined over large spatial and temporal scales,
or systems approach. A high resolution numerical modeling sys-
tem capable of representing complicated coastal landscapes and
simulating all the primary relevant physical processes, including
winds, air-sea momentum transfer, atmospheric pressure, wind-
driven waves, riverine flows, tides, and friction due to land cover
will be presented. The role of natural features in reducing surge
and waves will be discussed. In addition, how the long-term ef-
fects of SLR can be incorporated in the modeling system will be
demonstrated the impact of SLR on surge and waves analyzed.

Implications
The modeling system presented in capable of representing both
natural and manmade features on a regional scale and includes
the relevant physical processes for evaluating the role of wetlands
and barrier islands in storm surge and wave reduction. The
importance of taking a holistic systems approach to coastal flood
protection and how the modeling system can identify unintended
consequences is demonstrated. Results from the model can assist
in prioritizing protection and restoration projects. The systems
approach concepts and models presented are now being applied
for developing flood damage reduction plans.
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eSURF a Surge Level Prediction Model for
Hurricanes

Maarten Kluyver', Mathijs van Ledden', Nancy Powell?
! Haskoning Inc. > USACE New Orleans District

eSUREF is a forecasting model that can predict surge levels caused
by hurricanes in a matter of seconds for the New Orleans and
vicinity area. eSURF stands for Experimental Surge Forecast.
The model is based on data generated by the ADCIRC model for
numerous hypothetical storms. The ADCIRC model is a system
of computer programs for solving time dependent, free surface
circulation and transport problems in two and three dimensions.
For these hypothetical storms the model utilize the finite element
method in space and incorporates all relevant physical aspects
regarding hurricanes and storm surge to produce a 2D maximum
water elevation surface for a storm. This however comes at a
certain cost. For the high level of detail it requires a computer to
do a significant amount of calculations, hence it takes a signifi-
cant amount of time (order of hours) to finalize a single model
run. Due to the changeable nature of these complicated weather
systems a hurricane can already changed its size or path within
the time to complete a run.

eSURF takes away the dependency of elaborate time consuming
model calculations in the critical hours before a Hurricane makes
landfall. eSURF can make a surge level prediction in seconds. The
program uses an innovative algorithm to come up with fast and
accurate predictions of surge levels. In essence eSURF is an in-
novative tool that quickly manages an enormous amount of data.
At the base are the ADCIRC results from hypothetical storms for
the Louisiana coast, the 2566 surge level prediction points, the
parameters of the forecasted hurricane and the eSURF algorithm.
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In addition to this, eSURF can predict wave heights and wave pe-
riods and provide a risk classification based upon the forecasted
hydraulic parameters in combination with known levee heights.

Implications
The availability of a fast prediction on surge levels prior to a
hurricane making landfall can assist a number of authorities in
a beneficiary way. For example Areas which are forecasted to be
prone to greater flooding risk could be assisted first with tempo-
rary measures (e.g. sandbags). Furthermore evacuation orders,
routes and the use of material could be planned effectively if areas
of greater risk are identified early. Ultimately the model could be
extended to include the entire Gulf Coast and provide the public
with information on predicted surge levels with every public
advisory from the NHC.

Modeling Hurricane Waves and Storm Surge
in Coastal Texas, Louisiana and Mississippi
Using Integrated Tightly Coupled Scalable
Unstructured Mesh Computations

Joannes J. Westerink', Casey Dietrich', Andrew Kennedy', Seizo Tanaka',

Mark Hope', Clint Dawson?, Jane Smith’, Robert Jensen’

I Department of Civil Engineering and Geological Sciences,
University of Notre Dame, Notre Dame IN ? Institute for
Computational Mechanics, University of Texas at Austin,
Austin TX 3 U.S. Army Engineer Research and Developmen
Center, Vicksburg MS

Coastal Louisiana, Mississippi and Texas are characterized by
tremendous complexity in their geography, topography, bathyme-
try, and surface roughness. The rapid evolution of data collection
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systems allows the physical system to be accurately defined, and
the rapid evolution of unstructured grid computational models
allows these characteristics and the resulting waves and flows to
be numerically resolved. The SWAN+ADCIRC unstructured grid
modeling system has been developed to simulate fully coupled
hurricane winds, wind-waves, storm surge, tides and river flow in
this complex region. This is accomplished by defining a domain
and computational resolution appropriate for the relevant pro-
cesses, specifying realistic boundary conditions, and implementing
accurate, robust, and highly parallel unstructured grid algorithms
for both the wind waves and the long wave current/storm surge/
tide model. Basin to channel scale domains and high resolution
grids which resolve features down to 30 meters and contain up
to 4.2 million nodes have been developed. This modeling system
is run on up to 16,384 processors and requires as little as 24
minutes of wall clock time per day of simulation.

Implications
The present modeling system shows a high level of skill for deep
water and nearshore waves, high water levels and hydrographs.
Hindcasts of Katrina, Rita, Gustav and Ike indicate that large
domains and highly refined localized resolution is key. The system
very closely couples wind waves and circulation. The system
captures the effects of wave radiation stresses in wave transfor-
mation zones which drive additional coastal set up and currents
and modifies bottom friction in the circulation model to account
for the effects of energetic wave mixing. It also accounts for water
levels and currents in the wave computations.

. Lessons Learned | (Room B)

~) Moderator: Ronald Paille
/ US Fish and Wildlife Service

Construction Lessons from East Grand Terre and
Chaland Headland Restoration Projects

Andrew Wycklendt', Shane Triche?, Rachel Sweeney’ and Barry Richard?
! Coastal Planning & Engineering, Inc., Boca Raton, FL

2 Louisiana Office of Coastal Protection & Restoration, Thibodaux, LA
3 NOAA-National Marine Fisheries Service, Baton Rouge, LA

Each barrier island restoration project provides different challeng-
es. The location and condition of the island, construction access,
surrounding oil infrastructure, the location and characteristics

of the borrow area, fill density, need for marsh fill containment,
breaches, and tidal currents are just a few of the elements that can be dis-
tinctly different, even for projects that are located only a few miles apart.

Chaland Headland was constructed between March 2006 and
January 2007. It involved the placement of 1.8M cubic yards

of beach fill and 950,000 cubic yards of marsh fill. The borrow
area was located just 2.5 miles southwest of the project area and
contained both the marsh fill and beach fill material. Due to the
location of the marsh fill and beach fill material in the borrow
area, side casting of the marsh fill prior to constructing the beach
was required. Construction access dredging was required, as was
the dredging of an oil infrastructure access canal. The sand sec-
tion of the borrow area had silt contents varying between 10 and
40%, which affected the submerged construction slope. During
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the project the Contractor requested a change in the construction
slope due to offshore loss and overfilling of the toe of the tem-
plate. Determination of an appropriate construction slope will be
one of the main points of discussion in the presentation.

East Grand Terre is currently under construction with comple-
tion expected by June 2010. This project has separate beach and
marsh fill borrow areas. The sand borrow area contains less fines
(5-15%) than the Chaland Headland borrow area and the Con-
tractor is struggling to fill the seaward toe of the template. These
two projects provide an ideal opportunity for comparison of the
effect of design features on construction given their proximity and
the use of the same dredge to construct both projects.

Implications
Dredging costs have been steadily increasing. This has resulted in
the scaling back of project size (volume) to stay within budgets,
which negatively impacts project performance. There are several
measures that can be incorporated into the plans and specifica-
tions that can limit the risk to the Contractor and thus help
reduce project cost. One of the key items is the expected cut to
fill ratio and more importantly, the cut to pay ratio. Construction
slopes can affect the expected cut to pay ratio and thus the price.

Other items such as available project volume, pumping distances,
borrow area characteristics, construction access, oil pipelines,
over dredge allowance, etc can have an impact on the construc-
tion cost. Some of these items cannot be controlled but other
items can be optimized to meet the project goals while minimizing
construction cost. A discussion of these various items would be

Photo by CBBEP, Charlie Spiekerman
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useful for project reviewers and design engineers alike.

The Geology and Geophysics of a Sediment
Diversion: Results from West Bay

Alexander S. Kolker', Michael Miner?, Valerie Cruz', Mead A. Allison’®,
Ashley Barker 1+
' Louisiana Universities Marine Consortium, Chauvin, LA
2 Pontchartrain Institute for Environmental Studies,
University of New Orleans, New Orleans, LA
3 Institute for Geophysics, University of Texas, Austin, TX
* Honors College, Louisiana State University, Baton Rouge, LA

It is widely accepted that coastal management plans for Louisiana
should focus on partially diverting the flow of the Mississippi
River in a way that would reintroduce freshwater, nutrients, and
sediment to degrading coastal wetlands and ultimately build new
land in areas that are currently open water. Despite excellent
studies on the ecological impact of these diversions and historical
examples of land-building from quasi-natural diversions in the
form of modern subdeltas, little is known about land-building po-
tential under present Mississippi River sediment regime and flow
conditions. Here we present preliminary results of an analysis
quantifying and characterizing sedimentation trends associated
with the West Bay Diversion, the largest operational diversion
designed specifically to build new land. Chirp sonar subbottom
profiles reveal a 5 to 25-cm thick horizontally-laminated seismic
package covering an area of several km?. Sediment cores indi-
cate that the laminated seismic packages are characterized by
interbedded silty clays and fine sands. Other areas of the bay are
characterized by a scour surface that is actively incising into bay
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and relict subdelta deposits, indicating that depositional processes
do not dominate all areas of West Bay. In order to determine
seasonal sediment deposition rates, cores were collected in
May2008, June2009, and September 2009 for "Be (a naturally oc-
curring, particle reactive radionuclide with a half-life of 53 days)
analysis. Preliminary results show that deposition rates during
high-flow events can be an order of magnitude greater than times
of lower discharge. Ongoing investigation into longer-term pat-
terns of sediment accumulation using '¥’Cs and 2'°Pb (half-lives
of 30 and 22.3 yr respectively), in combination with results from
geophysical surveys, will help to constrain the contribution of
high-flow events in the long-term sedimentation record and assess
their preservation potential in West Bay.

Implications
Improved understanding of the early depositional-erosional re-
sponse of receiving basins to introduction of fluvial sediment load
and discharge is important for developing adaptive management
plans for existing diversions, strategically selecting sites for new
diversions, and quantifying the temporal and spatial land-build-
ing expectations of sediment diversions. Moreover, identifying
and quantifying the controls on sediment deposition and reten-
tion rates over various timescales provides much needed informa-
tion to help design and manage future diversions to efficiently
achieve their maximum land-building potential and ensure that
limited restoration funds are invested wisely.
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Neck Deep in Mud at the Rockefeller Refuge

Brett L. Geesey', Daniel ]. Heilman', and T. Neil McLellan'
"HDR Engineering, Inc.

Currently, 25 to 35 square miles of wetlands are lost each year
along coastal Louisiana. The reasons for the loss are many and
complex and vary among different locations within the state.

One of the most rapidly eroding portions of the Louisiana Gulf
shoreline is at the Rockefeller Wildlife Refuge in Cameron Parish.
Estimates of long-term shoreline retreat range from 30 to 40 ft/
year (Byrnes et al. 1995). Severe storms such as Hurricane Ike in
2008 can cause more than 50 ft of erosion over a few days. To
combat the direct loss of wetlands at the Rockefeller Refuge, the
Louisiana Office of Coastal Protection and Restoration (OCPR)
teamed with the National Marine Fisheries Service (NMFS) to
implement the Rockefeller Refuge Gulf Shoreline Stabilization
Project (ME-18, CWPPRA Priority Project List 10). The project
intent is to halt erosion along the 9.2 mile portion of the Refuge
west of Joseph Harbor Bayou. Due to the challenges presented by
extremely soft soils, requirement to protect the shoreline for up to
hurricane conditions, and limited construction budget, a smaller
demonstration project utilizing three alternative shoreline protec-
tion designs was proposed and constructed. This presentation will
describe the overall project from the initial conceptual develop-
ment through the construction of the demonstration portion of
the project. The focus will be on the challenges of designing and
constructing structures for hurricane conditions in soft soils along
a Gulf-exposed portion of Louisiana’s coast.

Implications
Due to the extremely challenging site conditions found within
Louisiana’s coastal areas, the use of conventional design and con-
struction techniques can be impracticable for coastal protection
and restoration projects. Throughout the design of the demon-
stration project, many alternative solutions were evaluated. Each
alternative was evaluated not only for stability in the poor soil
conditions and hydraulic stability, but to also be a cost efficient
solution. This presentation will review the evaluation process
and discuss how the alternatives eventually built were chosen.
Some of the lessons learned throughout the construction process
will also be discussed, as these lessons will need to be incorpo-
rated into the design of the full 9.2 mile project, as well as other
protection projects located along the Louisiana Gulf coast.
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Q Historical/Current Status (Room C)
Moderator: Andy Nyman
Louisiana State University
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The Mississippi River’s Last, Vast Natural Delta:
Use the Record, or Lose the Coast

Richard Condrey!, Paul Hoffman?, D. Elaine Eversl, John Anderson3,

and Dave Morgan*

1 Department of Oceanography and Coastal Science, School of
the Coast and Environment, Louisiana State University,
Baton Rouge, Louisiana, USA 2 Department of History, College
of Arts and Sciences, Louisiana State University, Baton Rouge,
Louisiana USA 3Department of Geography and Anthropology,
Louisiana State University, Baton Rouge, Louisiana USA
+ Carte Museum, Baton Rouge, Louisiana USA

The record: In the 1500s, Spain’s conquest of the “New World’
was accomplished with its Padrén Real — its secret, evolving,
base-map of the world described in Alonso de Chaves’ ca. 1537
rutter. Our analysis of Chaves suggests that the Spanish found
two major distributaries of the Mississippi River, in which the
Atchafalaya River-Bayou Plaquemine (Atchafalaya) was greater
than the Mississippi River below Donaldsonville (Mississippi)

By 1680 — secking global domination — France, England, and
Spain raced to find the mouths of the Mississippi River. France
was now the international leader in cartographic science and the

Water management
Innovations that deal with
climate change
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scientific excellence of two Frenchmen (Iberville and de I’Isle)

secured her claim. In 1698 Iberville correctly located the Missis-
sippi (using Barotto’s 1687 GoM survey) and in 1699 described
its network of distributaries. In 1700-1730, de I’Isle (researching

the authoritative French, Spanish, and English surveys) rewrote

Europe’s maps of this critical portion of the New World. Our

analysis of this record suggests major shifts in the dominance of

the Mississippi’s distributaries.

In 1763/64, England surpassed France in naval power and ability

to measure longitude at sea, and joined Spain in controlling and

mapping Louisiana — as recorded in the authoritative coastal

surveys of Gauld and Evia. Our analysis of this record reveals

a vibrant coast advancing into the sea through three major

outflows. Here huge drift trees, vast offshore oyster reefs, and an

active sub-aerial delta at the mouth of Bayou Lafourche where

important features of coastal advance/protection.

The pattern: These state-of-the-art surveys and their associated

maps describe the last natural delta of the Mississippi River -- a
vast, seaward-advancing arc beginning below Baton Rouge and

extending in an east-west direction across the current parishes

of St. Bernard to Iberia. This extensive system was characterized

by four, shifting distributaries (Atchafalaya, Mississippi, Bayou

Lafourche-Barataria Pass, and Bayou Manchac).

ARCADIS' international water experts create added value in river
management, flood protection, water policy and coastal restoration.

Protecting against flood risks, safeguarding a good and healthy water
quality, developing ports and other water-related transport systems:
ARCADIS offers innovative, integrated solutions for many water and
climate change related issues. Our strong home market positions,
combined with international experience enable us to provide local as
well as cross-border solutions.

We partner with national and international water authorities and
private companies to deliver sustainable results. To be prepared for the
future. ARCADIS looks ahead. Imagines. Develops. Delivers results.

Visit us on www.arcadis-us.com

Imagine the result
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Implications

Failure to use this historic record has resulted in a continuing loss
of Louisiana’s cultural resources — ranging from its coast to the
legacy of its Native Peoples. At a minimum, the largely unused
historic record (1500-1800) contains desperately needed, scien-
tifically valid, quantitative information on the dynamic nature
and delta-building properties of the Mississippi River. If we do
not begin to understand what the Mississippi was on the eve of

European conquest/alteration, we cannot rationally address our
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current land loss crisis. Or more simply, we cannot restore what
we do not understand.

Historical Changes in Wetland Area and
Suspended Sediments in the Mississippi River
Birdfoot Delta

Andrew Tweel 1 and R. Eugene Turner 1
1 Louisiana State University, Baton Rouge, LA

A large proportion of the total wetland loss in Louisiana has
occurred in the mineral-rich wetlands of the Mississippi River
Birdfoot Delta. This deterioration started around 1950 and was
preceded by a period of rapid deltaic expansion beginning in
1850. Around the same time, the area of cultivated land in the
Mississippi River Basin increased rapidly, thereby increasing ero-
sion and adding large volumes of sediment to the river. Sediment
loads subsequently decreased considerably as soil conservation
practices were established and as river bank revetments and dams
were constructed.
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Historical surveys from 1778 to present were analyzed in a geo-
graphic information system to determine the spatial and temporal
changes that occurred to the area of these deltaic wetlands. His-
torical suspended sediment records dating back to the 1840s were
also analyzed to determine periods of increasing and decreasing
sediment supply to the Birdfoot Delta. The rapid expansion,

and subsequent areal decline, of the mineral-rich wetlands of the
Mississippi River Birdfoot Delta will be discussed in relation to
anthropogenically-influenced sediment regimes in the Mississippi
River.

Implications
The results suggest that the amount of land in the 1930s era
Birdfoot Delta, commonly used as the baseline condition against
which many restoration targets are set, represents a peak follow-
ing decades of increased sediment loading from land clearing in
the Mississippi River watershed before the 1900s. Because land
gains and losses in the Birdfoot Delta closely follow changes
in suspended sediment loading in the river, whereas changes in
wetland area in the deltaic plain do not, wetland gains and losses
in these two systems are, therefore, governed by similar processes
operating at different rates.

Marsh Vertical Accretion in Coastal Louisiana:
the State of Our Understanding After 30
Years of Research

J. Andrew Nyman ! and Ron. D. DeLaune >

1School of Renewable Natural Resources, Louisiana State University
Agricultural Center, Baton Rouge, LA, 70803

2 Department of Oceanography and Coastal Sciences, Louisiana State
University, Baton Rouge, LA

Global sea-level rise and local subsidence will drown emergent
vegetation and create new shallow open water areas if coastal
wetlands vertically accrete too slowly. Marsh vertical accretion
needs to be measured over long periods that include years of low
and high sea level. We reviewed accretion studies based on either
137Cs or 2!1%Pb dating, which estimate accretion since 1964 or dur-
ing the last 80 years, respectively. The first measurements were
published in 1978 based on 6 cores from southeastern Louisiana.
Since then, over 150 cores have been collected and dated through-
out coastal Louisiana by various researchers. Spatial patterns
demonstrate that accretion accelerates in response to subsid-
ence up to a limit. Beyond the limit, accretion is inadequate and
marshes convert to shallow open water over several decades. The
most rapid accretion every recorded, 9.8 mm/yr, was associated
with rapid wetland loss southeast of Houma where subsidence
combined with global sea level rise was measured at 13.8 mm/
yr. Until the 1990s, it was widely assumed that coastal marshes
worldwide depended upon mineral sediments to vertically accrete
and that sediment starvation caused all inadequate vertical accre-
tion. However, it is not clear that that many marshes, from tidal
fresh to saline, from Louisiana to Canada, depend upon organic
matter produced by emergent vegetation to vertically accrete.
Roots, rather than stems and leaves, appear to control accretion
via vegetative growth. No data are yet available to determine if
slow production or rapid decomposition prevents accretion via
vegetative growth from exceeding 9.8mm/yr, but the most likely
cause is slow root production. Decades of marsh vertical accre-
tion can be lost via soil oxidation if low water levels, such as dur-
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ing natural drought and managed drawdowns, are too persistent
or frequent.

Implications
One implication of marsh vertical accretion via vegetative growth
is that the effect freshwater diversions is not confined to the
relatively small area where mineral sedimentation is enhanced,
but extends to the larger area where diversions alter factors, such
as nutrient availably, sulfate availability, and salinity, that may
govern root growth or soil organic matter decomposition. Data
are needed to determine the direction and magnitude of these
effects, which also are relevant to salt water intrusion, hydro-
logic restoration, etc. Research also is needed to determine if fire
affects accretion via vegetative growth because natural and man-
aged fires are common in coastal Louisiana.

CONCURRENT SESSION ii

Tuesday, June 8 3:30 - 5:00 p.m.

Barrier Islands (Room A)
QX Moderator: Cheryl Brodnax
;’) National Oceanic and Atmospheric
Administration
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Beach Topography/Bathymetry Changes
to Segmented Breakers at Raccoon Island,
Louisiana Over an Eight-Year Monitoring Period

Baozhu Liu'?, Gregory W. Stone'? and Felix Jose'

! Coastal Studies Institute, School of the Coast & Environment,
Louisiana State University, Baton Rouge, LA 70803,

2 Department of Oceanography & Coastal Sciences, School of the Coast
& Environment, Louisiana State University, Baton Rouge, LA 70803

In 1997 eight segmented breakwater structures were constructed
along Raccoon Island, Louisiana as a Demonstration Project
(TE-29). Post-construction beach topographic/bathymetric
surveys were conducted from 1997 to 2005 by scientists in the
Coastal Studies Institute at Louisiana State University in order to
monitor the progressive response of the beach to these break-
waters. Dominant sediment accumulation occurred immediately
after the completion of the project, during which the so-called
“reverse salients” unexpected beach response was observed.
During 2000-2002, general sediment loss occurred from the
breaker-barrier system. During 2003-2004, beach morphology
was characterized by a net sediment influx, which lasted until
Hurricane Ivan impacted the study site in Fall 2004. Moreover,

a downward trend of total sediment volume was observed until
the end of the monitoring period. Over the eight years of the
monitoring period, deposition occurred on the beach behind the
breakwaters #3 to #6, while erosion took place in front of the
breakwaters and along the western part of the island where there
was no protection from breakwaters. Severe erosion occurred

in the offshore area in front of the breakwaters, and especially
along the unprotected segment of the island, farther west of the
protected eastern zone. This situation was clearly apparent along

Since its establishment in 1968, the
Louisiana Sea Grant College Program has worked
to promote stewardship of the state’s coastal
resources through a combination of research,
education and outreach programs critical to the
cultural, economic and environmental health of
Louisiana’s coastal zone.

Louisiana Sea Grant, based at Louisiana
State University, is part of the National Sea Grant
Program, a network made up of 32 programs
located in each of the coastal and Great Lakes
states and Puerto Rico. Sea Grant programs work
individually and in partnership to address major

marine and coastal challenges.

Seaﬁ’r{nt

Louisiana

www.laseagrant.org
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the western section of the island when the coast was impacted by
major hurricanes (Isidore, Lili, Bill, and Ivan), while negligible
sediment loss occurred along the eastern portion of the island
protected by the breakwater structures. There was no obvious
seasonal beach changes although there were seasonal differences
in coastal hydrodynamics associated with summer and winter
seasons. Winter storms associated with the passage of cold fronts
were frequent and were strong enough to resuspend and trans-
port sediments. Encouraged by the success of this project, another
eight segmented breakwaters have been constructed along the
middle part of the island.

Implications
The data presented here will provide valuable information in
terms of design criteria for future coastal restoration efforts,
especially for constructing breakwaters, at other sites with similar
physical and hydrodynamic conditions. Moreover, the extended
period of data collected also have provided new insights into the
complex interaction among sediment flux in the littoral zone,
innershelf sediment sources, and anticipated responses along the
adjacent beaches where breakwaters may be built to protect the
delicate beach-barrier system.

Geologic Controls On Island Evolution,
Chandeleur Islands Louisiana

James Flocks', David Twichell?, Elizabeth Pendleton?, and

Wayne Baldwin?

1'U.S. Geological Survey, Center for Coastal and Watershed Studies,
St. Petersburg, USA 2 U.S. Geological Survey, Science Center for

Coastal and Marine Geology, Woods Hole, MA, USA

The Chandeleur Islands and surrounding waters provide habitat
for a variety of threatened wildlife species, a platform for human
infrastructure and recreation, and storm protection for interior
environments and human population. The islands formed about
2,000 years ago as sea level rose over the subsiding St. Bernard
delta complex of the Mississippi River, reworking existing sandy
material into a barrier lithosome that presently ranges in thick-
ness from 1 to 9 m and covers an extent of 760 km?. The islands
are in a state of decline. The sandy sediments are continually
scavenged by storms, reworked by prevailing wave climate, and
inundated by a relative sea-level rise, resulting in a net loss of
island area.

This presentation highlights results from geologic investigations
conducted between 2007 and 2008 by a collaborative team of
academic, state, and federal agencies. High-resolution seismic-
reflection and bathymetric data, and sediment cores were col-
lected to characterize depositional components of the stratigraphy
underlying and surrounding the islands. The barrier-island litho-
some, the primary deposit of interest, is a sandy marine-trans-
gressive deposit that rests unconformably on mixed sand-mud
facies of the older deltaic deposits. The dominant source of sand
for the barrier platform is derived from wave-induced erosion of
the distributary deposits (sand content 50-60%) within the relict
delta sequence. Sediment is not distributed uniformly throughout
the lithosome, and sand is mostly limited to the central section of
the barrier system where littoral divergence occurs. Lithosome
geometry is controlled by two dominant factors: accommodation
space provided by the underlying geologic framework, and wave-
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driven littoral-transport conditions. The stratigraphic assessment
indicates that the underlying deltaic deposits presently affected by
wave action lack sufficient amounts of sandy material to maintain
the islands as subaerial features.

Implication
In the event that shoreline renourishment becomes a viable op-
tion for island management, the results of this study will provide
the physical information necessary to identify the location and
quality of suitable sand resources around the islands. The study
further demonstrates the collaborative capability of federal and
state agencies to conduct complex environmental assessments in
remote areas that are critical environmental habitats, but have
low perceived commercial value

A Cross-Shore Model of Barrier Island Migration
over a Compressible Substrate and Importance
for the Louisiana Coast

Julie D. Rosati' and Gregory W. Stone?

'U.S. Army Corps of Engineers, Coastal and Hydraulics Laboratory,
Mobile, AL 36628, USA, *Coastal Studies Institute and Department of
Oceanography and Coastal Sciences, School of the Coast & Environment,
Louisiana State University, Baton Rouge, LA 70803, USA

Barrier islands that overlie a compressible substrate such as
deltaic sediment in Louisiana load and consolidate the underlying
subsurface. Through time, the elevation and aerial extent of these
islands are reduced, making them more susceptible to inunda-
tion and overwash. The result is an increase in island migration,
breaching, and segmentation. Deltaic systems, because of their
fragile, low-lying environments, comprise regions of the world
that need the protection provided by barrier islands yet often
these islands are rapidly reduced in subaerial extent and relief.
Restoration of barrier islands fronting deltaic systems is complex
due to regional sediment sources and sinks, environmental sensi-
tivity in the ecological region, and the weight-bearing loading of
restoration that further compresses the substrate.

This research determined the degree to which consolidation af-
fects the evolution of barrier island systems overlying a poorly-
consolidated substrate. A two-dimensional (cross-shore) math-
ematical model was developed, tested with field data, and applied
to evaluate how a compressible substrate modifies long-term
barrier island evolution. The implications of two strategies for
restoring these islands (a one-time “Initial” large-scale infusion
of sand from an external source versus traditional “Incremental”
beach nourishment and subsequent smaller maintenance volumes)
were tested.

Barrier islands overlying a compressible substrate are more likely
to have reduced dune elevations due to consolidation, incur
overall volumetric adjustment of the profile to fill in compressed
regions outside the immediate footprint of the island, and experi-
ence increased overwash and migration when the dune reaches a
critical elevation with respect to the prevalent storm conditions.
Initial large-scale infusion of sand from an external source was
found to be more effective at stabilizing the island as compared to
the traditional Incremental approach.
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Implications
Design of large-scale restoration projects for barrier islands in
Louisiana must incorporate compression of the deltaic substrate
because of the additional weight of the sediment. A one-time,
large restoration is more effective in stabilizing the islands as
compared to the traditional approach of initial nourishment
with maintenance fills. This study points to the need for low-
cost monitoring of barrier island restoration projects to improve
design criteria and predictive methods.

= Dutch Perspective (Room B)
- Moderator: Natalie Snider
/ Coalition to Restore Coastal Louisiana

Building with Nature: A Dutch Proposal to Use
Natural Processes to Provide Flood Defense
in Louisiana

Linda G. Mathies
DHYV, New Orleans

Flood defense systems incorporating natural dunes and man-
made dikes are essential for safety in the Netherlands, a country
largely situated below sea level. Not only are there areas on the
Dutch coastline where existing defenses must be improved to
meet safety requirements, but the Netherlands also faces rising
sea levels and greater use of the coastline by wildlife and for
recreation. The Dutch are proposing a broader, stronger coast
to answer these challenges by enhancement of natural processes
both along the coast and adjacent to Ijsselmeer Dam.

Following Hurricane Katrina, this approach, referred to as
“building with nature:, was incorporated into “A Dutch Perspec-
tive on Flood Risk Reduction and Landscape Stabilization”, a re-
port developed by a consortium of Dutch governmental agencies,
consultancy firms, research institutes and NGOs under the Neth-
erlands Water Partnership at the requests of the US Army Corps
of Engineers and the Rijkswaterstaat. The report outlines several
strategies to illustrate available options for better protection of
the City of New Orleans and comprehensive landscape stabili-
zation in the region. It describes a preferred strategy involving

a semi-open system with both structural and non-structural
measures, i.e., restoration of wetlands, aimed at improving flood
risk management in the region, and it makes recommendation for
pilot/demonstration projects to implement this strategy.

“Subsidence Reversal through Marshland Restoration” is a
proposed pilot/demonstration project that builds on methods of
land reclamation in the Netherlands to create agricultural land;
however, the goal in coastal Louisiana is to use these methods
to restore freshwater organic marshes. The Dutch government
provided funding and partnered with the state of Louisiana to
complete Phase 1 of the project, the Definition and Conception
Phase, during 2009. Stakeholders from State and Federal natural
resource agencies, NGOs, and parish governments continue to
work with Dutch counterparts to make the proposed project a
reality.
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Implications

Consensus from three workshops with stakeholders was that the
proposal has promise and should be further developed and fund-
ed. Louisiana needs another tool in the toolbox for marshland
restoration in addition to using dredged material and river diver-
sions. Marsh restoration using Dutch poldering techniques could
be an additional tool. The proposed pilot project could contrib-
ute data that would help keep the 150,000 hectares (370,657
acres) of organic freshwater marshland in coastal Louisiana vi-
able and sustainable in the long term. Most of these marshes are
far removed from conventional (dredging projects) and potential
(river diversions) sources of sediment needed for restoration.

Dutch Lessons Learned and Eco-Engineering
Protection Systems

Yvo Provoost

Rijkswaterstaat

In 1953 a disaster struck the South West of the Netherlands.
Large areas were flooded and many people drowned. As soon

as possible the Dutch started the Delta Works. The main item:
shortening the coastline. The engineers closed several sea arms of
the Southern Sea and the Eastern Scheldt. Now we know what
impacts occur to a closed system like the Dutch delta: a Marker-
meer where nothing lives, an Eastern Scheldt with “sand hunger’
and algae’s in fresh water lakes.

In 1996 a large project was started in the South West of the Neth-
erlands: engineers started to replace the old revetments along the
dikes. According to the law, nature was important. But during the
project, pilots like ‘Riche Dike” and ‘Building with Nature’ were
started. Today engineers and biologists are talking about eco-
engineering while reinforcing dikes.

This project, Sea Defense, is under high pressure of time and
money in a surrounding of ecosystems, environmental aspects and
political issues. In spite of this difficult environment the project,
over halfway done, is right on schedule. The clue: listening, look-
ing and acting according to the environment. Safety first, but flora
and fauna are right behind and where possible needs of parties
interested are fulfilled.

Safety first, but many effort is put into research and innovation.
Research and innovation are embedded in the project because

it always offers improvements to the project whether it is on
safety, nature, environment, time or even on finance. Research
and innovation occurs not only on technical issues but also on
ecological issues. Therefore there is a good cooperation with, for
example, nature reservists. Together with engineering offices and
industry the project is making the dikes as safe and eco-friendly
as possible.

The Risk of Flooding in the Netherlands:
In Control

Hans van der Sande
Rijkswaterstaat

In the Netherlands with a very high standard of safety against
flooding caused by stormsurges (in Zeeland: resist a storm that
occur 1 time each 4000 years), the focus is laying on preventing:
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make sure the flood defense is strong enough to resist that storm.
In order to fullfill this obligation, since 1996 there is a flood
protecting law in which is arranged to report every 5 years about
the strength of your flood defenses. The first time was in 2000,
the second in 2005 en this year we are preparing the report for
the third time.

This process of verifying has become more and more professional.
In the first round there was a lack of (digital) data of strength
and most of the waterboards only systematically reported on the
mechanism ‘wave overtopping and flooding * and ‘dune erosion’.
A couple of defense were obvious to weak and measurements
were prepared. During the second round the focus was laying on
gathering of data (archive and field). Almost all mechanism has
been analyzed and reported and again some measurements were
acknowledged. But more investigations are needed in order to
give a definitive answer : insufficient or good . The third time
the results of the investigations will be incorporated. A Digital
standard has been developed and all waterboards has to use this
standard to report. It’s expected that the fourth round will lead
to a complete image of safety with a proposal of some measure-
ments .

After a period of 20 years the risk of flooding is finally in control.
Long but comparable with a big project such as the replacement
of all the revetment in Zeeland (1997-2015).

Maintenance is the other important issue to remain the safety
on the agreed level. The history tells us that not the most severe
stormsurges has caused the greatest disasters but a lack of main-
tenance (during and after a war or recession) has been responsible
for the magnitude of the disaster.

. Fauna (Room ()
~»)  Moderator: Mike Carloss
/ Louisiana Department of Wildlife and Fisheries

Climate Change, Energy Scarcity, Fisheries
Resources and Mississippi Delta restoration

James H. Cowan, Jr., Jobn Day and Kim De Mutsert
Louisiana State University

The deterioration of the Mississippi delta in the 20th century is
evidenced by high rates of coastal wetland loss and widespread
water quality deterioration. The wetland loss was primarily the
result of levees that resulted in elimination of riverine input to
the delta and pervasive hydrologic alteration of the deltaic plain.
These changes resulted in saltwater intrusion, reduction of sheet
flow hydrology, increased flooding of wetlands, and reduction of
sediment input to marshes. Fisheries have changed due to high
fuel prices and cheap imports, but there is little evidence of effects
of hypoxia. Climate change in coming decades will include accel-
erated sea level rise, more frequent drought, increased river flow,
and more hurricanes. Energy will become more expensive and
scarce as the world passes through peak oil production.

Implications
Recognition of the severity of the wetland loss and other prob-
lems led to a growing effort to restore the delta. Initially, restora-
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tion efforts were small and often unrelated. We now recognize
that restoration must be a comprehensive and integrated, and
focused on ecosystem function via massive reintroductions of
river water. Reversing or slowing land loss will become more
challenging due to climate change but options will be limited due
to energy shortages. Hypoxia may become less severe because of
increasing fertilizer costs and use of wetland buffers in the basin.
Fisheries have not been strongly impacted but may cross a thresh-
old due to habitat loss and other cumulative insults. We infer that
large-scale river diversions back into degraded areas could begin
the delta cycle anew and facilitate the “resetting” of prior condi-
tions. This premise also infers that to delay restoration efforts
could significantly diminish the likelihood of ecosystem recovery.

Understanding Colony Site Selection of Seabirds
on Isles Dernieres Barrier Island Refuge

Cecilia Leumas', Frank Rohwer', Aaron Pierce?, and Edward Raynor?

! Louisiana State University and Agricultural Center School of
Renewable Natural Resources, Baton Rouge, LA

2 Nicholls State University Department of Biological Sciences,
Thibodaux, LA

Colonial nesting seabirds face a variety of threats, including
habitat loss and degradation, human disturbance, and predation.
Louisiana contains large breeding colonies of many of these birds,
and several species of conservation concern concentrate high
percentages of their total U.S. populations here. However, some
restored areas with apparently suitable nesting habitat do not
host colonies. We studied the assemblage of seabirds, including
Royal Terns, Sandwich Terns, and Black Skimmers, nesting on
Isles Dernieres barrier islands in Terrebonne Parish, Louisiana.
These islands have been the focus of many expensive restoration

The Barataria and Terrehonne Basins are ground-zero in Lovisiana’s
fight against coastal land loss with 60 percent of the state’s total
land loss. That's why coastal advocacy group Restore or Retreat is
working aggressively on long-term, sustainable solutions to save our
coast and our culture, such as Mississippi River Delta Management,
existing and planned freshwater and sediment diversions, long distance
pipeline sediment conveyance, and better utilization of the Atchafalaya
resources into the Terrebonne Basin.

To learn more, visit:
www.Restore or Retreat.org
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projects, and ideally they should be valuable for wildlife as well
as for coastal protection. Two of the four islands in this chain
host extensive seabird colonies and two do not. Our objective is
to better understand what factors limit the use of available habi-
tat on barrier islands.

We used an experimental approach to test two hypotheses that
may explain seabird preference for one island over another. We
used decoys and call broadcast to test the hypothesis that social
facilitation is required for these species to form new colonies.

To test the hypothesis that disturbance by potential predators
prevents new colony formation, we erected fences around half of
our experimental plots, and conducted predator surveys on all
four islands. Only one pair of seabirds was induced to nest by our
social facilitation, although behavioral observations indicate that
seabirds showed more interest in decoy than in control plots, and
that sound enhanced the attractiveness of the decoys. We were
unable to test disturbance without nests; however, predator sur-
veys revealed the presence of raccoons, rats, and coyotes on non-
colony islands, and no mammalian predators on colony islands.

Implications
Many bird species of conservation concern in Louisiana are
dependent on coastal habitats. Coastal restoration and protec-
tion efforts that are aimed at helping the human populations of
south Louisiana should therefore aim to benefit wildlife as well.
Seabirds, which tend to nest in very large, dense colonies, are
especially vulnerable to loss of important breeding areas, and
might increase reproductive output by nesting in more places. In
the case of barrier islands, we had hoped that seabirds could be
drawn to nest on restored areas via social facilitation, a technique
that has been successful elsewhere in closely related species. We
found that although seabirds were attracted to the decoys and
sounds, they were not induced to nest in large numbers, suggest-
ing that other factors prevented colony formation. Predator pres-
ence or absence seems to be important, and predator control on
restored islands might benefit multiple seabird species of concern.

Can Louisiana’s Oyster Industry Survive an
Aggressive Coastal Rebuilding Program?

Jobn Supan, Ph.D." and John A. Tesvich?
"Louisiana Sea Grant College Program, Louisiana State University, Baton
Rouge, LA USA 2AmeriPure Oyster Company, Franklin, LA USA

The Louisiana oyster industry faces great challenges by coastal
restoration. The heart of Louisiana’s oyster industry surrounds
the Mississippi River, where estuaries suffer some of the highest
rates of land loss in America. Such proximity makes these estuar-
ies prime targets for river diversions to control salinities and/

or for introducing sediments, with potential over-freshening and
sedimentation of highly productive oyster beds.

Analysis of Louisiana oyster production data over the past 60
years reflects changing conditions. Shifts in oyster production are
resulting from the current fresh water diversions along the Missis-
sippi River at Caernarvon and Davis Pond. The potential impacts
of large-scale sediment diversions are comparable to changes
experienced in the Atchafalaya Bay area after the addition of
increased river flows of the Atchafalaya River and the opening of
the Wax Lake Outlet.
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Implications
The impacts of diversions on private oyster lease production
require the ability to adapt to an uncertain environment. Off-
bottom culture methods utilizing the water column, practiced
for generations in other countries, can help the Louisiana oyster
industry successfully produce oysters where traditional on-
bottom oyster culture is not suitable. Marine enterprise zones or
aquaculture parks, areas of water delineated and administered by
a public authority for specific use, can provide economic de-
velopment to coastal communities similar to land-based indus-
trial parks for urban and rural areas. Statutory and regulatory
changes that allow the use of such culture methods should be an
integral part of the state’s coastal restoration plans, so the oyster
community can continue to provide cultural and employment
benefits that have been a tradition in Louisiana for generations.

CONCURRENT SESSION IV

Wednesday, june9 ~ 8:30 am. - 10:00 a.m.
Q& Mississippi/Atchafalaya Rivers

(Room A

Moderator: Angelina Freeman
Environmental Defense Fund

gy

One-Dimensional Sedimentation Modeling of the
Lower Mississippi River Response to the West
Bay Diversion

Ronald E. Heath', Jeremy A. Sharp', Charles D. Little' and

C. Fred Pinkard, Jr.?

1'US Army Engineer Research and Development Center, Coastal and
Hydraulics Laboratory, Vicksburg, MS

2 US Army Corps of Engineers, Vicksburg District, Vicksburg, MS

The Coastal Wetlands Planning, Protection and Restoration Act
(CWPPRA), West Bay Sediment Diversion Project is located on
the west bank of the Mississippi River, in Plaquemines Parish,
Louisiana at River Mile 4.7 above Head of Passes. The project
was designed to restore and maintain approximately 9,831 acres
of fresh to intermediate marsh in the West Bay area by divert-
ing fresh water and sediment from the Mississippi River over the
20-year project life. The project included the excavation of an
uncontrolled diversion channel through the bank of the Missis-
sippi River. Construction was completed in November 2003.

In theory, the diversion of water and sediment increases the
potential for induced sediment deposition in the main channel
downstream of the diversion unless the diverted bed material
sediment load to water ratio is greater than that of the primary
river. This is a critical issue on the Mississippi River where
increased sediment deposition can have an adverse impact on
other project purposes such as commercial navigation and flood
control. Concerns about increased sediment deposition and
resulting increased dredging prompted the CWPPRA Task Force
to authorize a multi-faceted study to evaluate the impacts of the
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West Bay Diversion on sediment deposition and dredging within
the navigation channel and adjacent anchorage area. This paper
addresses the 1-D modeling effort.

One-dimensional (1D) sediment routing modeling provides the
opportunity of evaluating long-term channel changes and delivery
of sediments at a regional spatial scale and provides boundary
condition input for related multi-dimensional modeling. The
HEC-6T, Sedimentation In Stream Networks, software package
was used to conduct 50-year simulations with and without the
West Bay Diversion to compare long term sediment deposition
trends within the navigation channel and anchorage area.

Implications
Model simulations of the behavior of the West Bay Diversion
and the associated response of the Lower Mississippi River will
increase our understanding of critical sedimentation processes
that must be considered in the design and operation of proposed
future diversions. Ultimately, the results of this 1-D model
investigation integrated with results from the associated field
investigation, geomorphic assessment, and the multi-dimensional
model investigations will provide the CWPPRA Task Force with
the technical information needed to make decisions on the future
operation and management of the West Bay Diversion.
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The U.S. Geological Survey’s South Central Area links the North-Central United States with

the Gulf Coast and comprises Arkansas, Kansas, Louisiana, Missouri, Oklahoma, and Texas.
Interdisciplinary expertise in the SCA and the USGS's impartial approach to research and
problem solving are valuable components in our many partnerships with other Federal, State,
and local agencies, universities, nongovernmental organizations, tribes, and the private sector.

The mission of the National Wetlands Research Center is to develop and disseminate scientific
information needed for understanding the ecology and values of our Nation’s wetlands and for
managing and restoring wetland habitats and associated plant and animal communities.

Recent Progress to Quantify Nitrate and Carbon
Export From the Atchafalaya River

April BryantMason', Y. Jun Xu', and Mark Altabet?
'School of Renewable Natural Resources, Louisiana State
University Agricultural Center, Baton Rouge, LA 70803, USA

28chool for Marine Science and Technology, University
Massachusetts, Dartmouth, New Bedford, Ma 02744

Riverine wetlands have the capacity to reduce nutrients and
organic matter through assimilation and for nitrogen, denitrifi-
cation. Paired isotope technique can be more informative than
examining nutrient concentration alone since isotopes lend
insight into nutrient processing, source, and age. In this study, we
used paired isotope technique to investigate nitrate and organic
carbon transport in the Atchafalaya River. Water samples were
collected biweekly-monthly at five sites along the Atchafalaya
(Simmesport, Melville, Butte La Rose, and outlets, Morgan City
and Wax Lake), and at two sites along the Mississippi (Angola
and Baton Rouge). The samples were analyzed for nitrate, nitrite,
dissolved organic and inorganic carbon concentrations, as well as
isotopic changes in 15N-NO3 and 180-NO3. In situ a series of
water quality parameters were recorded, including temperature,
dissolved oxygen, pH and specific conductivity. We found distinct
seasonal trends of water temperature and dissolved oxygen and a
closely reversed relationship of the parameters. Additionally, all
sites had similar water temperature (about 180C) except Mor-
gan City that showed a significantly higher water temperature
(19.30C). Morgan City likely received backwater from riverine
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swamps, which may have contributed to the elevated tempera-
tures. River waters collected from all sites showed similar 180
(4.580/00-4.810/00) and were significantly different from rain
samples (66.10/00), indicating that atmospheric nitrate was not a
major nitrate source. Although there was little variation in 15N-
NO3 between the sites, average 15N in the Mississippi’s water at
Baton Rouge (7.710/00) was significantly higher than the outlet
of Atchafalaya River (6.990/00). The relatively small difference
(0.720/00) in 15N reflects a similar source, but may reflect a
higher influence of the Red River, an agricultural tributary to the
Atchafalaya River or a constant delivery of organic nitrogen and
ammonium within the basin which is quickly converted to nitrate
with limited fractionation, resulting in a lower 15N signal.

Implications
This study reflects the basin may be a key role in reducing organic
nitrogen. The dynamics in the basin is much more complex than
originally believed. The potential importance of the backwater
areas within the basin where water velocity is reduced and there
is more interaction with soils may be key to denitrification. It
is important that coastal planners consider the relationship
with backwater areas and levee interaction flow paths. Simply
increasing the amount of water diverted at the Old River Control
Structure is not the solution. Further research is needed in the
backwater areas as well as possible groundwater interaction.
This study also demonstrates that utilizing isotopes in water
quality research can supply a range of additional information oth-
erwise unavailable in mass balance approaches.
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Wetlands in the Labranche Basin and the
Bonnet Carre Spillway:
The Importance of Large Crevasses

Jobn Day'?, Rachel Hunter'?, Ron Delaune', Richard Keim', Jason Day?

and Montgomery Hunter?

! School of the Coast and Environment, Louisiana State University,
Baton Rouge, LA, 2 Comite Resources, Zachary, LA

Sediment accretion and long-term growth rates of baldcypress
were compared in three wetland sites in the Labranche basin
(LB) and the BC Spillway (BCS). The floodgates of the BCS have
been opened nine times since 1930, approximately once every
decade, with flows ranging from 3100 to 9000 m®/s. Wetlands
north of the railroad in the LB receive regular re-suspended sedi-
ments while those to the south do not. South of Airline highway,
elevations in BSC reach almost 2m. In the LB elevation north of
the railroad is about 30 ¢cm and to the south elevation is near sea
level. '¥7Cs accretion in BCS, LB north of the railroad, and LB
south of the railroad were 2.0, 1.0, and 0.3 cm/yr, respectively.
Cypress growth rates in BCS were twice as high as those in LB.
Wetland loss in LB has been caused by inadequate accretion,
saltwater intrusion and hydrologic alterations that reduce sedi-
ment and freshwater input. Prolonged inundation limits cypress
regeneration in the LB and leads to wetland loss.

Implications
Previous research has shown that small river diversions in coastal
Louisiana can increase marsh primary production, wetland sur-
face elevation, and vertical accretion. However, there is conten-
tion that these diversions are so small compared to the pre-levee
flooding of the Mississippi River that they are not making a
significant contribution to coastal restoration. Even at its lowest
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discharge, water flow through the Bonnet Carre Spillway is about
150 times the size of water flow from the Caernarvon or West
Pointe a la Hache structures, and more than 700 times the size

of water flow from the Violet siphon. These results indicate that
infrequent (once a decade) large diversions can sustain wetlands,
even with accelerated sea level rise.

= Social and Economic Risk (Room B)
~))  Moderator: Rex Caffey
7. Louisiana State University

Mapping Social Vulnerability to
Climate Change in Louisiana

Jasmine Waddell, PhD' and Mark Hambrick?

! Oxfam America, Boston, MA, USA ? Oxfam America, New Orleans,
LA, USA

Oxfam America worked with the Hazards and Vulnerability
Research Institute at the University of South Carolina to produce
a series of social vulnerability maps for thirteen states in the US
South. In the Oxfam-commissioned report, Exposed: Social Vul-
nerability and Climate Change in the U.S. Southeast, 75% of the
variance for social vulnerability to four hazards associated with
climate change--drought, flooding, hurricane force winds, and

sea level rise--was explained by eight variables: wealth, age, race,
ethnicity, rural, special needs populations, gender and employ-
ment. The overlay of social vulnerability, a static demographic as-
sessment, with the dynamic potential for hazards associated with
climate change is crucial information for emergency prepared-
ness and regional planning. The presence of ‘black spots’ on the
overlaid maps indicates that there is a high incidence of disasters
historically and that there is high social vulnerability as defined
by the social vulnerability index, SoVI. The ‘black spots’ are con-
centrated on the southern coast and MS delta region of Louisiana
which indicates both a high incidence of social vulnerability and
climate change related hazards here. In order for effectively man-
age the living people resources in these geographic areas, federal
state and local policies must be developed which respond to
vulnerability in addition to resiliency. Vulnerability and resiliency
are not two sides of the same coin, and both are critical for effec-
tive coastal policy.

Implications
The implications of this knowledge about social vulnerability to
hazards associated with climate change are very practical. This
information is designed to create systems which can respond to
the specific needs which result from a disaster. The needs of a
community with low social vulnerability are different than those
for a community with high social vulnerability and the systems
developed and supported by public money should reflect this.
The information from this report focuses on people, and not
property value; therefore, the information can be used to develop
systems for people-focused emergency management in the face of
climate related disaster.
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The Third Element - Building a Complete System
of Community Resiliency and Protection

Brian Jackson', Maura Wood?, Ann Yoachim’
! Environmental Defense Fund, > National Wildlife Federation,

3 Tulane Institute on Water Resources Law and Policy

The term “Non-structural” refers to a number of measures that
help reduce risk and damage from storms and flooding - better
zoning laws, land use regulations, or building codes; infrastruc-
ture improvements such as floodproofing power lines and other
utlities; elevation; storm-resistant architecture or design; shut-
tering, reinforcement, or dryproofing of individual structures;
storage or interior planning for protecting valuables; insurance;
landscaping; and evacuation planning. These comprise the third
set of elements that are an essential part of a complete system of
protection, along with levees and restoring a robust coastal wet-
land buffer. Yet these measures tend to be overlooked and under-
valued for their important contribution to community resiliency
and cultural continuity. In this session, we will examine the role
that “non-structural” elements can play in increasing community
protection and resiliency. We will discuss the “How Safe, How
Soon” collaboration, which provided resources to three coastal
Louisiana communities to assess their level of risk and determine
what measures the community as a whole could take to reduce
risk. Finally, we will talk about the status and utilization of non-
structural funding and policies through several state and federal
agencies that can contribute to a resilient coastal Louisiana.

Implications
A complete system of community protection in coastal Louisiana
must rely on many “lines of defense” to reduce risks and damage
from storm surge and flooding. These include restored coastal
wetlands, levees to protect densely populated areas, and non-
structural measures that protect life and property - and have the
advantage of rapid deployment. Without all three elements, the
system of protection is not complete, and communities are less
resilient in the event of hurricanes and flooding. A robust non-
structural program will help reduce flood risk and protect com-
munities far in advance of levee construction. When looked at
in conjunction with levees and coastal restoration, either greater
levels of protection may be achieved, or plans for levees may be
adjusted, creating more opportunities for coastal restoration.

CNREP 2010 Conference Overview

Rex H. Caffey!
1 LSU AgCenter and Louisiana Sea Grant College Program

The economic importance of natural capital is now widely
acknowledged, and nowhere is this more clearly demonstrated
than in the coastal areas of the United States. Catastrophic dam-
age from hurricanes, threats from sea level rise and subsidence,
and the inexorable degradation associated with development
and industrial activity all threaten coastal environments, but
they also provide opportunities and demand for socioeconomic
research. To provide a national forum for this work, the LSU
Center for Natural Resource Economics & Policy (CNREP)
initiated a national conference in 2004 that focuses on the status
and challenges of socioeconomic research in coastal systems. A
second conference was held in 2007 and attracted more than
160 researchers to Louisiana in the wake of Hurricanes Katrina
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and Rita. On May 26-28, 2010, more than 200 social scientists
will meet in New Orleans for: Challenges of Natural Resource
Economics & Policy (CNREP 2010) the 3" National Forum on
Socioeconomic Research in Coastal Systems. This presentation
will draw on the triennial CNREP forums to describe the evolving
research agenda for natural resource and environmental econom-
ics in coastal Louisiana. Primary review topics include: emerging
applications of ecosystem valuation and benefit-cost analyses;
indexing coastal community resiliency; and reconciling fisheries
management with coastal restoration. Additional information will
be provided on the status of resource damage assessments related
to the Deepwater Horizon oil spill incident in the Gulf of Mexic

= Innovative Tools (Room C)
~ Moderator: Rick Raynie
/ Office of Coastal Protection and Restoration

Louisiana’s Coastal Wetland Forest: Ecotourism/
Recreation Magnet and Tropical Storm Protector
or Disappearing Ecosystem?

Jim L. Chambers', Richard F. Keim' and John A. Nyman'

tSchool of Renewable Natural Resources, LSU AgCenter
Baton Rouge, LA USA

Coastal Louisiana was once rich with highly productive cypress-
tupelo wetlands. New forests of this type were built as the major
rivers changed channels. Even as some cypress-tupelo wetlands
were disappearing, new ones were once being naturally created
to take their place. But as levees were built areas were drained
and developed, and exploration for oil and gas boomed, coastal
wetland forests began to disappear. Timber harvesting, transpor-
tation, and development began to eat away at the fiber of our
coastal wetlands, and storms took their toll as well. Harvesting
of coastal forest was not the main cause of loss because most
sites regenerated, but in certain areas harvesting worked along
with other events to decrease forest area and continues to do

so. Although there was some recognition of coastal forest losses
by the early 20th century, only in the early 1980s were declines
quantified with scientific data. In 2004 the Governor’s Office of
Coastal Activities created a Science Working Group (SWG) to
study the coastal forest and make recommendations about poli-
cies to reverse losses and degradation. The SWG concluded that
these coastal forests and especially the dominant cypress-tupelo
forests are a tremendous asset to the state, but that some forests
areas have disappeared and the functions and ecosystem services
provided by others are threatened. The SWG made a series of
recommendations to alter the demise of our coastal forest. This
talk summarizes what has taken place since the SWG completed
its report and what is currently being accomplished to protect our
wetland forest.
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Implications
Our coastal wetland forest is a large part of Louisiana’s coastal
wetland ecosystem that provides valuable services but has
received relatively little restoration attention. New data and
policies are needed to account for different threats and opportu-
nities facing landowners and governmental agencies that own or
manage coastal wetland forest. These needs extend beyond the
current legally defined coastal zone.

The Use of Artificially Induced Oyster Reefs in
Coastal Restoration

Mark Gagliano', Spencer Varnado ', and Cheryl Brodnax ?
! Coastal Environments, Inc.Baton Rouge, Louisiana

2 National Oceanic and Atmospheric Administration (NOAA)
Baton Rouge, Louisiana

There are approximately 30,000 miles of land-water interface
within the Louisiana coastal zone that are soft, muddy, and
eroding. Erosion of coastal marshes is exacerbated by lowland
soils being composed largely of clays and organic peats generally
devoid of beach-forming, sand-sized particles. One problem in
implementing traditional coastal erosion barriers in the past has
been the inability of these barriers, or breakwaters, to be installed
directly adjacent to the shoreline. Traditional rip-rap rock barri-
ers require deployment in deep water. This results in placement
far from shore, or bottom dredging to allow for the navigation
of barges used in installation. This increased distance from the
shoreline often results in an area of water between the structure
and the shoreline with turbidity and wave energy not entirely dis-
similar from that outside the breakwaters.

Coastal Environments, Inc. (CEI) has developed a method of
shoreline protection that can not only be implemented in water

as shallow as 12 inches, but is a living, self maintaining structure.
By growing oysters in an interlocked, anchored structure designed
for maximum wave reduction, several projects have shown that
the bio-engineered structure is an effective tool for shoreline sta-
bilization as well as restoration. Production of calcium carbonate
by shellfish is one of the few natural ways in which coarse granu-
lar material is introduced into the deltaic plain ecosystem. When
CED’s reef structure is aligned with the existing shoreline the
patented design reduces wave energy and allows sediment from
the water column to fallout foreshore of the structure along with
coarse particulate matter that naturally sloughs off the structure.
The result is an area favorable for accretion of sediment. Project
sponsors to date include the National Oceanic and Atmospheric
Administration (NOAA), The Nature Conservancy, The Galves-
ton Bay Foundation, and The United States Fish and Wildlife
Service (USFWS).

Implications
CEDs system is deployed parallel to the existing shoreline in a
configuration that maximizes wave reduction and allows for
sediment fallout foreshore. The design allows for placement in
shallow, remote waters where traditional shoreline stabilization
methods are not practicable. Construction of all components of
the system takes place on land and then transported via shallow-
draft vessel to the project site. Aside from shoreline protection,
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science for a changing world

U.S. Geological Survey

Coastal and Marine Geology Program
915-B National Center

Reston, VA 20192

marine.usgs.gov

Sound coastal and marine science is critical for those
who make management decisions about changes within
the coastal and marine environment, whether naturally
occurring or human induced, that can endanger our quality
of life, threaten property, pose risk to fragile environments,
and affect livelihoods.
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Design. Technology applications. HNTB has provided
innovative water resources solutions to a variety of
clients. We work collaboratively. We hold ourselves
accountable. This is how we put nearly 100 years of
experience to work.

the system provides a solid substrate suspended in the water col-
umn favorable for new oyster recruitment that is less susceptible
to predation while growing oysters at a faster rate than natural
reefs. Completed projects can be seen on Mad Island Nature Pre-
serve, TX, Galveston Bay, TX, Bay Rambo in Lafourche Parish,
LA and Lake Barre in Terrebonne Parish, LA. Currently projects
are being constructed in Caminada Bay in Jefferson Parish, LA,
Lake Fortuna in St. Benard Parish, LA, and Mobile Bay, AL.

More Submersed Aquatic Vegetation (SAV)
Species Biology Needs To Be Incorporated into
SAV Restoration Strategies for

Different Louisiana Salinity Zones and
Wetland Landscapes

Michael A. Poirrier!, Elizabeth A. Spalding? and Carol D. Franze’

! Dept of Biological Sciences and Pontchartrain Institute for

Environmental Science, University of New Orleans, New Orleans, LA
2PBS&], Metairie, LA. 3 LA Sea Grant and LSU Ag Center,

Hammond, LA.

Submersed aquatic vegetation (SAV) refers to rooted, flower-

ing plants that grow underwater. Despite their food and habitat
value for fish and wildlife, what little is know about Louisiana
SAV biology has not been incorporated into restoration efforts.
Discrete SAV associations occur in coastal salinity zones ranging
from diverse freshwater species that tolerate some brackish water,
to a few intermediate salinity species, to high salinity seagrasses.
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In addition to salinity, factors such as light, water level, nutrients,
and growth form need to be considered.

Light generally begins to significantly limit growth at depths
greater than one meter, and maximum depth of SAV occurrence is
controlled by decreasing light with increasing depth. The minimal
depth of occurrence is controlled by low water events that expose
SAV to drying and damaging waves. With nutrient loading, SAV
is generally replaced by algae due to shading by epiphytes and
dense phytoplankton. However, particularly in freshwater habi-
tats, the abundance of algal grazers, high growth rates, formation
of persistent, near-surface canopies and the ability of exotic spe-
cies to engineer a more suitable SAV habitat can negate nutrient
effects. Species with high underground biomass generally have
stable populations, while others have variable seasonal populations.

Implications
For sustained restoration to prosper, different monitoring,
management and restoration strategies need to be developed for
different salinity zones and coastal landscapes. Disregard for SAV
species biology can result in SAV loss due to algal overgrowth or
nuisance growth of undesirable native and exotic species resulting
in negative habitat value. Using SAV cover to monitor restoration
success needs to include species-specific seasonal variation. Long-
term population cycles and alternate stable community states also
occur and potential habitat models and dispersal from source
populations need to be considered. Restoration by transplanting
only works if environmental quality is restored first. Native SAV
needs to be maintained and exotic species controlled to maintain
long-term habitat integrity.

CONCURRENT SESSION V

Wednesday, June 9 10:30 a.m. - 12:00 p.m.

Q Designing Diversions (Room A)
~»)  Moderator: Barb Kleiss
7~ US Amy Corps of Engineers

Description and Analysis of Legacy Diversion
Structures in Coastal Louisiana

Jobn A. Lopez! and Rebecca Green!

' Lake Pontchartrain Basin Foundation, Metairie, Louisiana, USA

Legacy diversion structures are defined as: Artificial hydrologic
conveyance features which redirect river flow outside of or into
its natural channel either incidentally or by intentional design,
e.g. river diversions, spillways, new channel outlets, navigation
channels or significant modifications to natural channels. Approx-
imately 24 legacy diversion structures have been identified and
included in a database. The following characteristics have been
catalogued for most structures: Discharge, Date of Construction,
Operator, Constructor, Original Purpose, Current Purpose, Con-
veyance Characteristics, Operational Status, Original Construc-
tion Cost, River Source, Structure Type, Discharge Controls,
Pictures, References /Web Links. Legacy structure designs have
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crude corollaries to natural deltaic hydrology and can be consid-
ered “artificial bayous”, “artificial crevasses” or “artificial dis-
tributary channels”. The legacy structures cumulatively represent
several hundred years of operation in the Louisiana coast. Focus
is currently on understanding the environmental effects of the

diversions.

Implications
The concept of reintroducing Mississippi River water into the
wetlands in coastal Louisiana dates back at least a century to
when the problem was first created by river levees. Diversions

are included in all modern coastal restoration plans for Louisiana.

Nevertheless, there is great uncertainty regarding the design and
impact of proposed diversions. The body of data for the legacy
structures represents an untapped source of information that
may be critical in predicting the response to future diversion proj-
ects. Although possibly designed for flood protection, navigation
and other purposes, these structures have introduced river water
into the coastal estuary and, either intentionally or not, have af-
fected coastal wetlands, in spite of their design for other purpos-
es. These legacy structures should be viewed critically in light of
restoration needs so that they may be modified or operated more
appropriately, but also as a basis for designing a new generation
of structures with a new priority on re-building and sustaining
coastal wetlands.

Hydrodynamics and Sediment Transport
in Lower Mississippi River Meander Bends
(Louisiana): Implications for Large
Sediment Diversions

Ehab A. Meselbe', |. Alex McCorquodale’ and loannis Georgiow’
! University of Texas Institute for Geophysics, Austin, Texas, USA
2 University of Louisiana, Lafayette, Louisiana, USA

3 University of New Orleans, New Orleans, USA

Field data collection and numerical modeling is being conducted
in the lower Mississippi River in the region of a meander bend at
Myrtle Grove, LA (river km 96 above Head of Passes) in sup-
port of a proposed large water and sediment diversion (1,130
—2,830cms) for coastal wetland restoration. Field studies in
October 2008, April and May 2009, at discharges ranging from
11,000-21,000 cms, examined the role of bend dynamics on sedi-
ment transport through this reach relative to control sites further
downriver and USGS monitoring stations upriver. Suspended
loads and grain size character measured by ADCP (velocities and
backscatter), isokinetic point sampler (P-63), and optical sensors
(LISST, OBS, transmissometer) indicate that during the rising-
to-high discharge phase, sand lifting off from the downstream
edge of the lateral bar upriver of the bend augments that carried
from further upriver, and is entrained in the upper 10-25m of the
water column. This excess suspended sand is advected around
the bend before concentrations are reduced to background levels
over the lateral bar downstream of the bend. Bedload transport
rates measured by repeat swath bathymetric mapping of migrat-
ing dunes are comparable upstream of the bend, downstream,
and in the control sites. However, no bedforms are observed in
the bend thalweg (up to 60 m deep) supporting the dominance
of suspended sand transport in the bend. Both 1D (HEC-RAS
and HEC6-T) and 3D (Flow3D) numerical hydrodynamic and
sediment transport modeling is underway to simulate this process
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and the large-scale eddy present in the bend that generates upriver
transport along the inside of the meander bend at all observed
discharges. Our preliminary results suggest that the outside of
meander bends might be an appropriate site for sediment diver-
sions that draw near-surface water from this sediment-rich layer.

Implications
This work focuses on examining the use and possible implications
of sediment and water diversions in the lower Mississippi River
as a tool for coastal restoration. This comes at a time when post-
Katrina master plans for coastal protection and restoration have
been prepared by the State and U.S. Army Corps of Engineers.
Although both plans make reference to large diversions, and
suggest sites for construction, no consensus has been reached on
whether they should be used for coastal restoration (given com-
plicating environmental and socio-economic factors), and where
they should be located. This effort is an examination of the issues
surrounding large diversions in general, as well as investigating
the implications of constructing large diversion at an authorized
site for a smaller diversion at Myrtle Grove. We also outline criti-
cal gaps in our understanding that need to be addressed prior to
constructing large diversions.

Simulating the Change in the Sediment Carrying
Capacity of a Hypothetical Diversion Under
Projected Future Sea Level Rise Using ADH

Erol Karadogan' and Clint Willson’

! Louisiana State University

The rate of coastal land loss in Louisiana has reached catastroph-
ic proportions. Within the last 50 years, land loss rates have
exceeded 40 square miles per year, and in the 1990’ the rate has
been estimated to be between 25 and 35 square miles each year. A
number of freshwater diversion structures are projected to serve
as the conduits for freshwater, with sediment and nutrients, to
pass through river levees and into the Louisiana coastal marshes
to make them vertically accrete through the accumulation of both
organic matter and mineral sediment and keep pace with the rela-
tive sea level rise.

ADH (Adaptive Hydraulics) is the modern, multi-dimensional,
finite element hydraulic modeling program in development by the
Coastal Hydraulics Laboratory of the U.S. Army Corps of Engi-
neers (USACE) Engineering Research and Development Center
(ERDC). The 2D Shallow Water Module of ADH coupled to its
Sediment Transport Module (SEDLIB) is being used to model
sediment transport over a 130 mile stretch of the Mississippi
River (from Carrollton to the Gulf of Mexico). The model has
been calibrated and verified under several different flow and tidal
conditions using stage data collected from 14 stations and recent
discharge observation data obtained from USACE New Orleans
District published reports and databases for the Mississippi
River, distributaries and passes in the study reach. Results will be
presented to demonstrate the performance of ADH in modeling a
hypothetical diversion located around River Mile 70 connecting
the river to the adjacent wetlands. Performance and sediment car-
rying capacity of the hypothetical diversion will be tested under
current and several projected future sea level conditions.
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Implications
Standard off-the-shelf numerical models can provide some as-
sistance in diversion design projects. However, the dynamic and
spatially variable processes associated with river flow and sedi-
ment diversions and the size of the domain require state-of-the-
art computational modeling and high-performance computing.
Complex and accurate numerical models with sufficient spatial
and temporary resolution are necessary for design and manage-
ment of the Lower Mississippi River Delta system, i.e. providing
quantitative insights and details for designing future structural
features, assessing their impacts on the River, and understanding
the processes that influence the decay and growth of sub-deltas.
Results from these tests are being used to evaluate coastal restora-
tion scenarios and define further research questions.

. Sea Level Rise (Room B)
~) Moderator: James Pahl
/. Office of Coastal Protection and Restoration

Sea Level Trends for the Gulf of Mexico, from
1854 to Present, A Look at Coastal Inundation
and Future Landscape Impacts from Relative
Mean Sea Level Rise

Tim Osborn' and Jonathan Brazzell?
INOAA Office of Coast Survey, 646 Cajundome Blvd, Lafayette,
Louisiana 70506 2NOAA NWS, Lake Charles

NOAA has recently published a document reviewing the relative
mean sea level trends of the United States. For coastal Louisiana,
relative mean sea level rise is shown to be among the highest in
North America. With 12,000 square miles of Louisiana’s coastal
zone having an elevation of 3 feet or less on average (over 80%)
of Terrebonne Parish has elevations of 2 feet or less), these trends
have very significant impacts on the coastal resources and popula-
tions and infrastructure in south Louisiana.

NOAA will review the sea levels trends report and focus the
discussion on trends and sea level rise for coastal Louisiana and
look at several areas of vulnerability and challenges for the coast
as relative sea levels continue to rise.

Accelerated Sea-level Rise and Coastal
Subsidence: A Dual Threat for Louisiana and the
Adjacent US Gulf Coast

Torbjorn E. Tornquist'?, Shiyong Yu!, Juan L. Gonzdlez’, Ping Hu!
'Department of Earth and Environmental Sciences and *Tulane/Xavier
Center for Bioenvironmental Research, Tulane University, New Orleans,
Louisiana 70118, USA *Department of Physics and Geology, University
of Texas — Pan American, Edinburg, Texas 78541, USA

Sea-level rise and subsidence combine to pose an ongoing and
increasing threat for the US Gulf Coast in general, and coastal
Louisiana in particular. This presentation reviews the progress
that has been made over the past decade in understanding these
phenomena, both in terms of processes and rates. Comparison
of detailed reconstructions of Holocene relative sea-level (RSL)
rise from southwest and southeast Louisiana (the Chenier Plain
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and the Mississippi Delta, respectively) shows differential crustal
motions of Pleistocene and deeper strata of ~0.15 mm/yr. This
difference can be explained by the effect of sediment accumula-
tion in the delta and the resulting depression of the underlying
lithosphere. Reconstruction of RSL rise during the past millen-
nium yields a pre-industrial rate for the central US Gulf Coast of
~0.4 mm/yr, primarily due to glacial isostatic adjustment (fore-
bulge collapse) associated with the melting of the Laurentide Ice
Sheet that affects the entire region. RSL rise as measured from
tide-gauge records for the past century shows rates of 2 mm/yr or
more, indicating a dramatic increase, echoing what is observed
worldwide. Tide gauges in the Mississippi Delta show rates of
RSL rise on the order of 10 mm/yr and sometimes higher. Given
the relatively slow subsidence rates of the deeper subsurface, this
indicates that subsidence occurs primarily in the shallower and
more recent deposits. Studies of the deformation of deltaic strata
have confirmed that subsidence rates due to sediment compaction
(primarily due to loading resulting from clastic sediment accu-
mulation) can be as high as 5 mm/yr over millennial timescales,
and likely higher over decades to centuries. Projections for the
future within the context of climate change suggest that sea-level
rise may progressively overtake subsidence as the main threat to
coastal Louisiana.

Implications
Comparison of rates of sea-level rise over various timescales
highlights the impact of global warming on the US Gulf Coast by
means of a rapid acceleration, with rates of sea-level rise about
five times higher during the 20™ century compared to the previous
(pre-industrial) millennium. This is augmented in coastal Louisi-
ana by high subsidence rates, thus providing one of the conditions
that have contributed to the rapid loss of coastal wetlands. An
analysis of subsidence mechanisms and rates brings both good
and bad news. Since most subsidence occurs in relatively shal-
low deposits (uppermost 50-100 feet), infrastructure anchored
in the Pleistocene substrate is generally relatively stable. On the
other hand, the high sensitivity of shallow deltaic deposits to
compaction demands caution in the selection of target areas for
river diversion projects. These things said, the primary threat for
coastal Louisiana remains the further acceleration of sea-level rise
due to climate change.

Assessing the Vulnerability of Coastal Louisiana
Habitats to Accelerating Sea-level Rise

Patty Glick
National Wildlife Federation, Seattle, Washington, USA

The National Wildlife Federation (NWF) has initiated a study to
identify some of the potential impacts of sea-level rise on Louisi-
ana’s already-sinking coastline. An accelerating rate of sea-level
rise due to climate change is a tremendous added stressor to other
factors contributing to coastal land loss. However, sea-level

rise has not been factored into projected land loss trends until
recently. It is critical for sea-level rise to be incorporated in the
design and implementation of coastal restoration and protection
strategies so our coastal investments will endure for future gen-
erations. The study will help communities and decision-makers
develop the most effective coastal restoration and protection
measures possible.
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NWEF is working with Warren Pinnacle Consulting to apply the
Sea Level Affecting Marshes Model (SLAMM). SLAMM was
designed to simulate the dominant processes involved in shoreline
modification and the conversion of one wetland type to another
under long-term sea-level rise. The SLAMM model, which has
been in development for the past two decades, provides a highly
accessible tool to assess how rising seas may impact coastal habi-
tats. As with all models, SLAMM is not a crystal ball. It is not in-
tended to forecast what will happen to the region’s habitats in the
future; rather, it is a tool to offer a picture of possible outcomes
under a range of scenarios.

NWPF’s study highlights and incorporates the results of additional
research and modeling through a review of the recent literature
and input from a team of expert advisors. Based on the results of
this assessment, we highlight how current and potential manage-
ment options in the region might help safeguard coastal habitats
and communities under these future scenarios of sea-level rise.

. Policy and Planning (Room C)
~))  Moderator: Karen Gautreaux
The Nature Conservancy

The West Bay Sediment Diversion on the
Lower Mississippi River

Cherie Price
U.S. Army Corps of Engineers, New Orleans District

New Orleans, LA 70160

The CWPPRA West Bay Sediment Diversion project, constructed
in 2003, is the largest sediment diversion in Louisiana and has
afforded an extraordinary opportunity to advance the planning
and design of diversions for the purpose of coastal restoration in
Louisiana. The project was designed to restore and maintain ap-
proximately 9,831 acres of fresh to intermediate marsh by divert-
ing fresh water and sediment from the Mississippi River over the
20-year project life through 2023.

As part of the project, the first phase of a work plan was complet-
ed in an effort to better determine the amount of riverine shoaling
that is specifically attributable to the West Bay Diversion. The
work plan included collecting extensive sediment and hydrody-
namic data on the lower Mississippi River (MR), a geomorphic
analysis from Belle Chasse to East Jetty, a 1D model to evaluate
long term sedimentation trends, 2/3D models to analyze specific
multidimensional riverine behaviors and an analysis of the bay
side receiving area. The work plan is an unprecedented, compre-
hensive approach, which includes an examination of the historical
anthropogenic modifications and natural changes to the lower
Mississippi River.

Preliminary results indicate that the West Bay Diversion is
inducing between 20-40% of the material that is depositing in
the Pilottown Anchorage Area and the Mississippi River Navi-
gation Channel, above and below the diversion conveyance
channel. Future work will better define these percentages and
determine the statistical confidence in the results. Disappointing
but highly revealing is that the project influence area within the
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A NWF team, including President & CEO Larry Schweiger, on the docks in
Venice, LA. NWF worked tirelessly to bring attention to the devastating
impacts the BP oil spill will have on the Gulf Coast's fragile ecosystems.

ﬂ\'ﬁ
v ‘

NWF's mission is to inspire
Americans to protect wildlife for our
children's future.

;IATIOI:IAL
WILDLIFE

FOETSED. www.nwf.org/oilspill

State of the Coast 45



receiving area has experienced no subaerial land gain and a net
loss of subaqueous land. In an effort to promote land growth, a
mile-wide sediment retention island was constructed in the West
Bay receiving area perpendicular to the flow entering the area

to create vegetated marsh that can slow velocities and trap fine
grained sediments. The island provides an exciting opportunity
to monitor the effects of placing sediments on the receiving end of
large scale diversions.

Implications
Restoring and protecting Louisiana’s coast requires large scale
solutions such as river diversions. However, the West Bay Sedi-
ment Diversion project has shown that planning effective river
diversions that adequately consider potential negative impacts
and benefits is an extremely complex undertaking. The Missis-
sippi River system is very noisy with multiple anthropogenic and
natural changes that make it difficult to evaluate specific effects
from various individual modifications/changes and is also difficult
to predict. On the receiving end, West Bay and other passes on
the lower MS river are showing that building land in open water
systems is not effective as a near term (10-50 years) solution with-
out containment or retention features.

The Coastal Project Planning Process —
A Difficult Path to Authorization for Dual
Purpose Projects

Norwyn Johnson
Louisiana Office of Coastal Protection and Restoration

Louisiana’s fight to protect and restore our rapidly disappearing
coast is directly linked to the Federal government’s water re-
sources program and policies. To best leverage state funding and
resources we must pursue project authorization from the U. S.
Congress. Today, the authorization process involves the prepara-
tion of a feasibility report in concert with the U. S. Army Corps
of Engineers. Once authorized a project cannot be constructed
without additional legislative approval to appropriate funding.
Implementation of large coastal projects remains dependent upon
this lengthy, multi-stepped process.

The existing water resources project authorization and appro-
priation process does not support the immediate or long term
needs of coastal Louisiana. We cannot wait 30-40 years for new
projects. The Water Resources Development Act (WRDA) of
2007 was heralded as a vehicle to make the process more efficient
and to bring reform of the Corps. There is little evidence things
have changed to the extent anticipated in the legislation. Some
changes to the study process actually lengthen study phases and
increase study costs.

Will there be any new authorizations for Louisiana? Why does
a feasibility report take so long to complete? What are the
challenges and issues confronting a typical feasibility report?
This presentation will address these questions and highlight the
problems inherent in developing a dual purpose project through
illustrations from the Southwest Coastal Louisiana Feasibility
Study which is integrating protection and restoration measures
into a comprehensive plan for Cameron, Calcasieu, and Vermil-
ion parishes.
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Quantification of Potential Carbon Sequestration
Rates in Louisiana Wetlands

Sarabh K. Mack’, John W. Day*?, Robert R. Lane*?, and

Tiffany M. Potter*

! Tierra Resources LLC, New Orleans, LA, USA

2 Dept. of Oceanogra phy and Coastal Sciences, Louisiana State
University, Baton Rouge, LA, USA 3 Comite Resources, Inc., Zachary,
LA, USA *Streamline LLC, Washington, DC, USA

As greenhouse gas (GHG) regulatory policies and trading systems
emerge, there is a need for definitive science to determine the

net carbon impacts of natural wetlands. To guide future policy
regimes and wetland carbon research, this paper identifies the car-
bon storage pools of natural wetlands and discusses the primary
carbon sink mechanisms that require quantification to measure
carbon sequestration by Louisiana wetlands, the timeframe over
which it takes place, and the amount of carbon emitted during
wetland loss. Based upon peer-reviewed literature, an analysis
was conducted to quantify the rates of accretion and carbon se-
questration where it is being enhanced by wetland assimilation or
river diversion projects. The analysis calculated carbon seques-
tration as applicable towards carbon credits for three scenarios:
(1) a regional wetland assimilation system planned to receive
municipal effluent from the city of New Orleans; (2) the wetlands
influenced by the existing Caernarvon Mississippi River diversion;
and (3) the wetlands influenced by a theoretical large-scale diver-
sion near Buras, Louisiana using the current rate of relative sea
level rise and an increased rate of relative sea level rise that corre-
sponds with climate change predictions. The analysis determined
that the additional carbon sequestration of wetland assimilation
systems averaged over 50 years, including reintroduced cypress
and prevented wetland loss, would be approximately 54 CO2e
hal/yr (22 CO2e ac/yr). The analysis further determined that the
additional carbon sequestration due to river diversions averaged
over 50 years, including prevented wetland loss but excluding
introduced cypress, would be approximately 28 CO2e ha/yr (11
CO2e aclyr). Wetland restoration measures designed to offset sea
level rise associated with climate change will require increased
vertical accretion resulting in increased carbon sequestration
rates. This paper concludes with a detailed summary of the
further research required to provide a scientific basis to quantify
carbon sequestration and certify offsets from wetland projects.

For a variety of financial, environmental, and political reasons,
substantial interest exists for carbon credits derived from ter-
restrial landscapes among governments, environmental orga-
nizations, private companies, and carbon funds, driven by the
potential that carbon credits may obtain a premium price in the
future. Monetization of these assets has important implications in
coastal Louisiana. Wetland restoration will help the region adjust
to climate change by enhancing carbon sequestration, prevent-
ing carbon release during wetland loss, offsetting sea level rise,
and increasing the resiliency of the wetland ecosystem to drought
by introducing continuous inputs of freshwater. In addition,
restored wetlands dissipate surge and wave energies thereby
protecting levees from breeching during the tropical storm

events that are predicted to increase due to climate change. The
inclusion of wetland restoration management approaches in the
emerging carbon market and GHG policy regimes will facilitate
rapid and effective climate change mitigation and adaptation.

www.stateofthecoast.org



LUNCH WITH KEYNOTE SPEAKER
Wednesday, June 9

12:00 p.m. - 1:50 p.m.

Policy Plenary Session |

ednesday, June9  1:50 p.m. - 3:10 p.m.

CEQ Interagency Working Group Panel Discussion

In this plenary session, representatives of the Interagency Work-
ing Group currently engaged in the Roadmap for Gulf Coast
Ecosystem Sustainability and Resiliency will discuss elements of
the Roadmap including current progress and the implications of
the BP Oil Spill.

Policy Plenary Session Il

ednesday, June 9

1:50 p.m. - 3:10 p.m.

Adapting Natural and Built Environments to a
Changing Climate

This plenary session will discuss projected changes in climate and
sea-level and the implications for coastal Louisiana.

Invited speakers will discuss existing policies for adapting to a
changing climate and also identify policy gaps or inconsistencies
that should be addressed to ensure that local, state and federal
climate adaptation policies are adequate to implement proactive,
coordinated and flexible strategies to ensure the sustainability and
resiliency of coastal economies, communities and environments.

Panel Moderator:
Margaret Davidson
National Oceanic and Atmospheric Administration

Panel Participants:

Larry Schweiger

President and Chief Executive Officer,

National Wildlife Federation

Steve Mathies

Executive Director, Louisiana Office of Coastal
Protection and Restoration

Lynne Carter

Associate Director, Southern Climate Impacts Planning Program
John Teal

Scientist Emeritus, Woods Hole Oceanographic Institution

www.stateofthecoast.org

CONCURRENT SESSION VI
8:30 a.m. - 10:00 a.m.

Thursday, June 10

Q Improving Risk Reduction (Room A)
~»)  Moderator: John Ettinger
/ Environmental Protection Agency

Morganza to the Gulf State Technical Review
Panel: Final Report and Recommendations

Shirley Laska! and Robert Twilley?
! University of New Orleans *Louisiana State University

The Coastal Protection and Restoration Authority (CPRA)
convened a panel of experts to evaluate and report their findings
on the current Morganza project. The tasks of the panel were to
assess existing information and decisions related to the authorized
alignment as described in original and amended documents, and
other relevant materials; and to hold public sessions to obtain in-
formation and inform the Panel’s findings and recommendations
to the CPRA and the general public. The findings of the Panel
resulting from this evaluation, and recommendations to CPRA on
how best to move forward in protecting the project area included
three areas: Basic Assessment, Planning for Flood Risk Reduction,
and Improved Tools and Analyses for Assessment of Integrated
Risk Reduction Outcomes. Basic Assessment recommendations
included continue work on levees, floodgates and environmental
structures on the current authorized levee alignment with the goal
of providing a minimum system-level of protection to the plan-
ning area; continue work on the HNC lock-floodgate structure
given its vital role in the protection system and its potential to be
used to benefit the ecosystem; integrate proactive wetland restora-
tion approaches into the ongoing design and operation of the
Morganza project; and finally to routinely (e.g., every 5 years), re-
visit the project to reassess risk to communities and the economy,
evaluate ecological impacts and benefits, and revise future
construction and operation plans and schedules as appropriate.
Planning for Flood Risk Reduction recommendations included
initiate a comprehensive, community-based planning process to
identify the community and economic dynamics, along with spe-
cific infrastructure, that need to be protected for the Terrebonne
communities to thrive; increase efforts to inform the business
community and the general public of the level of protection and
risk reduction provided, thereby encouraging them to pursue
additional risk-reduction measures; implement a comprehensive
flood management approach for the area that leverages exist-

ing programs for non-structural flood risk reduction, provides
incentives to businesses and the general public, and provides for
the safe location of future business and residential development;
develop conservation easements, land-use plans and zoning
ordinances to protect existing wetlands in the planning area from
loss to development; initiate a public education program to com-
municate scientifically based assessments of risks to both rural
and urban communities, and ensure that information is routinely
updated as project construction and other risk reducing activities
proceed and economic, community and environmental conditions
change. Finally, Improved Tools and Analyses for Assessment of
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Integrated Risk Reduction Outcomes included focus on continue
efforts to develop a system-wide model to incorporate the effects
of rainfall, pumping, lock/floodgate operations, and potential
stratification on salinity and water level conditions, and ensure it
is integrated with other modeling efforts. Use this system-wide
model, as well as conceptual ecological models and monitoring of
wetland response, to design and operate environmental structures
within the levee system; and convene an independent expert panel
to guide this adaptive management process; hold a workshop
and/or convene a panel to consider and synthesize the state of
knowledge inform evaluation of project effects on wetlands; ap-
ply planning tools that allow integrated, spatially explicit assess-
ments of structural and non-structural measures in risk reduction
and that consider a range of possible future economic, social and
environment scenarios.

Donaldsonville to the Gulf Science and
Engineering Review Panel: Preliminary Findings

Denise . Reed
Pontchartrain Institute for Environmental Sciences, University of New
Orleans, New Ortleans, LA

This project began with a USACE Reconnaissance Study autho-
rized in May 6, 1998 and completed and approved in October
2000. Subsequently a feasibility study was initiated to determine
the feasibility of providing flood protection to the populated areas
between Bayou Lafourche and the Mississippi River, from Don-
aldsonville to the Gulf of Mexico. The scope is to “study various
alternatives that will provide flood protection from tidal, hur-
ricane surges, and heavy rainfall events. Determine the adequacy
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that 1s 1n line with

Coastal Restoration
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Engineering
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of the existing interior drainage systems and evaluate whether
additional pumping capacity is required. Analyze recreational,
cultural, and environmental needs.” The feasibility study was
initiated on February 6, 2002. Five alternative levee alignments
along with non-structural elements and alternatives are being
considered in the feasibility study.

In July 2009 after discussion of environmental concerns regarding
the narrowed range of project alignments as well as some of the
planned engineering design features and project costs, the CPRA
called on the Governor’s Office of Coastal Activities to organize

a team of experts to review and report on the Donaldsonville to
the Gulf feasibility study. The DTG Science and Engineering Re-
view Panel focuses on the study’s methodological approach and
technical products. The deliberations of the Panel are ongoing but
their mission is to provide CPRA comments on the methods and
approaches being used in the study as, to identify and assess the
implications of any important assumptions or uncertainties which
might influence the outcome of the study or the success of the
project, and to make recommendations regarding adjustments in
the planning procedures and analyses which could address likely
shortcomings of the study as currently conducted. The Panel is
not required to recommend specific alternative alignments or
plans, but is encouraged to highlight the potential economic and
ecological consequences associated with proposed alignments or
plans.

This presentation will provide an overview of the Panel’s work at
the time of the conference and observations from the Panel Chair
on the material reviewed to date.

’ Lonnie G. Harper & Associates, Inc. Call us for your next project: 337.905.1079
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Sand Demand at the Eastern Scheldt
Storm Surge Barrier

Leo Adriaanse' and Eric van Zanten'

"!Ministry of Transport, Public Works and Water Management,
Rijkswaterstaat Zeeland

After the flooding disaster of 1953 it was clear that the flood
protection of the south-western delta of the Netherlands had to
be improved.. The first Delta Plan consisted of blocking off most
of the estuaries in the delta. In the seventies, the first dams being
in place, a change in thinking occurred. The Dutch government
decided to build a storm-surge barrier. This way valuable tidal
nature and shellfish fisheries would be conserved. Professionals
predicted, at the time, that nature would experience undisirable
side-effects. Channels and tidal flats would reduce in profile.
Since then the effects have become visible. The process of erosion
of the intertidal areas is proceeding faster than predicted.

May 2008 the results of a first survey on the effects and pos-

sible counter measures were reported. Since the constuction of
the Oosterschelde storm-surge barrier and the accompanying
compartmentalization dams less water has been flowing in and
out of the Oosterschelde. In effect, the tidal channels are too big
for the smaller amount of water. This causes the water to flow
more slowly than before and it has insufficient power to move the
sediment from the channels onto the intertidal area. Sand is being
moved from the intertidal area into the channels in heavy storms
where it remains. The natural balance between sedimentation and
erosion is disrupted. This process is known as the ‘sand demand’.

Local knowledge counts.

At URS, we believe that the depth of your knowledge determines
the level of your success. And the more local knowledge you
possess, the better equipped you are to deliver solutions that
work. For more than 40 years we have delivered in-house
expertise on a wide range of coastal projects throughout the
Gulf Coast region. Which is why, when it comes to coastal
engineering and protection, environmental restoration, and
hydraulic and hydrologic modeling, more people are turning

to us to get it done. We are URS.

POWER

INFRASTRUCTURE

FEDERAL

INDUSTRIAL & COMMERCIAL

URSCORP.COM
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The loss of tidal flats and salt marshes is disadvantageous mainly
to nature on the short term On the longer term maintenance

of levees will increase and the much appreciated landscape will
drown.. Recreational shipping and shellfish fisheries may also be
affected negatively.

The survey studied three types of measures in the Oosterschelde.
Controlling the cause of the sand demand (by having more
water flowing through the channels or applying more sand in the
channels) and controlling the effect of the sand demand (prevent-
ing the loss of intertidal area by sand nourishments and erosion
protection measures).

Pilots with sand nourishments and erosion protection measures
are carried out. In 2013 the results of these pilots and of an ac-
companying study on the natural values that can be maintained
with these measures will result in a decision how to cope with the
‘sand demand’.

S Hurricane Impacts (Room B)
57)  Moderator: Scott Wilson, USGS

Observations of the Spatial and Temporal
Distribution of Hurricane-induced Land Loss in
Coastal Louisiana Over the Past 60 Years

Johbn A. Barras

U.S. Army Corps of Engineers, Engineer Research and

Development Center, Environmental Laboratory, Wetlands
Environmental Technology Research Facility, Baton Rouge, LA, USA

A combination of historical aerial photography and Landsat
Thematic Mapper (TM) satellite imagery was used to identify
hurricane-induced land loss in coastal Louisiana marshes from
1956 through 2005. Hurricane magnitude, track, and landfall
information obtained from the National Oceanic and Atmo-
spheric Administration (NOAA) were used to identify candidate
storms. Landfall bracketing TM imagery and photography were
then examined to identify probable storm-formed or storm-
expanded water bodies. Most observed loss was related to the
removal or partial removal of marsh vegetation by storm surge or
to shoreline erosion caused by enhanced wave action. The TM
imagery was successfully used to identify loss caused by Hur-
ricanes Andrew (Aug. 26, 1992), Lili (Oct. 3, 2002), Ivan (Sept.
16, 2004), Katrina ( Aug. 29, 2005), and Rita (Sept. 4, 2005) and
Tropical Strom Isadore ( Sept. 26, 2002). The same techniques
were applied to historical aerial photography to identify land loss
caused by Hurricanes Audrey (1957), Hilda (1964), and Betsy
(1965). The photography lacked the temporal and spatial cover-
age of the TM imagery but was adequate for identifying historical
hurricane-induced land loss.

Detectable hurricane-induced land loss increased with storm mag-
nitude. Hurricane Audrey, a category 4 storm that made landfall
at Cameron Louisiana, caused probable land loss 350 km east to
the Mississippi River. Category 2 or lesser storms caused detect-
able localized loss within 100 km east of landfall. Land loss mag-
nitude and spatial distribution was greatest immediately east of
storm landfall and then decreased eastward. Storm-induced land-
loss decreased immediately to the west of storm landfall implying
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most identifiable land loss was caused by storm surge rather than
wind. Consecutive storm landfalls caused commingled land loss
patterns of varying magnitude and spatial distributions consisting
of new ponds and expanded ponds, some of which have remained
in place for over 60 years.

Implications
These observations suggest that hurricanes have and will continue
to contribute to land loss in coastal Louisiana. Hurricane surges
sculpt the coastal landscape. The decadal and greater sampling
periods used to measure historical land loss lack the temporal
resolution to identify hurricane surge-induced loss or to correlate
loss with individual storms. Identifying past storm-induced loss
may lead to enhanced coastal restoration strategies and improved
coastal landscape projections.

Delta Lobe Degradation and Hurricane Impacts
Governing Large Scale Coastal Behavior, South-
Central Louisiana, USA

Michael D. Miner', Mark Kulp',?, Duncan M. FitzGerald®, James Flocks®*,

Toannis Georgiou',%, and H. Dallon Weathers'

" Pontchartrain Institute for Environmental Sciences, University of New
Orleans, New Orleans, LA, USA ? Department of Earth and
Environmental Sciences, University of New Orleans, New Orleans, LA,
USA ° Department of Earth Sciences, Boston University, Boston, MA,
USA *U.S. Geological Survey, St. Petersburg Science Center,

St. Petersburg, FL, USA
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A large coastal sediment budget deficit, rapid relative sea-level
rise (~0.9 cm/yr), and storm-induced erosion are forcing shoreface
retreat along coastal barrier systems in Louisiana. Additionally,
conversion of interior wetlands to open water has increased tidal
prisms, resulting in degradation of barrier islands due to inlet
widening, formation of new inlets, and sediment sequestration at
ebb-tidal deltas. Bathymetric surveys along a 165 km stretch of
Louisiana barrier coast, from Raccoon Point in Terrebonne Parish
to Sandy Point in Plaquemines Parish, were conducted in 2006 as
part of the Louisiana Barrier Island Comprehensive Monitoring
Program (BICM). These data, combined with bathymetry from
three time periods (dating to the 1880s) provide a series of digital
elevation models used to calculate sediment volumetric changes
and determine long-term erosional-depositional trends. Dominant
patterns during the 125-years include: 1) erosion of ~1.6 x10°

m? from the shoreface, forcing up to 3 km of shoreface retreat,

2) deposition in coastal bights and at ebb-tidal deltas, and 3)
increasing combined tidal inlet cross-sectional area from 41,400
m? to 139,500 m?2. Bathymetric data sets, separated by shorter
time periods (sub-annual), demonstrate that historical trends are
primarily driven by processes associated with hurricanes; rates

of shoreface erosion are an order of magnitude greater during
active hurricane seasons compared to long-term trends. Numeri-
cal modeling experiments support these observations. These
regional, long-term sediment distribution trends are characteristic
of the destructive phase of the delta cycle and are manifested by:
1) regional coastal straightening as abandoned deltaic headlands
strive to achieve equilibrium coastline configurations relative to
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dominant storm wave conditions and 2) barrier/inlet systems
response to altered tidal hydrodynamics associated with interior
wetland loss. Identification of these regional trends are important
for understanding more localized, short-term coastal behavior, es-
pecially when attempting to manage sediment allocation, mitigate
coastal erosion, and protect to coastal communities.

Implications

Delta plain evolution is well-studied and monitored at the sur-
face; however, the role of seafloor sediment dynamics in long-
term coastal evolution has not been properly constrained. The
long-term, regional trends identified and quantified here provide
unique perspectives, which should be considered when formulat-
ing management plans. For example, the relationship between
interior wetland loss and barrier integrity should be considered
when planning land-building projects so that they can be strategi-
cally placed to mitigate increasing tidal prism. This study also
provides: 1) identification of sediment sinks for restoration, 2)
demarcation of sectors of coastline as non-feasible for investing
restoration funds due to widespread, long-term erosional trends,
3) updated bathymetric datasets for the development of morpho-
dynamic models, regional sediment budgets, and storm surge and
wave numerical models, 4) an understanding of the relative role
of hurricane processes in regional, long-term sediment dynamics,
and 5) a regional framework for predicting future coastal evolu-
tionary trends.

Modeling of Hurricane Impacts on a Coastal
Lake Bottom: South Central Louisiana

Angelina M. Freeman', Felix Jose', Harry H. Roberts', and

Gregory W. Stone!

' Coastal Studies Institute, Department of Oceanography and Coastal
Sciences, Louisiana State University, Baton Rouge, Louisiana, USA

We expand the limited understanding of sediment dynamics in
Louisiana’s coastal lakes through the study of hurricane-induced
sediment transport processes in Sister Lake (Terrebonne Par-

ish Louisiana), using coupled hydrodynamic models Mike 21

and Mike 3. Simulation of the complex non-linear interaction
between waves and currents was incorporated through dynamic
coupling of the hydrodynamic and spectral wave modules. The
lake bottom was imaged both pre-and post- Hurricane Rita using
high resolution acoustics. Collected bathymetric data in com-
bination with National Geophysical Data Center bathymetry/
topography data were triangulated to an unstructured grid. The
Hurricane Rita hindcast was forced with blended wind data
generated from high resolution H* wind (National Hurricane
Center) and NOAA North American Regional Re-Analyzed wind
data. The wave conditions at the southern boundary of Sister
Lake were extracted from a spectral wave model implemented
for the Gulf of Mexico. The Rita hindcast model was also forced
with surge levels extracted at the southern boundary of Sister
Lake from an ADCIRC model implemented for the Gulf. Results
indicate that bed shear stresses across almost the entire model
domain prior to Hurricane Rita’s landfall were above the critical
value causing erosion. Bed shear stresses in the western por-

tion of Sister Lake were below the critical value causing deposi-
tion during Rita’s landfall. As the storm progressed, the area

of deposition increased to almost the entire Sister Lake bottom
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within 14 hours of landfall, indicating sedimentation over the
entire lake bottom post-storm. X-ray radiographs of box cores,
collected in critical areas of Sister Lake after Hurricane Rita, sup-
port the model results showing clear increments of sedimentation
associated with the storm period, corroborated with radionuclide
dating. Results of this analysis provide an initial understanding
of how the morphology of a coastal Louisiana lake responds to
major hurricane events.

Implications
With the prospect of rising sea levels and increasing storm intensi-
ties - frequencies for the future, it is especially important for envi-
ronmental management purposes to be able to assess and under-
stand change in the low-lying coastal plain habitats as a product
of storm forcing. Results provide a framework and fundamental
understanding of lake bottom characteristics of Louisiana’s shal-
low water environments. Prediction and hindcast studies using
numerical models are important tools for coastal management,
and in this study clarify hurricane-induced sediment transport
and deposition patterns in the geologically complex Sister Lake
region. Increased understanding of the morphological storm
response processes in coastal bays and lakes must be included as
an important component of effective wetland restoration plans.

BTNEP

BARATARIA-TERREBONNE NATIONAL ESTUARY PROGRAM

Preserving Our Past...Protecting Our Future

Established in 1991, the mission of the Barataria-Terrebonne Mational Estuary Program
(BTNEP) is the preservation and restoration of the Barataria-Terrebonne estuarine system,

the 4.2 million acre region bet the Atchafalaya and Mi: ippi Rivers. BTNEP strives

to rebuild and protect the estuary for future generations through the implementation of a

science-based, consensus-driven plan that utilizes partnerships focused on the estuary's
rich cultural, economic, and natural resources.

BARATARIA-TERREBONNE
NATIONAL ESTUARY PROGRAM

BTNEP
1 (800) 258-0869
P.O. Box 2663

Thibodaux, LA 70310
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o a world of Solutions”
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Committed to Our Coast

For more than 20 years, Shaw has been

a part of protecting Louisiana’s coastline.
We are committed to providing effective solutions
that protect our environment and promote long-term
sustainability. Shaw’s experience includes:

¢ design/build of Inner Harbor Navigation Canal (IHNC)
storm surge barrier for New Orleans

e gstablishing a comprehensive wetlands
monitoring system (CRMS)

* assisting CPRA to develop the State’s Master Plan
for a Sustainable Coast

¢ hands-on experience in planning, designing, and
managing many complex coastal restoration projects

For innovative, effective, and sustainable
solutions, choose excellence. Choose Shaw.

www.shawgrp.com
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X Lessons Learned Il (Room ()

% »)  Moderator: Rudy Simoneaux, OCPR

A Case Study and Lessons Learned Overview
on the Design and Construction of the Three
Benchmark Marsh Creation Projects

Rudy Simoneaux', Whitney Thompson', Dain Gillen' and Kevin Roy?

! Office of Coastal Protection and Restoration * United States Fish and
Wildlife Service

Over the past two years the Office of Coastal Protection and Res-
toration (OCPR) has been responsible for the planning, design,
and construction of three benchmark marsh creation projects:
Goose Point/Point Platte Marsh Creation (PO-33), Dedicated
Dredging on the Barataria Landbridge (BA-36), and the Missis-
sippi River Sediment Delivery System at Bayou Dupont (BA-39).
PO-33 is located in the Lake Pontchartrain Basin along the north-
ern shoreline of Lake Pontchartrain. The project involved the
creation of over 550 acres of marsh and was constructed with ap-
proximately 3.1 million cubic yards of hydraulically dredged sedi-
ment from Lake Pontchartrain. BA-36 is located in the Barataria
Basin near the confluence of Bayou Perot and Bayou Rigolettes.
The project involved the creation of over 2000 acres of marsh
and was constructed with approximately 9.3 million cubic yards
of hydraulically dredged sediment from Bayou Rigolettes. BA-39
is located in the Barataria Basin along the lower Mississippi River.
The project involved the creation of 500 acres of marsh and

was constructed with approximately 3.5 million cubic yards of
hydraulically dredged sediment from the Mississippi River. The
restoration technique involving wetland creation via hydraulically
dredged sediment has been utilized for decades. However, OCPR
engineers have advanced this practice by employing advanced
settlement/consolidation estimation techniques, pioneering in-
novative slurry transport measures, and rethinking traditional fill
site dewatering methods on these three projects.

While the design aspects may tend to appear somewhat simplistic,
the underlying message to be conveyed during this presentation
involves the numerous logistical challenges that each project team
encountered throughout the development and construction of
these projects. This Case Study includes a description of the tech-
niques utilized throughout the engineering and design process,

an overview of the modeling and tests that were performed, a
summary of the data collected, the steps that were taken to ensure
environmental compliance, and lessons that were learned once
construction was initiated. The primary focus involves the chal-
lenges of using a slurry pipeline conveyance system, the behavior
of dredge material slurry during construction (containment dike
configuration, dewatering scheme), and predicting the long term
marsh platform elevation of a marsh creation project (self-weight
consolidation, long-term settlement).

Implications
Over the past decade hydraulically dredging and pumping
dredged slurry to create marsh habitat has become one of the
most effective and efficient restoration techniques utilized in
Coastal Louisiana. This Case Study demonstrates the different
challenges faced by OCPR Project Teams throughout design and
construction of three distinct marsh creation projects and the
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South Louisiana.
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partnerships we share.

The employees of ConocoPhillips

© ConocoPhillips Company. 2009. All rights reserved.

practical steps that were taken to overcome numerous setbacks.
Many of the same technical, logistical, and constructability issues
may be encountered on projects dealing with dredged material
slurry. Therefore, the information conveyed in this Case Study
may be applicable to scientists, engineers, and project managers
during the planning and design of future marsh creation projects.

Do Sediment-Subsidies Restore the
Ecological Structure and Function of
Submerging Deltaic Wetlands?

Irv Mendelssohn', Camille Stagg', Angela Schrift', Sean Graham',

Michael Materne?, and Matthew Slocum!’

'Department of Oceanography and Coastal Sciences, School of the Coast
and Environment, Louisiana State University, Baton Rouge, LA, 70803,
USA 2Department of Agronomy, Louisiana State University,

Baton Rouge, LA, 70803, USA

Global changes in climate, sea level, hurricane activity and land-
use have the potential to substantially affect the sustainability

of deltaic ecosystems and to challenge restoration attempts. We
have evaluated the potential for sediment-slurry restoration to
restore and rehabilitate the ecological structure and function of
coastal wetlands. The sediment subsidy provided by this restora-
tion approach increases surface elevation, a result essential for
the sustainability of salt marshes during periods of sea level rise.
This presentation summarizes results from a series of individual
studies at multiple sites that assessed plant ecological and soil
physico-chemical responses to different intensities of sediment
subsidy in salt marshes experiencing high rates of relative sea
level rise. Sediments were hydraulically dredged with a high
fluid to solids ratio and dispersed into coastal marshes. Sediment

State of the Coast 53



DESIGNING, BUILDING
AND PRESERVING THE
LouisiANA COAST

subsidies increased soil mineral matter, and, in turn, soil fertil-

ity and marsh elevation, and thereby reduced nutrient deficiency,
flooding, and interstitial sulfide stresses. Positive effects of the
sediment subsidy were still quantifiable at one restored marsh 15
years after sediment-addition. Evidence is provided that sediment
subsidies promote the ecological integrity and longer-term sus-
tainability of tidal wetlands via evaluations of system metabolism,
organization, and resilience (the capacity of the system to recover
from disturbance). Relative to system resilience, we found that
sediment-slurry enrichment, not only increased salt marsh resil-
ience in the near-term (8-years post sediment-addition), but that
the positive effect of sediment-addition was still evident after 15
years. Salt marshes that received moderate intensities of sediment-
slurry addition with elevations within the mid to high intertidal
zone were more resilient than natural marshes in this submerging
delta. Our research indicates that the ecological structure, func-
tion and resilience of deltaic wetlands are enhanced by appropri-
ate intensities of sediment subsidy to subsiding deltaic wetlands,
thereby, promoting their sustainability.

The Hammond Assimilation Wetlands: What
Went Wrong and How to Fix It

Gary P. Shaffer', William B. Wood', Jobn W. Day Jr.2,
and Christopher J. Lundberg?

ISoutheastern Louisiana University, *Louisiana State University

Outfall of secondarily-treated wastewater into Four-Mile Marsh
began fall, 2006. During the 2007 growing season, both herba-
ceous vegetation and baldcypress seedlings produced significantly
greater aboveground biomass at the effluent site than in a nearby
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control marsh. Furthermore, the highest rates of production
were proximal to the outfall area and vegetative production
decreased linearly with distance from outfall. Nutria (Myocaster
coypus), which are known to be attracted to high-quality vegeta-
tion, recruited to the area en masse and quickly devoured most
of the vegetation. By spring 2008, much of the marsh had been
converted to open water and the most extensive damage occurred
closest to the outfall area. Despite killing over 2,000 nutria to
date, much of the area remains as open water. However, mature
baldcypress adjacent to the outfall are growing about 15 mm in
diameter per year compared to 1-2 mm in the rest of the Maure-
pas swamp. Additionally, waterfowl use of Four-Mile Marsh has
greatly increased.

To restore Four-Mile Marsh, a second outfall area needs to be
established in the forests of Joyce Wildlife Management Area to
the south, or a closer baldcypress — water tupelo forest to the
east of the current outfall site. This would enable pulsing of the
treated wastewater and periodic drawdown, which should enable
reestablishment of a healthy herbaceous marsh and will greatly
improve ecosystem function of the receiving forest. Adequate
management of nutria populations will remain a challenge.

CONCURRENT SESSION VI
10:30 a.m. - 12:00 p.m.

S Structural Protection I (Room A)
57)  Moderator: John Headland

A Unified Approach For Design of
Overtopped Coastal Levees

Jobn R. Headland
Moffatt & Nichol, New York, New York, USA

Thursday, June 10

This paper extends design methods for overtopped coastal
structures including levees. Rather than relying on the nebulous
descriptions for allowable overtopping discharges (e.g., “well-
protected” crest and rear slope) cited in most references (e.g.,
EurOTop (2007)), mechanistic/quantitative design methods are
advanced. The approach here is to compute the wave overtop-
ping velocities and flow depths over the seaward face, crest, and
rear slope (Shuttrumpf et al 2002, Van Gent 2002, Bosman et

al, 2008). Probability distributions for the various velocities are
developed using methods described in Van den Bos (2006.) Using
formulae for critical velocities and scour behaviour of soil/grass/
stone (Hoffmans and Verheij, 1998), the soil/stone performance
can be evaluated quantitatively. Similarly, rock stability formulae
for crest and rear slopes of overtopped structures can be used to
size rock for armouring purposes. This treatment can serve to
promote further research regarding design of overtopped surfaces
such that design procedures reach a level of maturity comparable
to that currently associated with armour stone sizing and wave
runup/overtopping. This paper presents example applications for
several case histories including: (1) wave overtopping field tests
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in the Netherlands (Van der Meer, 2008), (2) damage experienced
during Hurricane Isabel in the Chesapeake Bay (Headland et al,
208), and (3) levee performance (both failure and survival) during
Hurricane Katrina (IPET, 2007.)

Use of Soil Mixing to Raise Levees

Thomas L Cooling and Bruce R. Lelong
URS Corporation

The levee ring protecting New Orleans East includes five miles

of earthen levee known as LPV 111, which borders the Bayou
Sauvage National Wildlife Refuge along the Gulf Intracoastal Wa-
terway. As part of the post-Katrina improvements to the New Or-
leans Area’s levees, the LPV 111 levee presently is being raised 10
feet and the soft, underlying native soils are being strengthened by
a ground improvement process called the Deep Mixing Method
(DMM). The DMM operations in LPV 111 are one of the largest
DMM projects ever undertaken in North America.

DMM was selected to improve the underlying ground to meet
considerable design challenges: soft, underlying soils; the mag-
nitude of the levee raise and the short time to accomplish it; and
the need to reduce environmental impacts to the wildlife refuge.
This technique involves mixing the native soil with cement in the
ground to form “soil-crete” in a panel arrangement to strengthen
the underlying soils against stability failures beneath the levee
embankment. DMM elements also are being installed at transi-
tions between floodwalls and earthen levee to reduce differential
settlement and eliminate downdrag on the supporting pilings.

One critical quality issue is verifying the in-situ strength of the
soil-crete elements meets the specified strength. The strength is
measured during construction by core samples obtained from
representative DMM elements. To have high confidence that the
design strength is achieved during construction, statistically based
specifications were developed considering typical variations in
soil-crete strength, sample frequency, and core recovery during
sampling of the DMM elements.

This presentation will describe the methodologies for design-
ing the DMM panels, construction sequencing considerations,
differential settlement considerations between the levee and the
panels and at levee/floodwall transitions, and the statistical sam-
pling techniques for verifying the in-situ strengths of the DMM
elements.

Implications
The use of the DMM permits the strengthening of soft soils so
that levees or levee raises of any significance can be completed
within months or years instead of decades. The method also re-
sults in a much smaller levee footprint than a levee that does not
use the DMM. The use of DMM at transitions and floodwalls
and earthen levees results in reducing settlement, reducing long
term maintenance issues, and reduces issues associated with the
piles of the floodwalls.
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Steel Swing Barge Gate for the Houma
Navigational Canal, Terrebonne Parish,
Houma, Louisiana

Oscar Pena
Shaw Coastal

In 2009 the Terrebonne Levee & Conservation District (TL&CD)
implemented the Terrebonne Interim Flood Risk Reduction
Program (T.LER.R.P.) along the Morganza to the Gulf Hur-
ricane Protection System Alignment. As part of this program, a
floodwall and gate structure is proposed in the Houma Naviga-
tion Canal (HNC) that can be closed to stop the storm surge that
travels northward from the Gulf of Mexico up the HNC. A Steel
Swing Barge Gate (SBG) is being designed for installation in the
HNC for the TL&CD near Houma, LA.

The project’s goal is to construct a structure across the HNC that
will control the storm surge and resulting crest in the HNC in
concert with the levees on both sides thereby minimizing storm
induced flooding in Terrebonne Parish. During normal HNC
water levels, the gate will be open allowing canal traffic and
water flow to pass through the opening. At the threat of impend-
ing weather, the swing barge gate will be dewatered to a floating
position, winched into position across the HNC, and ballasted
into a close position against two (2) receiving structures. This
project will result in the design of the gate, receiving structures,
floodwalls, pumps, winches, and pull structure necessary for the
operation with the structural integrity needed to withstand the
forces that will occur in a storm event.

Implications
Although this type of structure has been used in smaller water-
ways, it is thought that it could be utilized more in hurricane pro-
tection systems. This could reduce the overall initial cost thereby
allowing more protection to be constructed. The HNC SBG will
be the largest gate of this type constructed in Louisiana.

X Sediment Management Il (Room B)
7)) Moderator: Syed khali, OCPR

Sediment Inventory for Federal Navigation
Channel Maintenance in Louisiana: A Resource
Tool for Coastal Planners

Jeff Corbino

US Army Corps of Engineers, New Orleans District

The U.S. Army Engineer District, New Orleans (MVN), main-
tains over 2,800 miles of waterways in Louisiana, and imple-
ments the largest maintenance dredging program in the nation.
An average of 67 million cubic yards (mcy) of dredged material
are removed annually from 11 major navigation channels extend-
ing across the coast from Texas to Mississippi, and as far north
as Simmesport. Funding allocated to maintenance allows for

the average annual beneficial use of about 16.5 mey of dredged
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restoration, and construction of “bird islands”. To date, over 39
square miles of these coastal habitats have been created during
routine channel maintenance. Additional beneficial use oppor-
tunities are limited by dredged material suitability, availability of
sites for inland and ocean channel reaches, and other operational
constraints. A dredged material inventory for MVN has been
compiled from dredging records over the last decade that includes
dredging quantities and frequencies, general sediment quality,
and current placement practices for each channel reach. This
inventory will help coastal restoration planners locate potential
sediment resources near project sites, develop engineering solu-
tions for transporting dredged material to project sites, generate
cost estimates for placement alternatives, and identify obstacles to
transport or placement of material based on current land-use and
infrastructure within the project area.

Implications:
The utilization of sediments removed during annual maintenance
dredging of Federal navigation channels for coastal restoration
has lately become a topic of increased focus. This presentation
seeks to correct misinformation that has been circulated in the
press regarding dredging and disposal practices, and promote
partnerships with coastal restoration groups to increase beneficial
use of this resource. An inventory of sediments proposed for
removal during future maintenance events will provide coastal
planners an opportunity to identify sediment sources for restora-
tion projects or find new applications for dredged material that
will help achieve restoration goals.

Simulation and Analysis of Sediment Transport
in Calcasieu Ship Channel and Surrounding
Wetlands

Ning Zhang, Saikiran Yadagiri
Department of Engineering, McNeese State University, Lake Charles, LA
70609, USA

Calcasieu Lake is one of the major watersheds in the Chenier
Plain. The Calcasieu Ship Channel passes through the Calcasieu
Lake and connects the port of Lake Charles to the Gulf of Mexi-
co. The ship channel is getting deeper and wider and thus altered
the circulation of the lake water significantly, thus causes some
problems. One of the problems is the excessive sedimentation
found in the ship channel. Millions of dollars have to be spent
each year to remove the unwanted sediments. It is very important
to identify the source in order to prevent and reduce the sedi-
ments in the future. The numerical simulations were conducted
to study the sediment transport in the entire system, including the
watersheds and wetlands. The area of the interests includes the
entire Calcasieu Lake, the Calcasieu Ship Channel, the Calcasieu
River, and parts of the Intra-Coastal Canal connected to the ship
channel. Particle tracking technologies will be applied in addi-
tion to the hydrodynamic simulations results to show the path

of sediment particles. Mineralogical analysis of some collected
samples was also conducted to assist the simulations by provid-
ing required data, as well as serving as validations. The study
provides a better understanding of the entire dynamic system,
therefore, make it possible to predict the sources of the sediments
in the ship channel.

www.stateofthecoast.org

CDM is a proud sponsor of the
State of the Coast Conference
to Restore Coastal Louisiana

A National Sediment and Water-Quality
Monitoring Network

Jim Stafanov
US Geological Survey

A National Sediment and Water-Quality Monitoring Network,
composed of some 400 to 450 sites is proposed for implementa-
tion at an annual estimated cost of $75-$90 million. This level

of funding will generate a nationally consistent data set that will
help address the environmental, engineering, and socioeconomic
impacts associated with sediments, nutrients, and sediment-asso-
ciated chemical constituents. While the cost of this program is not
minor, it can be shown to amount to <1% of the current annual
estimated costs for dealing with ongoing sediment and water-
quality issues. The proposed monitoring program will not only
establish a long-term historic record, but will improve the science
surrounding sediment and water-quality monitoring, as well man-
agement capabilities for maintaining sustainable national water
resources. This monitoring program will build on, fill in the gaps,
and provide a nationally consistent framework for existing and
future programs, and permit the tracking of sediments, nutrients,
sediment-associated chemicals, and water quality from headwater
streams Hydrologic Benchmark Network, through medium-

sized river basins National Water Quality Assessment Program,
through major river basins National Stream Quality Accounting
Network, and ultimately to coastal outlets.
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This presentation describes the need for a national network, but
focuses on the thrusts and requirements for initiation of a Mis-
sissippi River Basin (MRB) Pilot Program. The MRB Program
includes some 68 monitoring sites, at a cost of $18 million in the
first year, and about $14 million per annum in subsequent years
and is proposed until it is subsumed by initiation of the National
Network.

X Ecosystem Modeling (Room C)
7) Moderator: Greg Stone, LSU

Hydrodynamic and Water Quality Modeling for
the Convey Atchafalaya River Water to Northern
Terrebonne Marshes Study

Mark A. Hammons' and Donald L. Duncan?
T'FTN Associates, Ltd. 2U.S. Army Corps of Engineers — St. Louis District

The Convey Atchafalaya River Water to Northern Terrebonne
Marshes study is a Louisiana Coastal Area (LCA) project to
investigate the potential of increasing existing Atchafalaya River
fresh water influence to reduce the rate of loss in degrading
central (Lake Boudreaux) and eastern (Grand Bayou) Northern
Terrebonne marshes via the Gulf Intracoastal Waterway (GIWW).
Potential project features include diverting additional Atchafalaya
River water into the GIWW, improving conveyance by repair-

ing banks and enlarging constrictions in the GIWW, improving
water distribution within the marsh, and implementing outfall
management measures. The project area extends from the Lower
Atchafalaya River on the west to the Barataria Basin on the east.

COASTAL WETLANDS PLANNING, PROTECTION AND RESTORATION ACT
PROUD SUPPORTERS OF

/§”‘\\ STATE OF THE COAST

JOIN CWPPRA
IN CELEBRATING OUR
20TH ANNIVERSARY

The Coastal Wetlands Planning, Protection and
Restoration Act (CWPPRA) is proud to celebrate 20 years
of restoring and protecting Louisiana’s coast.

The Coastal Wetlands Planning, Protection and Restoration Act
(Public Law 101-646, Title Ill-CWPPRA) was approved by Congress
and signed into law by President George Bush in 1990 and is
authorized until 2019. Since its inception, 148 projects
have been approved, benefiting over 109,766 acres.

For more information contact:

Susan Testroet-Bergeron (337) 266-8623 or bergerons@usgs.gov
or visit us at: www.LaCoast.gov
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A two-dimensional finite element hydrodynamic and water qual-
ity model of the project area was developed and calibrated to
provide a basis for evaluating the proposed project alternatives.
The model was developed using RMA2 (hydrodynamic modeling)
and RMA11 (water quality modeling) software from Resource
Modelling Associates of Sydney, Australia. The model incorpo-
rated finite element representations of portions of the project area
originally developed for previous coastal restoration and hurri-
cane protection projects. These finite element meshes were edited
and expanded for this modeling project. Despite the large size
and complexity of the model, the simulations were executed on
high-end personal computers running 64-bit operating systems,
with very manageable runtimes. This presentation will describe
the development and calibration of the model.

Implications
Coastal restoration and hurricane protection projects often
require modeling of large areas with sufficient resolution to
evaluate the impact of proposed project features. In the past,
such modeling has required access to computer resources avail-
able only to those supported by major research funding, thereby
limiting the accessibility to and increasing the cost of modeling.
Thanks to advances in computer technology and matrix solution
techniques, even large and complex finite element models can
have reasonable runtimes on inexpensive personal computers.
Future coastal restoration projects could benefit from the type of
modeling developed for this project, which demonstrates the fea-
sibility, affordability, and accessibility of two-dimensional hydrody-
namic and water quality modeling for coastal restoration projects.

A Method for Estimating the Benefits of
Freshwater Introduction Into Coastal Wetland
Ecosystems in Louisiana: Nutrient and
Sediment Analyses

R.G. Boustany
Natural Resources Conservation Service. Lafayette, LA

A desktop numeric model (NSED) was developed to estimate

the potential benefits of nutrients and sediments introduced into
coastal marshes in Louisiana from freshwater diversions and

to improve the predictability of coastal restoration alternatives.
Nutrient benefits are based on the cumulative volume of water
introduced by an average annual flow rate (cubic feet per second,
cfs), the average total nitrogen and phosphorus concentration of
the source water (mg 1), the nutrient requirements of the plants
based upon the annual plant production rate per unit area (g m>
y1), and proportion of nutrients retained in the system. Sedi-
ment benefits are based upon the cumulative volume of water
introduced by the average annual flow, total suspended solid
concentration (mg I''), bulk density of the receiving marsh area
(g cm?), average depth of the receiver area (ft), and the retention
of material introduced into the system. The sum of nutrient and
sediment benefits represents a gross change that is then applied
to adjust the annual land change rate. Model validation was
performed on the three longest operating diversions in Louisiana—
Caernarvon, Naomi Siphon, and West Pointe a la Hache Siphon.
For the period of observation, the model output differed from
observed land changes by -1.8%, 1.8, and 4.9% for each of the
diversions, respectively. Model applications indicate that volume,
concentration and retention of materials tend to be the most im-
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portant controlling factors in determining the efficiency of marsh

building. The model has proven to be a very useful tool for rapid
assessment of benefits ranging from large scale diversions to small
flow restoration projects.

Using Coastwide Reference Monitoring System
(CRMS) Data to Refine Existing Habitat
Switching Algorithms

Gregg A. Snedden’, Gregory D. Steyer!, and Jenneke Visser?

1U.S. Geological Survey, National Wetlands Research Center

2 Department of Renewable Resources, University of Louisiana at
Lafayette

Climate change and ecosystem restoration measures can result

in altered hydroperiods and salinity regimes in coastal regions.
Using models to predict shifts in floral community composition

in response to these changes is an increasingly important task for
coastal resource managers. Accurate determination of communi-
ty response along environmental gradients is critical to enhancing
performance of these models. To date, many predictive models
are based on relatively little field data. Louisiana’s Coastwide
Reference Monitoring System (CRMS) provides data related

to vegetation community composition, soil characteristics, and
hydrology at over 300 coastal marsh locations in Louisiana, and
CRMS provides an opportunity to empirically refine algorithms
that feed community models. Two-Way Indicator Species Analy-
sis (TWINSPAN) was used to determine commonly occurring
vegetation assemblages at 173 CRMS sites. Canonical correspon-
dence analysis (CCA) identified salinity and tidal amplitude as the
hydrologic variables that most strongly correlated with communi-
ty composition. Polytomous logistic regressions were used to pa-
rameterize community response curves and estimate the realized
environmental niche of each community type. These findings can
be readily integrated into existing vegetation community change
models to increase reliability of future projections.

Implications
Most restoration efforts in coastal Louisiana alter the hydrology
in the vicinity of the project area (e.g., altered salinity, changes in
flooding duration, altered tidal exchange). Effective evaluation
of restoration alternatives is important to maximize ecological
benefits from a finite pool of restoration resources. Predicting
changes in ecosystem structure that result from hydrologic pertur-
bations is an important part of this evaluation, and the reliability
of these predictions is limited by the accuracy of algorithms that
drive ecosystem response models. Data collected under CRMS
are currently providing robust datasets to 1) determine which
aspects of hydrology are most important in governing vegetation
communities and 2) provide statistically robust coefficients for
algorithms used in ecosystem models.
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LUNCH WITH KEYNOTE SPEAKER
Thursday, June 10

12:00 p.m. - 1:50 p.m.
Nancy Sutley
Council on Environmental Quality

Cafe' and Beignets Plenary Session
1:50 p.m. -3:00 p.m.

Thursday, June 10

Five Years After the Storms —
Are we on the right path?

The Louisiana coastal crisis was brought to the national forefront
after the storms of 2005. In response, changes were made in the
way government is organized to deal with Louisiana’s coastal cri-
sis and substantial additional public funds were allocated.

Five years later, we must ask whether the changes, on top of all
the efforts of the previous two decades, have resulted in a more
sustainable coast and if not, are we at least on the right course.
Discussion by the panel and audience will be focused on several
aspects of this issue:

Q  Are our efforts on planning and implementing restoration
and protection projects translating into discernible gains
from a landscape perspective?

Q Is more money the only thing we need to make a measurable
difference on the ground in terms of coastal sustainability?

QO  What kind of changes need to be made in government,
business and social systems to achieve a sustainable
Louisiana coast?

“You can get so confused that you’ll start in

to race down long wiggled roads at a break-necking pace
and grind on for miles across weirdish wild space,
headed, I fear, toward a most useless place.”

— Dr. Seuss, Oh! The Places You’ll Go!

Panel Moderator

Denise Reed
University of New Orleans

Panel Members

Gerald Galloway
University of Maryland, A. James Clark School of Engineering

Margaret Davidson

National Oceanic and Atmospheric Administration

Brigadier General Michael Walsh

Mississippi Valley Division, US Army Corps of Engineers (Invited)
Garret Graves

Governor's Office of Coastal Activities

Jim Tripp

Environmental Defense Fund
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Special Oil Spill Session

Thursday, June 10 3:50 p.m. - 5:20 p.m,

The Louisiana coast is now faced with uncertain changes and

impacts from the BP Oil Spill. Despite the current uncertainties
surrounding the extent, duration and impact of the BP Oil Spill,
we do know that those working to protect and restore the coast
and its communities will be facing new challenges in the future.

As we wait to understand the extent of this event, there are
numerous questions being asked. What are the real impacts of
the BP Oil Spill? What remediation/restoration will be required?
Will current restoration and protection efforts need to be modi-
fied?> What occurs if a tropical storm or hurricane hits the re-
gion? Ultimately, everyone wants to know what the BP Oil Spill
means to the sustainability and resilience of Louisiana’s coast and
communities.

In order to answer these questions, we need to have a clear under-
standing of what we know. In this session, we will gather experts
to have a science-based, informative and interactive discussion be-
tween the panel members and the audience about the BP Oil Spill
and its potential impacts on the Louisiana coast.

Panel Moderator

Donald Davis

Director Emeritus of Oral History and former Administrator of
the Louisiana Applied and Educational Oil Spill Research and
Development Program, Louisiana State University

Panel Members

David Kennedy

Director of NOAA’s Office of Ocean and Coastal Resource
Management

Irving Mendelssohn

Professor, Department of Oceanography and Coastal Sciences,
Louisiana State University

Rex Caffey

Director, LSU Center for Natural Resource Economics & Policy
Edward Overton

Professor Emeritus, School of the Coast and Environment,
Louisiana State University

Felicia Coleman

Director, Florida State University’s Coastal and Marine Lab
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State of the Coast Exhibitor's
Contact Information & Booth Locations

Restore America's Estuaries
Contact: Steve Emmett-Mattox

2020 N. 14th Street, Ste. 210
Arlington, VA 22201

Phone: 720-300-3139 / 703-524-0248
Email: sem@estuaries.org

Arcadis

Contact: David Escude’

10352 Plaza Americana Drive
Baton Rouge, LA 70816

Phone: 225-292-1004

Email: david.escude@acradis-us.com

USGS -National Wetlands Research Center
Contact: Jeniefer Pryor

700 Cajundome Blvd.

Lafayette, LA 70506

Phone: 337-266-8501

Email: pryorj@usgs.gov

CWPPRA -The Coastal Wetlands Planning, Protection

and Restoration Act Outreach Committee
Contact: Scott Wilson

USGS-NWRC, 700 Cajundome Blvd.
Lafayette, LA 70506

Phone: 337-266-8623

Email: scott_wilson@usgs.gov

BTNEP -Barataria-Terrebonne National Estuary Program
Contact: Sandra Helmuth

P.O. Box 2663

Thibodaux, LA 70310

Phone: 985-447-0868

Email: Sandra@binep.org

T. Baker Smith

Contact: Paula Schouest

P.O. Box 2266

Houma, LA 70361

Phone: 985-857-3016

Email: paula.schouest@tbsmith.com

Moffatt & Nichol

Contact: Jonathan Hird

7904 Wrenwood Blvd., Ste. A
Baton Rouge, LA 70809
Phone: 225-927-7793

Email: jhird@moffatinichol.com

Shaw Environmental & Infrastructure
Contact: Oneil Malbrough

4171 Essen Lane

Baton Rouge, LA 70809

Phone: 225-987-7544

Email: oneil. malbrough@shawgrp.com

www.stateofthecoast.org

9. NOAA
Contact: Cheryl Brodnax
LSU Sea Grant Building, Room 124 C
Baton Rouge, LA 70803
Phone: 225-578-7923
Email: Cheryl.brodnax@noaa.gov

10. CRCL
Contact: Steven Peyronnin
6160 Perkins Rd, Ste. 225
Baton Rouge, LA 70808
Phone: 235-767-4181
Email: coalition@crcl.org

CPRA - Coastal Protection and Restoration Authority
Contact: Chris Macaluso

450 Laurel St., Ste. 1501

Baton Rouge, LA 70801

Phone: 225-342-3972

Email: chris.macaluso@la.gov

12. NRCS

Contact: Britt Paul

3737 Government St.
Alexandria, LA 71302
Phone: 318-473-7756

Email: britt.paul@la.usda.gov

EPA -Region 6

Contact: Barbara Keeler

1445 Ross Ave., Ste. 1200
Dallas, TX 75202

Phone: 214-665-6698

Email: keeler.barbara@epa.gov

14, CH2M Hill
Contact: Alice Abney
3900 N. Causeway Blvd., Ste. 1250
Metairie, LA 70002
Phone: 504-832-9502
Email: aabney@ch2m.com

Brown & Caldwell

Contact: Lucila Silva Cobb
451 Florida St., Ste. 720
Baton Rouge, LA 70801
Phone: 225-788-5045
Email: lcobb@brwncald.com

1

13

15

16. Fenstermaker & Associates

Contact: Gerald Duszynski

327 North Blvd., Ste. 210

Baton Rouge, LA 70801

Phone: 225-344-6701

Email: geraldd@fenstermaker.com
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17. HNTB
Contact: Gen. Jobn Basilica
9100 Bluebonnet Centre Boulevard, Ste. 301
Baton Rouge, LA 70809
Phone: 225-368-2800
Email: jbasilica@bntb.com

18. Coast Builders Coalition
Contact: Scott Kirkpatrick
251 Florida St., Ste. 210
Baton Rouge, LA 70801
Phone: 225-754-4874
Email: skirkpatrick@cypressgroupdc.com

Dynamic Solutions
Contact: Christopher Wallen
6421 Deane Hill Drive
Knoxville, TN 37919
Phone: 865-212-3331
Email: cmwallen@dsllc.com

Shallow Draft Workboats
Contact: Jim Difatta

1035 Hwy 39

Braithwaite, LA 70040

Phone: 504-682-2100

Email: jdifatta@shallowdraft.com

Conoco Phillips

Contact: Betsy Brien

P.O. Box 176

Belle Chasse, LA 70037

Phone: 504-415-8181

Email: betsy.a.brien@conocophillips.com

22. Floating Island Environmental Solutions
Contact: Jason Martin
3185 Balis Dr., Ste. 113
Baton Rouge, LA 70808
Phone: 225-923-2194
Email: Jason@floatingislandES.com

23, CDM
Contact: Amer Tufail
1515 Poydras St., Ste. 1350
New Orleans, LA 70112
Phone:504-799-1100
Email: tufaila@cdm.com

24, Louisiana Department of Natural Resources/Office of

Coastal Management
Contact: Steve Chustz

P.O. Box 44487

Baton Rouge, LA 70804
Phone: 225-342-7944
Email: stevec@dnr.state.la.us
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25. Big Vision Media/ Matthew White Photography

Contact: Margaret Saizan
7365 Bocage Blvd.

Baton Rouge, LA 70809
Phone: 225-229-7399
Email: msaizan@gmail.com

LSU AgCenter

Contact: Andy Nyman

Louisiana State University, RNR Bldg.,

Renewable Natural Resources

Baton Rouge, LA 70803

Phone: 225-578-4131

Email: jnyman@Isu.edu or jnyman@agcenter.lsu.edu

Restore or Retreat

Contact: Simone Theriot Maloz
P.O. Box 2048/NSU

Thibodaux, LA 70310

Phone: 985-448-4485

Email: simone.maloz@nicholls.edu

Lonnie Harper, Inc.

Contact: David Minton

2746 Huwy 384

Bell City, LA 70630

Phone: 337-905-1079

Email: david@harper-group.com

29. Athena Technologies

Contact: Neil Wicker

P.O. Box 68

McClellanville, SC 29458

Phone: 803-553-1425

Email: neil_wicker@athenatechnologies.com

CSA International, Inc.
Contact: Gordon Stevens
8502 SW Kansas Ave.

Stuart, FL 34997

Phone: 772-219-3040

Email: gstevens@conshelf.com

PBS&J

Contact: Nedra Davis

One Galleria Boulevard, Ste. 1516
Metairie, LA 70001

Phone: 504-841-2226
Email:nsdavis@pbsj.com

GeoEngineers, Inc.

Contact: Charlie Eustis

11955 Lakeland Park Blvd., Ste. 100
Baton Rouge, LA 70809

Phone: 225-293-2460

Email: ceustis@geoengineers.com
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33. NWF
Contact: Karla Raettig
901 E. St. NW, Ste. 400
Washington, DC 20004
Phone: 202-797-6869
Email: raettigk@nuwf.org

34. HDR
Contact: Beth Kingsbury
555 N. Carancahua, Ste. 1650
Corpus Christi, TX 78478
Phone: 361-696-3394
Email: beth.kingsbury@hdrinc.com

USACE -Mississippi Valley Division
Contact: Melissa Bufkin

1400 Walnut St.

Vicksburg, MS 39180

Phone: 601-634-5982

Email: Melissa.a.bufkin@usace.army.mil

36. USACE , ERDC - Flood Risk Management in the

Corps of Engineers

Contact: Bill Curtis

3909 Halls Ferry Rd.

Vicksburg, MS 39180

Phone: 601-634-3040

Email: William.R.Curtis@usace.army.mil

37. USACE, ERDC - Coastal and Riverine Modeling in the

Lower Mississippi River and Gulf of Mexico

Contact: Bill Curtis/ Steve Ashby

3909 Halls Ferry Rd.

Vicksburg, MS 39180

Phone: 601-634-3040

Email: William.R.Curtis@Qusace.army.mil / Steven.L.Ashby@
usace.army.mil

38. USACE, ERDC - Estuarine Restoration in the

Corps of Engineers

Contact: Steve Ashby

3909 Halls Ferry Rd.

Vicksburg, MS 39180

Phone: 601-634-2387
Email:Steven.L.Ashby@usace.army.mil

35
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39. Burk Kleinpeter
Contact: Warren Myers
8641 United Plaza Blvd, Ste. 301
Baton Rouge, LA 70809
Phone: 225-925-0930
Email: wmyers@bkiusa.com

40.URS
Contact: Mike Patorno
3500 N. Causeway Blvd., Ste. 900
Metairie, LA 70002
Phone: 504-837-6326

Email: mike_patorno@urscorp.com

41.Louisiana Sea Grant
Contact: Jim Wilkins
Rm. 227 B, Sea Grant Bldg.
Louisiana State University
Baton Rouge, LA 70803
Phone: 225-578-5936
Email: sglegal@lsu.edu

42. GEC, Inc.
Contact: Eddy Carter
9357 Interline Ave.
Baton Rouge, LA 70809
Phone: 225-612-3000
Email: ecarter@gecinc.com
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Thanks to our State of the Coast Committee Members

Steering Committee

Denise Reed, University of New Orleans
Chuck Wilson, Louisiana State University
Barb Kleiss, U.S. Army Corps of Engineers/ LCA S&T

Rick Raynie, Louisiana Office of Coastal
Protection and Restoration/ LACES

Scott Wilson, U.S. Geological Survey

John Lopez, Lake Pontchartrain Basin Foundation

Steven Peyronnin, Coalition To Restore Coastal Louisiana
Andy Nyman, Louisiana State University

Jeffrey Duplantis, ASCE Baton Rouge Chapter President

Program Committee
Jim Pahl, Louisiana Office of Coastal
Protection and Restoration

Andy Nyman, Louisiana State University

Ehab Meselhe, University of Louisiana at Lafayette
Rex Caffey, Louisiana State University

John Ettinger, Environmental Protection Agency
Doug Daigle, CREST

Rudy Simoneaux, Office of Coastal
Protection and Restoration

Mike Carloss, Louisiana Department of
Wildlife and Fisheries

Troy Constance, U.S. Army Corps of Engineers
Tom Doyle, U.S. Geological Survey
Joan Exnicios, U.S. Army Corps of Engineers

Jonathan Brazzell, National Oceanic and
Atmospheric Administration

Natalie Snider, Coalition to Restore Coastal Louisiana

Café and Beignets Session Sub-Committee

Denise Reed, University of New Orleans

Barbara Keeler, Environmetal Protection Agency

Ed Theriot, Malcolm Pirnie

Cynthia Duet, Governor’s Office on Coastal Activities

Bob Thomas, Loyola University

66 State of the Coast

Q

U U U U

g v U U U U U U U U U U

g v U U U U U U U U U U

Karen Gautreaux, The Nature Conservancy

Michaele Deshotels, Office of Coastal
Protection and Restoration

Greg Steyer, US Geological Service
Robert Twilley, Louisiana State University
Patricia Strayer, Brown and Caldwell

Natalie Snider, Coalition to Restore Coastal Louisiana

Policy Plenary Sub-Committee
Denise Reed, University of New Orleans

Gerry Galloway, University of Maryland

Jennifer Grand, Ducks Unlimited

Sidney Coffee, America’s Wetland

Mark Davis, Tulane University

David Jenkins, U.S. Army Corps of Engineers

Karen Gautreaux, The Nature Conservancy

Kyle Graham, Louisiana Governor’s Office of Coastal Activites
Steven Peyronnin, Coalition to Restore Coastal Louisiana
Paul Harrison, Environmental Defense Fund

Jim Wilkins, Louisiana State University

Barbara Keeler, Environmental Protection Agency

Sponsorship Committee
Betsy Brien, Conoco Phillips

Jonathan Hird, Moffatt Nichol

Gerry Duszynski, Fenstermaker & Associates
PJ Hahn, Plaquemines Parish

Patricia Strayer, Dynamic Solutions

Linda Mathies, DHV

Lance LaPlace, LaPlace Consulting Services
Scott Kirkpatrick, Coast Builders Coalition
Carolyn Woosley

Stevie Smith, Morganza Action Coalition
Oneil Malbrough, Shaw E&I

Amy Tyrrell, Coalition To Restore Coastal Louisiana
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IMPLEMENTING A SUSTAINABLE COAST FOR LOUISIANA

o Restare
Q
&)
CPRA t 3 US Army Corps
Q

Coastal Protection and \\)
Restoration Authority of Loulsiana Coast?

of Engineers.

June 8-10, 2010 u Baton Rouge River Center u Baton Rouge, Louisiana




