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THE BUSINESS OF REMNYG OYSTER SHHEULQUISIANA

Deborah Visco Abiboand ChristaRussell
Coalition to Restore Coastal Louisiana, New Orleans, LA, USA
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coastline. From its beginning in &2014 through the end of 2017, the program has realized great success: we
collected over 3,100 tons of shell, engaged over 540 volunteers, and installed our first living shorelirajla 0.5

long reef, in 2016. Nevertheless, the OSRP faces its shanal®ges, including time and costs associated with

moving heavy shell, securing steady funding, and a long distance to the curing/volunteer site. Here, we focus on
the shellcollection aspect of the program and present a program model validation, filaaradamarket analyses,
strategic plan, and results from implementation of the improved business model.

Over the past threand-a-half years, the OSRP shifted from being entirely gfantied to a partially grant

funded, part feebased system. During tHeIN2 A NJ YQa FANRG (62 &SFNBRIZ /w/ [ &8
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likelihood of a successful fdmsed model, we next conducted a merlanalysis and used it to develop a plan to
increase return on investment for restaurant partners. We then completed a financial analysis and used it to

advise pricing and to strategize other cadticiency improvements in order to shift the program tawdinancial
seltsustainability. Finally, we formalized a fund development plan to supplement fees as necessary at this stage of
the program.

Thus far, implementation of the new model has allowed the program to continue, although at a smaller
capacity we now collect 37 bins per month from 16 restaurants, whereas at our largest we collected 120 bins
per month from 26 restaurants. Implementation of our new promotional and marketing strategies is underway
and we expect these activities to attract new papents and to increase the overall volume of recycled shell. We
determined that using a closer location for most of the shell storage/curing and volunteer events could
substantially increase efficiency. However, our first attempt to relocate the shelvpteunsuccessful. We have
now identified another suitable location and partner that could meet our needs and are currently pursuing this
opportunity.
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in 2015 where she studied avian ecology in tropical forest fragments. She received her BS in Environmental Biology fGuoiege NiY
Environmental Science and Forestry in 2006.

Contact InformationDeborah Visco Abibo@oalition to Restore Coastal Louisiana, 3801 Canal Street, Suite 400, New Orleans, LA, USA
70119, Phone: 502646837, Emaildeb.abibou@crcl.org
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CALCASIEU SALINIDNCTROL MEASURES: RODYNAMIC MODELING SUPPORT
DESIGN OF SALINITARRIERS

Arpit Agarwal, PEandJosh Carter, PE, D.CE
Mott MacDonald, Austin, TXJSA

The Calcasieu Ship Channel (CSC) Salinity Control Measures Project is a set of proposed measures intended to
prevent saltwater from enterin@alcasieu Basin through the Calcasieu Ship Channel. The project is part of
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contribute to the restoration of a portion of the Chenier Plain regiand&sign salinity control measures in this

unique coastal environment, numerical modeling was undertaken to establish an understanding of the coastal
processes. Modeling was also conducted to evaluate the navigability through the proposed features. This
presentation describes the modeling approach, the numerical modeling and results, and discusses how the model
results informed the design of the project features.

The modeling of coastal processes included simulation of circulation, waves, vessel hydriedyaad hurricane
conditions. Circulation modeling determined statistics on velocity and water levels at the structures using a
combination of river conditions, water levels, and wind speeds. Wave modeling was performed to establish the
wave climate witin the project area for design guidance and to determine structure design elevations based on
the saline water intrusion due to wave overtopping at the structures. To determine the impact of hurricanes on
the structures, storm surge modeling was condudedetermine velocities at the sill openings and theiti€for

each structure as well as the water level difference (head) across the structures. Vessel hydrodynamic modeling
was completed to determine the impact of deep draft passing vessels on theéwstgaalong the CSC.

Design events were established and evaluated for the usual, unusual, and extreme conditions. Usual conditions
are described as a combination of conditions experienced at the project site on a regular (at least once every year)
basis mcluding the spring tide range, river flow rates, angehr storm conditions. Unusual and extreme

conditions are described as a-g6ar and 106/ear storm conditions, respectively. Both present day conditions

and future conditions, which include the reikat sealevel rise, were considered when conducting the modeling to
ensure the design criteria are relevant for the design life of the structures.

The results of the numerical models of all the coastal processes were evaluated to select the governing
environmental forcing conditions for each feature element. The design included the determination of the stable
stone size for various project features, berm and sill geometry, and scour pad design at the sill openings and
structure-land tie-in. The results afhe numerical models were also used to optimize the design for some
features, to reduce impacts caused by the implementation of the structures. For example, creation of some
features may result in increased morphologic response at the connection betweddalcasieu Lake and the
Calcasieu Ship Channel, which, if not protected, could reduce project performance.

PRESENTER BM. Agarwal has over 12 years of experience as a Project Manager and Senior Coastal Engineer in planning and data
collection efforts, alternatives analyses, numerical modeling and design for a variety of coastal work including pors, aradishoreatie
stabilization projects.

Contact InformationArpit Agarwal, PE, Mott MacDonald, 10415 Morado Circle, Bldg 1, Suite 300, Austin, TX 78759, Pi3#29B14,
Email:arpit.agarwal@nottmac.com
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FILLIKE A KNOWLEDGE GABING OYSTER LADDEBXIINDERSTAND THE
IMPORTANCE OF INUND@N DURATION IN STESSFUL LIVING SHORES

Megan La Peyfd Danielle Aguilat, Amy SmitkKyle
1School of Renewable Natural Resources, Louisiana State University Agrli€idtuer, Baton Rouge, LASA
2U.S. Geological Survey, Louisiana Cooperative Fish and Wildlife Researth UB8A
SThe Nature Conservancy, Louisiab®A

Living shorelines are becoming widely recognized as an effective way to slow coastal erosion in Louisiana, which is
rapidly increasing due to the effects of climate change (i.e. rising sea levels, flooding) and subsidence. Specifically,
living shorelines Wich use oyster barrier reefs as a natural infrastructure offer shoreline protection and

stabilization, habitat for nekton and benthic organisms, and increased water quality. Oyster barrier reefs can be
built from various types of materials (e.g. oysteelhconcrete, limestone, etc.) and in vastly different

configurations (e.g. OysterBreak, Reef Ball), but their ultimate success depends on the development of an oyster
population. Analysis of multiple project outcome data provides critical insight inverdrof reef success.

Previous studies have found that oyster barrier reefs can be sustainable and provide significant coastal protection
if built in favorable conditions, which includes appropriate substrates, water quality and energy exposure. Here

we present a metanalysis of living shoreline projects across Louisiana (Terrebonne, Sister Lake, Grand Isle,
Vermilion Cove, Lake Eloi, Lake Fortuna, Lake Athanasio). Overall, success was found to be related to salinity and
energy exposure. Specificalyster populations were more sustainable in malinity waters, and the barrier

reefs within moderate to higher energy exposures shorelines provide the most significant reduction in shoreline
retreat. However, it was also noted that significant zonatecurred on the reefs, which may be related to direct

and indirect effects of inundation times. With changing water levels, and variation in reef elevations,

understanding how inundation time might affect oyster growth, survival and reef sustainabitititical.

While the effects of salinity on oysters and oyster reef restoration have been studied extensively, less is known
about the relationship between inundation duration and oyster growth and survival, and reef sustainability.
Oyster ladders aabe an effective way to monitor the effects of inundation duration on oyster growth and
recruitment, with trays of oyster substrate placed at incrementally increasing heights to capture varying
inundation exposures. Oyster ladders deployed at replicatss svill help to fill this knowledge gap.

Understanding ideal inundation exposures will aid in designing and implementing successful living shorelines, as
well as allow scientists and restoration ecologists to predict how oyster barrier reefs will faee amiitipated

rising sea levels.

PRESENTER Banielle Aguilar is a Research Associate with the LSU School of Renewable Natural Resources under Dr. Megan La Peyre.
Her current research efforts (and past graduate research study) revolves around cosms@ivation and oyster reef restoration efforts on
the Gulf coast.

Contact InformationDanielle Aguilar, LSU School of Renewable Natural Resources, Room 227 Renewable Natural Resources Bldg, Baton
Rouge, LA 70803, Phone: 7443-7877, EmailDAquilar@agcenter.lsu.edu
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FAULT ACTIVITY INEFTHERREBONNE TROUWSEMJTHEASTERN LOANA:
IMPLICATION FOR SUBSNCE HGSPOTS

Akinbobola AkintomideandNancye H. Dawers
Tulane University, New Orleans, LA, USA

The observed displacement along faults in southeastern Louisiana has raised questions about the kinematic
history of faults during the Quaternary. The Terrebonne Trough, a Miocene salt withdrawal basin, is bounded by
the Golden Meadow fault zone on its mieern boundary; north dipping, soalled counteiregional faults,

together with a subsurface salt ridge, define its southern boundary. To date, there are relatively few published
studies on fault architecture and kinematics in the onshore area of soutdealouisiana. The only publically
accessible studies, based on 2d seismic reflection profiles, interpreted faults as mainly strikivgsagur
interpretation of a 3D seismic reflection volume, located in the northwestern Terrebonne Trough, aaswell

industry well log correlations define a more complex and higelymented fault architecture. The northwest

striking Lake Boudreaux fault bounds a marsh on the upthrown block from Lake Boudreaux on the downthrown
block. To the east, eastest striking &ults are located at the Montegut marsh break and north of Isle de Jean
Charles. Portions of the Lake Boudreaux and Isle de Jean Charles faults serve as the northern boundary of the
Madison Bay subsidence hepot. All three major faults extend to the tayf the 3d seismic volume, which is

inferred to image latest Pleistocene stratigraphy. Well log correlation using 11+ shallow markers across these
faults and kinematic techniques such as stratigraphic expansion indices indicate that all three faultstiwveria ac

the middle (?) and late Pleistocene. Based on expansion indices, both the Montegut and Isle de Jean Charles faults
were active simultaneously at various times, but with different slip rates. There are also time intervals when the
Lake Boudreaux fdtuwas slipping at a faster rate compared to the eastst striking faults. Smaller faults near

the margins of the 3d volume appear to relate to nearby salt stocks, Bully Camp and Lake Barre. Our work to date
suggests both salt and fault activity continugtdeast into the latest Pleistocene.

PRESENTER BARinbobola Akintomide is a Ph.D. candidate at Tulane University. He received an M.S. in Geosciences from the University
of Tulsa and Bachelors of Technology in Applied Geology from the Federal inafeFechnology Akure, Nigeria.

Contact Information Akinbobola Akintomide, Tulane University, 101 Blessey Hall, New Orleans, LA, USA 70118, PB6b& 138}
Email:aakintom@tulane.edu
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EARLY DESIGN OffE CALCASIEU SALYNLONTROL MEASURRSBJECT:
CHALLENGES AND OPRAMRTIES

Christopher B. Allen
Coastal Protection and Restoration Authority, Baton RougelJSA

The Lake Calcasieu basin has undergone substantial land loss since 1932. Thelpyg3aicasieu Ship Channel
(CSC) cross section is substantially larger than when the channel was first dredged for navigation over 100 years
ago. This change has affected hydrology by: channeling saltwater inland into a historicaiyifity estuary;

reducing freshwater residence time when the tide ebbs; and, increasing tidal amplitude through the broader
waterway. The purpose of the €S Calcasieu Ship Channel Salinity Control Measures project is to manage
saltwater being introduced into adjacent waberdies and wetlands through the CSC, thereby reducing the rate of
loss of the interior wetlands.

In 2015, CPRA completed a Feasibility study evaluating four conceptual designs for managing saltwater
introduction: a gate/lock system across the Lower C&ieg pass through deep draft gates across the lower CSC,
channelization of the CSC, and perimeter control. The Final Planning and Feasibility Decision Document
recommended channelization as the preferred alternative for managing saltwater introduction.

In July 2016, CPRA began the preliminary design phase for the recommended channelization features. This phase
consisted of two parallel efforts: preliminary design of the features as identified in the Feasibility report, and
additional refinement of thenidividual features based on computational modeling. These efforts were conducted

in parallel to expedite project implementation, and involved a pair of independent teams with coordination

between each.

The refinement effort focused on evaluation of sefdeatures to identify whether all 14 salinity control features

were necessary to achieve the project objectives and the effect of modifying feature components (e.g., sill
widths). This effort identified the essential components of the project (thelst5 salinity control barriers), as

well as maximum sill widths for certain features. In addition, this effort examined the potential effects of the
project on storm surge, positorm drainage, and sedimentation in the ship channel. The design effarséd on
hydraulic, geotechnical, and structural design of the individual features. The result of these efforts is a 15% Basis
of Design document, which will serve as the foundation for future design and permitting efforts.

PRESENTER BMD. Allen is @roject Manager at CPRA. He has been with the agency for 9 years and has led the planning, design, and
construction of a number of restoration and protection projects.

Contact InformationChris Allen, CPRA, 150 Terrace Ave., Baton Rouge LA 70802 2RP5&4-1477, EmailChris.allen@la.gov
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NFWF PROJECTS ANDHPAORWARD: LOUISPAN

Christopher B. Allen
Coastal Protection and Restoration Authority, Baton RougelJSA

In 2013, the US Department of Justieached separate plea agreements with BP and Transocean to resolve the
criminal cases resulting from the Deepwater Horizon explosion and spill. As part of the plea agreements, $2.544
billion was directed to the National Fish and Wildlife Foundation atuaiéiry for use on projects that would

benefit Gulf of Mexico natural resources of a type impacted by the spill. Of the total amount, $1.272 billion was
directed to be used in Louisiana for the restoration of barrier islands and the implementationrodiikreesions.

Using monies from the plea agreements, NFWF established the Gulf Environmental Benefit Fund (GEBF) and is
partnering with the Louisiana Coastal Protection and Restoration Authority to implement critical coastal
restoration projects that advare the master Plan.

Utilizing GEBF funds, CPRA has designed 2 barrier island/headland projects, one of which has been constructed.
Engineering and design is currently underway for 3 laagde river diversions. In addition to these efforts, some
GEBF futing has been utilized for adaptive management efforts aimed at implementing, operating and improving
the performance of these and future barrier island and diversion projects. These along with potential future
projects to be funded through the GEBF wdlfresented.

PRESENTER BMD. Allen is a Project Manager at CPRA. He has been with the agency for 9 years and has led the planning, design, and
construction of a number of restoration and protection projects.

Contact InformationChristopher Allen, Coastal Protection and Restoration Authority, 150 Terrace Avenue, Baton Rouge, LA, USA 70802,
Phone: 22842-1477, Emailchris.allen@la.gov
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THE LOWERMOST MISH#®| RIVER MANAGBEWIEPRORAM (LMRMP): AN
IMPROVED SUBSIDENUDEDERSTANDING FOREET®MWERMOST MISSPFFSRIVER
CORRIDOR

Mead Allisort?, PhD, PG, Ehab MeselBePhD, PE, Brian Vosbtiamd Cathleen Jongs
1Tulane University, New Orleans, LA, USA
2The Water Institute of th&ulf, Baton Rouge, LA, USA
SCoastal Protection and Restoration Authority (CPRA), Baton Rouge, LA, USA
4Jet Propulsion Laboratory, California Institute of Technology, Pasadena, CA, USA

Improving our understanding of subsidence rates and mechanisms alendifisissippi River corridor south of

New Orleans is critical for predicting the efficacy of restoration initiatives such as river diversions and marsh
creations, and for anticipating the effect of relative sea level rise on the dredged channel. AktparState of
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related efforts are planned to begin in 2018. These will involve installation of a network of gnased stations
instrumented with BETs and CORS GPS antennas that will be utilized to measspesifie subsidence at

several depth intervals, and will build onto a USAPIRA subsidence superstation already installed and operating
since 2016 near Myrtle Grove in the proposed Migratiria Sediment Diversion receiving area. These ground

based stations will also serve as reference points for an INSAR satellite effort to measure elevation changes
GKNRdAK GAYS Ff2y3a GKS NAOSN AzaeN® R2NI dzaAy3I REFEGE  FN

PRESETER BlMead Allison is a Professor in the Department of R&eastal Science and Engineering at Tulane University and is the
Director of Physical Processes and Sediment Systems at the Water Institute of the Gulf. He has 30 years of experiegseditudyt
dynamics in riverine, coastal and deltaic systems.

Contact InformationMead Allison, Department of Riv@oastal Science and Engineering, Blessey Hall, Tulane University, New Orleans, LA
70118 , USA, Phone: 5862-3270, Emailmeadallison@tulane.edu
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RESUSPENSION CHARARISTICS AND CRITIGHEAR STRESS GE BRAINED
SEDIMENTS USED INUL®IANA COSTAL REBADION PROJECTS

Laith Q. AlshamailehandMalay G. Hajra, Ph.D., P.E
University of New Orleans, LA, USA

Louisiana Coastline is a disappearing at an alarming rate from 1932 to 2010 Louisiana has lost more than 18,000
square miles of land (CPRA 2017). Louisiana coastline is an indispensable asset not only to the apgrdximatel
million citizens of the coast but also to entire United Sates. The coastline harbors major ports that supply two
thirds of the nations energy needs. Moreover, the state has three onslquefied natural gas terminals; this is

the most of any state ithe nation (BWAB 2016). The wetlands loss creates major negative implications for

human safety and economic health of coastline and the nation. The Costal Restoration and Protection Authority
(CPRA) have a comprehensive master plan to restore and pfot2atizA & A I Yy I Q& RA ahelMad&r NA y 3
plan spending budget is heavily weighted on marsh creation projects, which are created usiguiieel

sediment dredged from nearby rivers and channels to replenish the wetlands. This research aims ® provid
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principal method in this reseah was developed by (Tasi and Lick, 1986).

PRESENTER Bl@ith is a Ph.D. Candidate and graduate researcher at the University of New Orleans in the Civil and Environmental
Engineering Department. He has more than 5 years of experience researchegivensediment of Louisiana wetlands. His experience
includes settling, resuspension, shear stresses, and hydrodynamics of Costal riverine deposits and their respectiveleysisratso
worked on the design of offshore Hydraulic Structures for cquigboses.

Contact Informatiori_aith Alshamaileh, 2000 lakeshore drive UNO, New Orleans, LA, 70148, Photg58658,
Email:lalshama@uno.edu
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BATHYMETRIC AND GHYBICAL DATA COLLEATWITHIN THE BARXRIABASIN,
LAKE PONTCHARTRAIAKE BORGNE AND CBENEUR SOUND.

Michael Lowiet Syed Khafil Ed Haywoot] Rick RaynfeJeff Andrew$, and Beau Suthartl
IAPTIM, Boca Raton, FL, USA
2Coastal Protection and Restoration Authority, Baton Rouge, LA, USA
SAPTIM St. Petersburg, FL, USA

In 2015 the Coastal Protection and Restoration Authority (CPRA) contracted APTIM to collect bathymetric and
geophysical data within the Barataria Basin and a few select coastal lakes in southern Louisiana as part of the
BaratariaPilot Study of SWAMP. Shbttom profiler, magnetometer and bathymetric data were collected within
Barataria Bay, Little Lake, Lake Salvador, Lac des Allemands, Lake Cataouatche, The Pen, Bayou Perot, Bayou
Rigolettes and other major hydrologic pathways.addition to this data, sidescan sonar data were also collected

in Little Lake and Barataria Bay.

During this second phase of SWAMP, bathymetric and geophysical data (bathymetry, sidescan sonar, seismic and
magnetometer) were collected within LakerBoe by APTIM. Within Lake Pontchartrain, Chef Menteur Pass, the
Rigolettes, bathymetric data were collected by Oceaneering, Inc. T. Baker Smith completed collection of
bathymetric data within the Mississippi River Gulf Outlet (MRGO) and is continuiofjeot bathymetric data

within the eastern portion of Chandeleur Sound. T. Baker Smith is also collecting sidescan sonar and bathymetric
data within the western section of Chandeleur Sound. T. Baker Smith is expected to complete data collection in
Januay 2018.

Linear poling was completed by APTIM during the geophysical data collection within the Tier 2 Oyster Seed
Grounds in Lake Borgne. Poling is ongoing by T. Baker Smith within the Tier 2 Oyster Seed Grounds of the westert
section of Chandeleuound. Poling is being conducted concurrently with the geophysical data collection by T.

Baker Smith. Oyster dredge sampling will be conducted by APTIM to provide a basic habitat characterization and
identify the presence/absence of oyster reefs. Oyst@mpling was conducted following sidescan sonar data

collection in February and March of 2018. The goal of this investigation is to locate oysters and potential oyster
habitat and compile a bathymetric map of these areas

PRESENTER BMD. Andrews ishte Director of Marine Geoscience and MetOcean for APTIM, with more than 35 years of experience
conducting hydrographic, geophysical and geotechnical investigations. He is a licensed Professional Surveyor and Mappdr (PSM)
American Congress on Surveyargl Mapping (ACSM) Certified Hydrographer (CH).

Contact InformationMichael Lowiec, APTIM, 2481 NW Boca Raton Blvd, Boca Raton, FL, USA 33431, PR61h&818&]
Email:Michael.Lowiec@aptim.com
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RECENGEOPHYSICAL SURMEYSYDROLOGIC BASIEKAST ADNIWEST OF THE
MISSISSIPPI RIVER

Jeffrey L. AndrewsMichael Lowiec, Beau C. Suthard and Beth M. Feviastera
APTIM, Boca Raton, FL, USA

In 2005, the Louisiana Coastal Area (LCA) Ecosystem Rest&tatigrScience and Technology Program proposed
expanding CRMS to the Syst&ifide Assessment and Monitoring (SWAMP) program. The purpose of SWAMP is
to ensure that a comprehensive network of coastal data collection activities is in place to support the
devebpment and implementation of the coastal protection and restoration program. Its goals include: an
improved understanding of the effects of drivers on the system, early warning indication of changes in the system
state, support for monitoring the effectd @atural or anthropogenic disasters, reduced uncertainties regarding
changing conditions, evaluating coastal protection and restoration program performance, data for numerical
model validation and calibration, and support for planning, engineering andmasd operations.

To fulfill some of these goals, in 2015 APTIM was contracted to collect hydrographic and geophysical data within
Barataria Basin and within a few selected coastal lakes in southern Louisiana as part of the Barataria Pilot Study of
SWAMP.A full suite of hydrographic and geophysical instrumentation were deployed including subbottom sonar,
magnetometer, and single beam sounder. Data were collected within Barataria Bay, Little Lake, Lake Salvador, Lac
des Allemands, Lake Cataouache, The Bayou Perot and Rigolettes, and other major hydrologic pathways. In
addition to subbottom sonar, magnetometer, and single beam sounder, sidescan sonar data was collected in Little
Lake and Barataria Bay. Over 1,600 line miles of data and 23 grab saramesollected during this Pilot Study.

In 2017, APTIM, Oceaneering and T.Baker Smith collected additional geophysical data (bathymetry, sidescan
sonar, seismic and magnetometer) within Lake Pontchartrain, Chandeleur Sound and Lake Borgne. APTIM
colleced 699 nautical miles (nm) of geophysical data (bathymetry, sidescan sonar, seismic and magnetometer)
within Lake Borgne. Poling of the water bottom was conducted in conjunction with the sidescan sonar survey.
Oyster dredge tows will be conducted to groandh the poling and sidescan sonar data. During this second

phase of SWAMP, T. Baker Smith collected 1280 nm of bathymetric and sidescan sonar data within the Mississippi
River Gulf Outlet and Chandeleur Sound. T. Baker Smith also conducted polingrafehbottom within Tier 2

Oyster seed grounds in the western section of Chandeleur Sound. Oceaneering collected 740 nm of bathymetric
data within Lake Pontchartrain, Chef Menteur Pass and the Rigolettes. APTIM oversaw the data collection efforts
and usedhe data that was collected to evaluate the subsurface geological setting and to locate oysters and
potential oyster habitat.

PRESENTER BM. Andrews is the Director of Marine Geoscience and MetOcean for APTIM, with more than 35 years of experience
conducting hydrographic, geophysical and geotechnical investigations. He is a licensed Professional Surveyor and Mapper (PSM)
American Congress on Surveying and Mapping (ACSM) Certified Hydrographer (CH).

Contact InformationJeffrey L. Andrews, APTIRH81 NW Boca Raton Blvd, Boca Raton, FL, USA 33431, PheB@1-36149,
Email:Jeffrey.Andrews@aptim.com
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THE LONGERM OUTLAQOOF THE MISSISSIRPCHAFALAYA BIFURCAN

T. Mitchell Andru, Samuel. Bentleyand Douglas A. Edmorids
1Royal Engineers and Consultants, Lafayette, LA, USA
2| ouisiana State University, Baton Rouge, LA, USA
3Indiana University, Bloomington, IN, USA

In a benchmark study conducted by the U.S. Army Corps of Eng{h&A€E) Waterways Experiment Station in
1952, Harold N. Fisk, Ph.D. chronicled the geologic history of the Mississippi River and evolution of former
diversions from initial formation to final capture. Throughout this progressive development, equilibeiwedn
flow, gradient, and sediment load is maintained through river bed and &estsonal adjustments to account for
changing hydrodynamics. Using this knowledge of developmental patterns of past Mississippi River (MR)
diversions and bank line survefyesm 1914 to 1951, the future of the diversion at the Mississifsimhafalaya
junction was predicted to reach full capture by 1980. These scientific realizations led to the authorization and
construction of the Old River Control Structure (ORCS) Comiptles point of diversion in 1963 to artificially
terminate the total capture of MR. Although this structure has limited flow from the Mississippi to the
Atchafalaya to 30% of the total, the deltaic process has continued to advance in the AtchafalayanBasinhto
the Wax Lake and Atchafalaya Deltas.

More recently, Edmonds (2012) conducted a hydraulic and sediment transport modelling study on the Mississippi
Atchafalaya bifurcation using the Delft3D software suite developed by Deltares. The resulistdocaomplex
hydrodynamic interactions from the MR/AR bifurcation to the Gulf of Mexico and estimate a total capture

timescale of ~300 years without the ORCS present. To further compare this predictive effort with that of Fisk, in
this current researchve build on the Delft3D model to conceptually resurrect the hydrographic and geomorphic
evolution of the MR/AR bifurcation suspended by the ORCS. We then used the results to revisit the cogency of
Chra1Qa OFLWidNE KelLR(iKS&midsgayaly. G AYS&aOFt ST 620K GSYLR

The comparison puts the predictions made in this study and those by Fisk and Edmonds within 17 years of each
other to reach the final stage of flow capture (>50%) where the AR would become the predominant lower arm of
the MR. This is goathreement between the Fisk and Edmonds predictive efforts performed over 60 years apart,
one using rudimentary hydraulic trends and a geologic timeline assembled using thousands of boring logs, and the
other through stateof-the-art computer modeling usinthe most recent data and observations. Taken one step
further in this study by using an unsteasdiate hydrograph, we used the Delft3D model to produce alivwaar

flow evolution of the AR that virtually completes the capture lifecycle first describéddty The results depict

how the AR would grow into the newest lower river course without the ORCS in place by consuming up to 85% of
the flow overa 15& S NJ LISNA 2 R® LY IFTRRAGAZ2Y (2 NBAGSNIGAYy3 (K
thiswork intends to explore how the structure could be used for ecosystem restoration purposes by enhancing

the deltabuilding processes already at work.

PRESENTER BM. Andrus is a principal engineer with more than 20 years of civil and coastal enginerperience. He is welersed in
scientific research, field investigations, project design and management, and feasibility studies for complex coastl idmjsctiso
currently pursing a doctorate at LSU in Geology and Geophysics.

Contactinformation: Mitch Andrus, P.E., Royal Engineers and Consultants, 1231 Camellia Blvd, Lafayette, LA, USA 70508,
Phone: 337456-5351, Emailmandrus@royalengineering.net
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PREPARE TO PREVEREDUCINGLOOD LOSSES WIHE NATIONAL FLOOD
INSURANCE PROGRAMMANE COMMUNITY RNG SYSTEM

Jennifer Argote
Louisiana State University, Baton Rouge, LA, USA

Coastal Louisiana is incredibly vulnerable to flooding. In the aftermath of flood events, parishdsekaveft

with millions of dollars in property damage, as well as lost economic opportunities. One way to reduce these
physical and financial damages is to better prepare communities for flood risks before floodinggacurs

principle of hazard mitigatn. Many coastal communities have extensive hazard preparedness programs and
physical infrastructure to reduce their risks from flooding and storm damages. One such preparedness program is
0KS blraAz2yltf Cf22R LyadzNI yOS e [CRS Nhioh@ricouddgedornniunitie? Y Y dz
to reduce flood risk through 19 hazamditigating and riskeducing activities. Eligible activities include actions to
increase public education, improve mapping and regulations, reduce flood damages, and improwg \@ach

response systems. Participating communities receive points for each completed activity, and a scord@ramn 1
assigned to each community. Scores of 9 or lower receive discounts on their NFIP premiums, ranging from 5% to
45% discounts. Only 5% NFIP communities participate in the CRS, and many still have high scores and low
discounts.

In 2015, | ceauthored a paper that focused on GR&ticipating communities in Louisiana. My dissertation

research, which my talk will draw from heavily, focuses on coastal communities from Texas to Florida to

determine which factors influence how likedlycommunity is to have a lower CRS score and be better protected

from flooding and generally more hazarelsistant. Contributing factors that affect CRS scores, and subsequently
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population, and number of years in the CRS program.

Of the US 52 counties bordering the Gulf of Mexico, nearly half of them are not participating in the NFIP. While
participation is not a requirement, the CRS provides finabeiakfits to homeowners and it has the potential to
provide many financial and environmental benefits to larger scale communities. My dissertation research is
looking into why more of these counties are not participating in the CRS, and what factoreéefthe scores of
participating communities. A better understanding these scores will yield a better understanding of what drives
adaptive planning and mitigation activities for flooding and other hazards, subsequently helping policymakers
target and impree poorly performing communities.

PRESENTERBIOWSY YA FTSNJ ! NB23GS Aa | F2d2NIK &SI Nt K5 addzRSyd o! .50 I
research at Dartmouth College and her graduate work at LSU has focused on environmental policy, with a focus on is§ués dagirgA | Yy | Q:
coastal zones and the people who live in them.

Contact InformationJennifer Argote, Louisiana State University, College of the Coast & Environment, Baton Rouge, LA
Phone: (504) 258952, Emailienniferargote@gmail.com
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THE DEVELOPMENT OffYORODYNAMIC/WATERJIALITY MODEL FORSJER
RESTORATION IN THESVERN MISSISSIRRUSD

Mohammadmmehdi Armandeiand Anna Linhoss
Mississippi State University, Starkville, MS, USA

This study presents the develment of a hydrodynamic and water quality model for the western Mississippi
d2dzyR® ¢KS Y2RSf ¢l a RS@OSE2LISR dzaAy3d (GKS +Aadzaft 9C5
that links hydrodynamics with sediment transport and water quality mesluA computational grid has been
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input data for the hydrodynamic model are water level, water temperature, salinity, and other meteologic

data such as precipitation, and were mostly collected from the measurement stations of NOAA (National Oceanic
and Atmospheric Administration) and USGS (United States Geological Survey). The hydrodynamic model was
calibrated for the time period of Jantd Dec 31, 2016. A sensitivity analysis is being performed in the light of

which the parameters that most impact oysters in the western Mississippi sound will be identified. The model will
be useful in identifying appropriate locations for oyster restaratin the western Mississippi Sound.

PRESENTER BI®. Armandei has expertise in offshore and coastal hydrodynamics. Currently, he is a postdoctoral associate in Mississippi
State University, working on the hydrodynamic and water quality modeling ofeeMississippi sound.

Contact InformationMohammadmehdi Armandei, Agricultural and Biological Engineering, 130 Creelman St, Mississippi State University,
MS, USA, 39762, Phone: (662) 5287, Emailmal834@msstate.edu
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IMPACT OF INVASIVERALE SNAIEOMACEA MACULATDON BIOGEOCHEMICAL
CYCLING OF METALEQUISIANA WETLANDS

Sanjana Banerjeand Paul L. Klerks
University of Louisiana at Lafayette, Lafayette, LA, USA

The apple snaPomaceanaculatais an invasive species that has recently been introduced and is now present in
several Louisiana marsh areas. The introduction and range expansion of this species are bound to have a variety of
ecological consequences. One of these consequeneeshiange in the biogeochemical cycling of metals. Such a
change could result from the increased importance of marsh vegetation herbivory and resulting increase in fecal
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metals from the water column with this becoming incorporated into the biota. Consequently, we expect that the
introduction of apple snails could result in a change in the partitioning of a metal (like copper) between the

various environmental compartmentsinimals, plants, sediment and water.

Two approaches are being used to determine whether the presence of apple snails affects the environmental
distribution of copper. In the field, we are comparing metal levels in §igailes, plants, sediment and water at
multiple sites in Terrebonne arichfourcheparishes in Louisiana. These sites differ in physicochemical parameters
(including water and sediment chemistry) and biological characteristics (including vegetation dribeaiy).

The other approach uses laboratory mesocosms set up with sediment, water and aquatic vegetation collected
from one of our field sites and spiked with copper. Metal levels will then be determined at the endrobath
exposure period, and thenvironmental distribution compared between mesocosms with and without apple
shails. The research is ongoing; results will be presented at the meeting.

PRESENTER B8anjana Banerjee is a PhD student working in Environmental Toxicology under thegyoidandaul Klerks. Originally
from India, she graduated with B.S. and M.S. degrees in Zoology. She is interested in the ecotoxicological consequenttescdfation
of the invasive snalfomacea maculatand their use as biomonitors.

Contact Infomation: Sanjana Banerjee, PhD student & ICaWR fell@partment of Biology and Institute for Coastal & Water Research,
University of Louisiana at Lafayette, Lafayette, LA, B86ne337 349 7093, Emaixb8315@louisiana.edu



mailto:sxb8345@louisiana.edu

SOIL BINDING ABILIOFSPARTINA ALTERNIFAGBMOOTH CORD GRASS,
ESTABLISHED ON DREDGOILS IN LOUISRAGBIOASTAL AREA

Sujan Baral, Jay X. WarlgShaurav Alafand William B. Pattersén

1Programs of Civil Engineering a@dnstruction Engineering Technology, Louisiana Tech University, Ruston, LA, USA
2School of Agricultural Sciences and Forestry, Louisiana Tech University, Ruston, LA, USA

Several researches indicate that vegetation protect the coast from erosion by pr@@adil reinforcement, wave
buffering, sediment trapping and overall hydrologic regime control. However the complex nature of coastal
erosion process makes it hard to quantify the erosion resistance provided by vegetation. This research is focused
on the dudy of soil binding ability provided by smooth cord gr&sartina alternifloraflourishing in dredged soil

of Sabine Refuge Marsh Creation Project. Field vane shear test was conducted to obtaisitinenrdrained

shear strength of soil vegetated Bpartina alternifloraDirect shear tests on the rooted soil samples collected

from the site were performed to investigate the overall effects of roots on the shear strength of the soil. Tensile
strength of roots was calculated using laboratory tensik taachine.

Two different root reinforcement models were used to study the correlation between theimshtced cohesion,

Cr, and the root tensile strength. The first model, Wu et al. model, assumes that the tensile strength of all the
roots crossing thehear plane is fully mobilized and all the roots break at the same time. The second model, Fiber
Bundle Model, assumes that since roots have different strength values, they break at different points as a load is
applied to the soil. Results from the varteear test and the direct shear test reflected that the rootSSpfartina
alterniflorasignificantly increases the shear strength of soil. The increased shear strength for a location varied
depending upon the root area ratio (RAR), depth of the soil saamdeensile strength of roots. Analysis using

both the root reinforcement models shows overestimation of root induced cohesion. Finite element method
analysis using commercial software ANSYS was used to study the soil binding ehjéxtiab Alternifloa under

wave forcing.

PRESENTER BMD. Baral is a graduate research assistant at programs of Civil Engineering and Construction Engineering Technology,
Louisiana Tech University. His research is focused on soil stabilization of newly dredged lanidgaimal.coast using the native vegetation.

Contact InformationSujan Baral, 307 lllinois Ave Apt 307, Ruston, LA, USA 71270, Phone: 3186088143j&rhailal023@gmail.com
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CLb! b/ LbD $AOAITALMABTER PLIAORECASTING GOMEREAENUES

Stephen BarnesDek Terrell, and Joseph Mason
Louisiana State University, Baton Rouge, FL, USA
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restoration work. However, those revenues have come in considerably below expectations in the first year of full
funding raising serious questiohsd 2 dzi G KS FdzidzZNBE 2F GKA A NBOSydzS aAGNBL
program. In our study, we review the changing economics of oil and gas exploration and production, which
underpin the determination of GOMESA revenues. We also provide a detailiedvrof the allocation formulae

for revenue sharing. We develop a forecast for oil and gas lease sales and production and develop a forecast for
GOMESA revenues. Finally, we explore how changes in future oil and gas prices would impact future GOMESA
reverues.

PRESENTER B8iephen Barnes is Director of the LSU Economics & Policy Research Group and an associate professor in the Department of
Economics at LSU. Dr. Barnes has been PI-Bt @o over $8 million in grants including projects on economic &stéty, economic
development, and the economic consequences of environmental changes.

Contact Information Stephen Barnes, LSU Economics & Policy Research Group, 3059 Business Education Complex, Baton Rouge, LA, USA
70810, Phone: 225783783, Emailbarnes@Isu.edu
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RISKINFORMED FLOMIESILIENCE PLANNINZIRGINIA BEACHRGINIA

Brian K. Batteh, Ph.D., CFM, Rahul PataB.E., D.WRE, CFM, and John Squéy&d., CFM
1Dewberry, Richmond, VAISA
2Dewberry,New York, NYUSA
SDewberry, Fairfax, VAJSA

Coastal states and cities are facing tough challenges from increased flood frequency and impacts due to a
combination of increasing sea levels, changing rainfall, and aging infrastructure. The respihese figsues can
be approached in many ways, but to be effective a holistic-teng plan must be developed. Successful
resilience planning is a product of a nexus of multiple disciplines that encompass the problem and a solid
understanding of how risk nyaevolve in the future and where to allocate resources to achieve the maximum
benefit. Our presentation focuses on a catedy example overview of a comprehensive, bottamrisk
informed flood resilience effort by the City of Virginia Beach, VA.

As a thiving coastal city, Virginia Beach is fully committed to taking the needed actions to identify and implement
measures that enable flood resilience and reduce {mrgn exposure. The city is situated in the Hampton Roads
region on the eastern Atlantic U.&aboard, which is subject to the highest rate of historical sea level rise on the
east coast; in large part due to land subsidence.

In response to increasing flood impacts, Virginia Beach has undertaken a phased planning study effort to assess
flood risk, assemble riskformed strategies, and then layout a sequenced roadmap of activities to address
existing and future flood risk. The study measured the vulnerability and builelad economic flood risk of

assets for existing conditions and two futucondition scenarios.

The impact assessment evaluated a range of conditions including tidal, nuisance and storm surge driven coastal
floods including combined probable stormwater runoff were evaluated. Results were consolidated to a range of
geographiainits to align outputs to best inform various planning and engineering, and capital improvement
activities. Additional water resources engineering analyses were conducted to inform infrastructure design, such
as the joint probability of tidal elevations dmainfall, rainfall norstationarity and future projections. Marsh loss

and natural features were also evaluated in the context of changes in flood hazard and flood resilience strategies.

Resilience strategies, including policy and engineering optimnbeing formulated from the wealth of

information generated from the impact assessment. Strategies were framed for citywide or watessbeific
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evaluate and prioritize strategies. Our presentation will provide an overview of the study effort, with highlights on
lessondearned for integrated resilience planning. Additionally, we will provide context on associated outreach
activities and, howstudy outputs were received by the community and the region.

PRESENTER BID. Batten is a senior coastal scientist and project manager with ovge&@®@ of experience on coastal hazards and
resilience. He has helped diverse clients at the feldstate and municipal level tackle the issue of-ris&ognition and planning for
flooding and sea level rise.

Contact InformationBrian Batten, Dewberry, 4805 Lake Brook Drive, Suite 200, Glen Allen, VA 23060, Ph828:63®4.,
Email:bbatten@dewberry.com
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THE ESSENTIAL ROEBENTHOS IN COASIAUISIANA HABITAASD THEIR
IMPLICATIONS FOR GJAL RESTORATION

Melissa M. BaustianTim J.B. Carruthers, Leland C. Moss, and Andrea S. Jerabek
The Water Institute of the Gulf, Baton Rouge, LA, USA

Benthic organisms, such as microphytobenthos and macrofauna, are ecologically important as producers and
consumers that support productive food webs and influence biogeochemical cycles in coastal habitats. Coastal
Louisiana has extensive shallow water it@tbmade up of subtidal sediments, mud flats, wetland soils, and barrier
island beaches. The ecological role of these benthos in supporting these ecological functions has not been well
guantified in coastal Louisiana habitats. For example, commerntigllyrtant juvenile penaeid shrimp are

thought to feed on a variety of shallelaurrowing benthic macroinfauna with evidence suggesting that their

growth rate is related to the biomass of these prey organisms. Microphytobenthos, in addition, are being
recogrized as essential basal carbon sources across these habitats that support the infauna.

Opportunities to restore coastal habitats in the Gulf of Mexico (GOM) are increasing, particularly through the
construction of wetlands using dredged material, butaeering the ecological structure and function in these
restored habitats is not a certainty. Therefore, quantifying the benthos and their habitats to better understand
food web dynamics and carbon flow is essential for the better management of coasttthdt GOM.

Ecosystem and food web models are often utilized to run restoration scenarios to make project decisions but
often depend on limited information about the benthic production and the characteristics of the substrate.
Advancing the scientifienderstanding of the benthic ecology of these habitats will help to assess their role in
supporting food webs and influencing biogeochemical cycles in coastal Louisiana habitats as well as serving as
important references to evaluate the functional equivadg of restored habitats.

PRESENTER BIIB. Baustian is a coastal ecologist with over 10 years of experience in researching the ecological responses of aquatic
ecosystems to nutrient enrichment, eutrophication, and hypoxia. She is also the Depudtobioe the RESTORE Act Center of Excellence
for Louisiana where she administers a competitive coastal research grants program.

Contact InformationMelissa M. Baustian, Coastal Ecologist, The Water Institute of the Gulf, 1110 River Road South, BatdmARou
70802, Phone: 2283282106, Emailmbaustian@thewaterinstitute.org
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SHOREFACE SEDIMENDGET INFLUENCE ARRIER ISLAND EVOQN,
LOUISIANA, USA

Benjamin Beasley loannis Y. Georgiguand Michael Minef
1Department of Earth and Environmental Sciences and Pontchartrain Institute for Environmental Sciences, University olNew Orle
New Orleans, LA, USA
2Marine Minerals Program, Bureau of Ocean Energy Management, New Orleans, LA, USA

In Louisiana, barrier islands are undergoing rapid morphological change due to shoreface retreat, increasing bay
tidal prism driven by high rates of relative deael rise (RSLR; 1 cm/yr) and interior wetland loss. Previous works
utilized historical regin-scale bathymetry change and shoreline change analyses to assessdalgeoastal

evolution. However, more localized assessments considering the role of sediment transport processes in regional
evolution are lacking. This is essential to predictingstalahange trajectories and allocating limited sand

resources for nourishment. Using historic bathymetric and shoreline data dating to the 1890s for the Louisiana
coast, 100m spaced shor@ormal transects were created to track metstale elevation chamgfor 1890, 1930,

1980, 2006, and 2015. An automated framework was used to quantify and track barrier island evolution
parameters such as shoreline change, area, width, bathymetric contour migration, and shoreface slope.

During the 125 yr analysis perioshoreline erosion mean rates slowed from 12 to 6 m/yr while lower shoreface
migration mean rates increased from 7 m/yr in 1890 to 20 m/yr in 2006 and decreased to 4 m/yr in 2015. Locally,
retreat rates for the Caminada Headland upper shoreface slowed i to 6 m/yr while lower shoreface retreat
rates increased from 14 to 20m/yr in 2006 and slowed to 7 m/yr in 2015. The lower shoreface of the Isles
Dernieres transitioned from progradational to erosional and back to progradatieémai/yr in 1890 to 20n/yr in

2006 to-15 m/yr in 2015).

Our analysis suggests that although shoreline erosion rates decreased, overall landward migration of the barrier
system increased as the shoreface steepened during the stormy 2006 period followed by a period of relative
guiescence in most recent period. This illustrates that the shoreface is more sensitive to storm impacts than is
evident by the shoreline response and that these fluctuations play a key role in determining sediment budget
trajectories. The return of theolver shoreface to progradational in some locations shows zones of post storm
recovery possibly indicating areas where restoration would be more resilient.

Our results illustrate that monitoring subaerial island erosion rates are insufficient for evguational

dynamics of transgressive coastal systems. The longevity of barriers appears diminished due to a reduction in the
shoreface sediment available and further corroborates the role of the shoreface on barrier island evolution.
Advances in understaling these processes will facilitate more informed planning, management, and mitigation

of transgressive barrier islands.

PRESENTER BB@n Beasley is a graduate student at the University of New Orleans and a participant in the Coastal Sciencenfssistants
Program (CSAP) administered by the Louisiana Sea Grant and supported by the Louisiana Coastal Protection and Restmition Auth
(CPRA). He hopes to contribute to the understanding of the geomorphic processes along the Louisiana coast to hedjstiofation

efforts.

Contact InformationBen Beasley, University of New Orleans, 2000 Lakeshore Drive, Geology/Psychology Building 1065, New Orleans, LA,
USA 70148, Phone: 5@96-7776, Emailbsbeasle@uno.edu
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WHAT SEDIMENAND FOW PROPERTIES CONTROD DISPERSAL ARIBTENTION
IN COASTAL BAYS ADIVERSIOIRECEIVINBASINS?

Samuel J. Bentley, SKehui Xu, Giancarlo Restreppo and Jiaze Wang
Louisiana State University, Baton Rouge, LA, USA

The sediment lod of most large rivers is comprised predominantly of rsimkd sediment particles, with a

smaller portion of the sediment load consisting of sand. For the Mississippi River, this split is approximately 90%
mud, and 10% sand. Two primary controls on equilib area of a delta that can be sustained by a river include

the total sediment load, and the fraction of the load that is retained to build land. For this reason, understanding
the dispersal and deposition of muddy sediments in a river delta is cititieady largescale conservation efforts

for deltaic lands, including the Mississippi River Delta. It has been long understood that sand carried by a river
tends to be deposited near the coastal river mouth, forming proximal bars that can be reworkedhato o

deposits such as beaches. The dispersal and deposition of mud (the majority of total sediment load), and hence
the retention of mud to build land, are much less well understood in such deltaic systems.

For the last seven years, our research group $tadied the sediment and flow properties in coastal bays of the
Mississippi River Delta, to better understand fundamental sediment dispersal and deposition processes, and how
these processes can be steered to enhance land building. Through this wodvevédhntified several important
controls on how muddy sediment moves through the bays, and may be captured to build wetlands.

First, the ability of deposited muddy sediments to resist subsequent erosion byeuarant energy is regulated

by the amounf time that the deposits have had to consolidate, compared to the hydrodynamic energy available
for resuspension. In general, sediments that are allowed to deposit, consolidate, and strengthen over timescales
of a month or longer can better resist resusig@®n by local waves in shallow water. In such cases, small changes

in local wave energy can either promote erosion (higher energy) or allow deposition (lower energy). This sensitive
balance determines whether mud can infill a bay, or bypass the bayre&sild sediment retention can likely be
enhanced by reducing wave fetch, and hence wave energy and resuspension potential of muddy sediments on
bay floors.

Second, the direction and timing of waves and currents driven by winds is also important. For example, energetic
onshore flows can both resuspend sediment, and elevate water levels so that adjacent marshes are flooded with
mud-laden waters. Deposition ohese muddy suspensions then promotes vertical accretion of these wetlands,
contributing to wetland growth. Sediment supply to wetlands is highest when these onshore flows occur during
periods of high sediment discharge, trapping even more muddy sedim&gtiands. This mechanism of

enhanced wetland sediment supply extends out at least 20 km from river mouths into adjacent wetlands,
suggesting that the radius of enhanced sediment supply to wetlands from diversions may be a comparably great
distance.

PREENTER BI®r. Bentley is a professor in the LSU Department of Geology and Geophysics, he holds the Harrison Chair in Sedimentary
Geology, and is Associate Dean for the LSU College of Science. He studies muddy coastal/deltaic sediment dynamiass wiitthe foc
Mississippi River Delta since 1998.

Contact InformationSamuel Bentley, Department of Geology and Geophysics, Louisiana State University, Baton Rouge LA, USA 70803,
Phone: 2286784206, Emailsjb@I|su.edu
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COMMUNITY RESILIENOD ECOSYSTEM SERS: FROM BBENCE TO
APPLICATION

Brittany M. Bernik, Jessica HenkelDean Coweérand Josh Mullenife
1Gulf Coast Ecosystem Restoration Council, New Orleans, LA, USA
2Florida International University, Miami, FLSA

The conceptgcosystem servicesd community resiliencattempt to evaluate aspects of how humans are

affected by their environment. They therefore represent intersections between natural and social sciences, yet
often experience barriers to crossr inter-disciplinary collaboration. Traditional differences in respective

research focus and limited information exchange between the natural and social sciences has slowed the process
of addressing many key issues relevant to both fields, which in tugnhimaler how information is incorporated

in decisionmaking and management settings. For exametmsystem servicemd community resilience

assessments are in high demand for decisiapport frameworks, but making quantitative measures that can be
incomorated into these frameworks remains a challenge. In the natural sciences, numerous indices and metrics
have been proposed and applied without movement toward a particular consensus. By contrast, research in the
social sciences has emphasized the inhdyesiibjective nature of quantitative measurements (i.e., valuations),

and has favored the development of qualitative alternatives. These approaches have been useful for identifying
power dynamics implicit in various decisienpport frameworks, helping tprotect diverse or vulnerable
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social sciences may help provide a lens for better documesetiogystem servicesd community resilience

Basal on a review of ongoing coastal restoration and protection programs across the Gulf of Mexico, this talk
presents a comprehensive summary of hegosystem servicesd community resilienceoncepts are handled in
practice. Conducting and comparing simieviews on the state of research across natural and social science
literature revealed gaps between theory and application. These finding highlight remaining management
challenges and opportunities for future improvement.

PRESENTER BI®. Bernik is amvolutionary ecologist specializing in coastal restoration. As a RESTORE Science Policy Fellow she
collaborates on science program management in support of Gulf coast ecosystem restoration. She previously worked to develop
interdisciplinary science polidynding strategies as a Fellow of the National Academies of Sciences.

Contact InformationBrie Bernik, Gulf Coast Ecosystem Restoration Council, 500 Poydras St, Suite 1117, New Orleans, LA, USA 70113,
Phone: 504235-2368, Emailbrie.bernik@restorethequlf.qgov
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ENHANCING LOCAL HRDAMITIGATION PLANNG WITH TRADITIONEBCOLOGICAL
KNOWLEDGE IN A PARPATORY MAPPING REACH

Matthew Bethel, Tara Lambeth DeWitt Braué, andDonald Dardd
1L ouisiana Sea Grant, Baton Rouge, LA, USA
2University of New Orleans, New Orleans, LA, USA
SLouisiana State University, Baton Rouge, LA, USA
4Pointe-au-Chien Indian Tribe, Pointe Aux Chenes, LA, USA

Coastal community leaders, governmaenticials, and natural resource managers must be able to accurately
FaasSaa FyR LINBRAOG F 3IA@GSy O2lFaidlf tFyRaoOl LISQa adzai
undergo rapid and dramatic changes associated with natural and anthropmoagetivities, such as accelerated

relative sea level rise (SLR). To help address this information need, a multidisciplinary project team partnered with
the Pointeau-Chien Indian Tribe on Sea Grant sponsored research in Louisiana to determine a method fo
producing localized vulnerability and sustainability maps for projected SLR and storm surge impacts, and
determine how and whether the results of such an approach can provide more useful information to enhance
hazard mitigation planning.

The goals of ta project are to develop and refine SLR visualization tools for local implementation in areas
experiencing subsidence and erosion, and discover the different ways stakeholder groups evaluate risk and plan
mitigation strategies associated with projected Sl storm surge. Results from physical information derived

from data and modeling of subsidence, erosion, engineered restoration and coastal protection features, historical
land loss, and future land projections under SLR are integrated with complimeradityonal ecological

knowledge (TEK) offered by the collaborating local ecosystem users for these assessments. The data analysis
involves interviewing stakeholders, coding the interviews for themes, and then converting the themes into
vulnerability andsustainability factors. Each factor is weighted according to emphasis by the TEK experts and
number of experts who mention it to determine which factors are the highest priority. The priority factors are
then mapped with emphasis on the perception of cdmiting to local community vulnerability or sustainability to
SLR and storm surge. The maps are used by the collaborators to benefit local hazard mitigation and adaptation
planning.

The results to date in achieving the project objectives will be preseimetliding analyses of TEK data collected,

and mapping products developed. This project will be provided as one example that reflects the overall concept of
integrating TEK into scientiffltased environmental management decisimaking processes. Withihis context,

the presenter will share how collaborative research that employs participatory mapping technigues can help in
identifying local priorities and gaining support for restoration and protection projects from local experts and their
communities.

PRESENTER BIDr. Bethel is the Associate Executive Director of Research for Louisiana Sea Grant. He has 20 years of experience in the
application of geospatial technology, which includes remote sensing and geographic information systems;discplhiary research that
addresses data and information needs for combined social and ecological decision support systems.

Contact InformationMatthew Bethel, Louisiana Sea Grant, 232 Sea Grant Building, Louisiana State University, Baton Rouge, LA, USA 70803,
Phone: 228786345, Emailmbethe3@Isu.edu
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MECHANISTICALLY DERG FLOOD ZONES AGB SOUTHEASTERNISAMA

Matthew V. Bilskie ScottC. Hagen, Shu Gao
Louisiana State University, Baton Rouge, LA, USA

Floodirg across coastal communities can be caused by high astronomic tides, coastal storm surge, and intense
rainfall. These events can act individually or in tandem, as most recently observed by the 2016 Louisiana flood,
Hurricanes Harvey, Nate, and Maria. Calstrges can interact with inland water levels and rainfall runoff (and
vice versa), which can create a complex hydrodynamic interaction across the coastal landscape. In order to
effectively quantify and assess flood vulnerability acrossifomg coastategions, it is beneficial to delineate

flood zones, or regions that are susceptible to coastal or hydrologic flooding and areas where they can collectively
interact. Regions where they interact can be defined as a flood zone transition, but defining sankition is a
challenge. We utilize a numerical model to simulate various scenarios of coastal inundation and rainfall excess
flooding to delineate a flood transition zone for southeastern Louisiana. First, we show that the collective
interaction of canbined coastal flood and rainfall excess events areliv@ar with peak inundation depths less

than the linear superposition of their individual components. Second, we show an initial definition of three
distinct flooding zones for the Amite River basdmastal Hydrologi¢ and aTransition ZoneThis analysis provides

a means to define flooding zones across-lging coastal landscapes to better understanding driving mechanisms
of flooding in order to support enhanced flood vulnerability and risk asseissm

PRESENTER BID. Bilskie is a research scientist at the Center for Coastal Resiliency at Louisiana State University. He has experience i
physicsbased, higkresolution, modeling of astronomic tides and hurricane storm surge across the Gulf mioMexi US east coast.

Contact InformationMatthew V. Bilskie, Louisiana State University Center for Coastal Resiliency, 3255 Patrick F. Taylor Hall, Louisiana State
University, LA, USA 70803, Phone:-828-7276, Emailmbilsk3@I|su.edu
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IMPLEMENTING RESN@E AT FOUR SCAIEIORTUNITIES ANDACEENGES IN
COASTAL LOUISIANA

Jeffrey CarnéyTraci BircB, Andrea GalinskiJennifer Gerbasand Colleen McHugh
1L SU Coastal Sustairilitlh Studio/LSU School of Architecture, Baton Rouge LA, USA
2L SU Coastal Sustainability Studio, Baton Rouge LA, USA
SLouisiana Coastal Protection and Restoration Authority (CPRA), Baton Rouge LA, USA
4Terrebonne Parish Consolidated Government, HoumalJGA,
SMayor's Officeof Resilienceand Sustainability, City of New Orleans, New Orleans, LA, USA

The purpose of this session is to encourage dialogue around the planning and implementation of resilience
strategies in the Louisiana coastal zone. Commuetilience has become a ubiquitous term in coastal planning

and management related to enhancing capacity to cope with environmental change and disturbance. The concept
was adapted by Hollin(1973)as a descriptive ecological concept charaiziag the capacity of natural systems to
absorb disturbance and persist without qualitative structural change. Since then, resilience has come to
encompass ecological, sogiolitical, and economic systems. While reconceptualization broadens the potential

for resilience science and policy, some argue clarity and practical relevance have suffered, making implementation
challenging. Communities face a number of difficult economic, social, and environmental changes requiring
attention. There is a growing nedar effective ways to support adaptatierelated decisioarmaking due to slow

onset and rapid environmental change. Typically, local decisi@king such as infrastructure construction and

the types of zoning and development regulations implemented assumigamental stability. Yet there is

increasing awareness of uncertainty and vulnerability associated with environmental change. This panel
discussion engages people and organizations working to build flexibility, adaptability, and durability into local
decisionmaking to improve resilience at four different scalaite, neighborhood, community, and region. The
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scalar implementation mechanismg), By challenges and opportunities they have faced, and 4) how others may
apply these lessons.

PRESENTER BIOS
Mr. Carney (moderator) is an Associate Professor of Architecture and the Director of the LSU Coastal Sustainabilith&waikswn
resilience adaptation planning and architectural design.

Dr. Birch is an Assistant Professor of Research at the LSU Coastal Sustainability Studio, whose work focuses on desgjigtycaan
coastal planning and management.

Ms. Galinski is a CoasRésources Scientist in the Planning and Research Division of the CPRA, focused on resilience planning and to
providing assistance to communities in delivery of the Louisiana Coastal Master Plan.

Ms. Gerbasi is the Division Manager and Recovery Plann#redd errebonne Parish Consolidated Government.
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the Resilient New Orleandan and associated strategies.

OrganizerContact InformationTraci Birch, Assistant Professétesearch, LSU Coastal Sustainability Studio, 212 Design Building, Baton
Rouge, LA, 70803; 22584990;tbirch@Isu.edu
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THE CYBORG GARDEN

Michael Biros
Waggoner & Ball Architects, New Orleans, LA, USA

To date, the discourse around coastal land loss has been led by the scientific, engineering, law and policy
disciplines. As the effects of coastal land loss increasingly impact communities, design disciploteg avil

important role in helping communities cope with challenges. As recent theoretical advances have opened up the
field of urban ecology, adaptation and resilience have emerged as key components eécmloigical design. By
engaging opefended proesses instead of deterministic mastglianning and placing an emphasis on the

landscape conditions, recent planning efforts such as LA SAFE and the Isle de Jean Charles resettlement project
have shown how design can enrich the conversation by expandingeospectives, reframing problems as
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Not too long ago, the coastal landscape was a continuous surface. There was a rich gradient of ecological
conditions that responded toythamic hydrogeomorphological processes. This surface has become interrupted by
lines of infrastructure intended to impose binary conditions of water/land where once were degrees of wetness.
Settlement divorced from ecological conditions resulted in ongaimnigtended consequences such as subsidence
and saltwater intrusion as well as maladaptive settlement patterns and practices likersigade foundations

and new development in the floodplain.

While restoration of the surface to pmisturbance conditins is often impossible, there are many opportunities

to design new ecosystems and communities that reestablish smgitngical connections to the landscape and
help communities relearn how to live with water. New levees that may catalyze maladaptiviepieest in
subsidence prone soils present the opportunity to implement policies that proactively encourage forms-of land
use and water management that limit future subsidence and flood risk. Canabifigidys can act as networks of
linear parks linking&ighborhoods to civic features such as parks, libraries and schools. Undeveloped subsided
land can be designed to mimic the hydrological conditions of a bottomland swamp forest. A pump could be
decommissioned and the polder flooded to become a new harlwonfmunity for commercial fishermen.

The coastal landscape isaseSid®2 f 2 3A Ol t & &gif iirBavf Kydralagi€aimathineredtet! i§ R
ecological tissue: a cyborg garden. And like any garden, it needs to be tended.

PRESENTER BMD. Biros is aandscape designer with more than 5 years experience working on projects in coastal Louisiana. He holds a
Masters of Landscape Architecture from the University of Pennsylvania.

Contact InformationMichael Biros, Waggonner & Ball Architects, 2200 Pry@niblew Orleans, LA, USA 70130, Phone52a46308,
Email:mike@wbae.com
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ECOSYSTEM MODELINGHMVA FOCUS ON HUMARELLBEING OUTCOMEEASE
STUDY OF THE MBARATARIA DIVERSION PEQCT

Matthew McPhersoh and Suzana D. BlaKe
INOAA/NMFS, Southeast Fisheries Science Céwiami, FL, USA
2University of MiamiMiami, FL, USA
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brings together a diverse team mésearchers to create a toolbox for understanding the Barataria region in south
Louisiana as a complex so&ioological system responding to changes expected from proposed sediment
diversion works.

Much of the modeling work done so far does not detad tmplications that gednydrological projects have on
ecosystem services and the communities directly benefiting from them. In an effort to surpass the difficulty of
connecting bigphysical and social data we use a fuzzy logic extsed modeling approado describe the
components of the system as well as the links, relations and feedback loops that shape it. Our approach further
elucidates on the stepy-step processes that are required in order to accomplish the human wellbeing goals that
the Coastal Ptection and Restoration Agency aims to achieve through the implementation of this project.

PRESENTERBIOS NI . f 1S Aa I wSaSINODK ! 3a20AFGS gAGK GKS | yADSNBRAGER
Studies (CIMAS). In January2014 KS 0653ty KSNJ O2tt 02N iABS 62N] 6AGK bh!! Qa Lyi
expertise is in Environmental Anthropology, particularly the role of experts in shaping detigiong.

Contact InformationSuzana D. BlakBoutheast Fleeries Science Centéf5 Virginia Beach DriyRoom 203CMiami FL 33149003
Phone: 954608-3370Q Email: Suzana.Blake@noaa.gov
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A SUSTAINABLE APPRBIATO COASTAL REDOE

Stanley J. Boc Yand Michael F. Schmidt
1CDM Smith, Baton Rouge LA., USA
2CDM Smith, Jacksonville FL., USA

We live in an evechanging world, and climate change is always occurring and affects the environment where we
live. Your environment may be wetter, drier, coldaarmer and/or stormier. The environment that we will

discuss in this presentation is the coastal environment. Studies of world population all show that about 40% of the
world population livesvithin 60 miles of the coastn the US, NOAA reports thatalt 52% of the population live

in coastal counties. Therefore, what happens in the coastal environment affects a significant portion of the
g2NI RQa LIRLIzZ I GA2Yy O

Due to sea level rise and subsidence in some areas, sunny day coastal flooding is occueriingguently. In
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to have increased magnitude and intensity (e.g., Hurricanes Katrina and Harveys@®upeSandy, and the

G. 2Y0 [/ erDdrny2¢18)avith\significant effects and storm damages to the affected areas through

increased storm surges.

These additional storm surge elevations are also being influenced by rising sea levels. Geology has shown that the
sea level has been changisigce the beginning of the earth. Geologic researchers, such as Michelle Kominz at
Western Michigan University, work on rock records have shown that sea level has been greater than 100 meters
higher and 100 meters lower that it is today. Current seallpxedictions based on the year 2075 range from 0.5

feet to 4 feet, with most of the coastal community expected to experience a low range of sea level rise of 1.2 feet
and a medium range of 2.4 feet. Whatever case, these water levels will magnify thes effstorm surge and

waves by allowing bigger waves to get closer to the public and critical infrastructure.

Coastal storm surge flooding and resiliency studies are ongoing around the country and the world. We will
present some resilient and sustainaloeastal protection measures that are being utilized today and case study
examples.

PRESENTER B3tanley J. Boc Jr., PG, Dist. DSth Boc, a professional geoscientist/geologist licensed in the States of Louisiana and
lllinois, with nearly four deaes of experience in fields of coastal engineering, oceanography, meteorology and geology. Stan is a technical
expert in coastal restoration, shore protection and navigation.

Contact Information Stanley Boc, CDM Smith, 445 North Blvd., Baton Rouge LA., USA, Phet8-8237, Emailbocs@cdmsmith.com
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COASTAL WETLAND MAGFON WITH SHAVERISE: QUANTIFYINBETPOTENTIAL
FOR LANDWARD MOVEMEAND OASTAL SQUEEZE INRNNBERN GULF OF MEXIC
ESTUARIES

Sinéad M. Borchett Michael J. OsladdNicholas M. Enwrighaind Kereen T. Griffith
1Borchert Consulting at U.S. Geological Survey, Wetland and Aquatic Research Center, Lafayette, LA, USA
2U.S.Geological Survey, Wetland and Aquatic Research Center, Lafayette, LA, USA
3Griffith Consulting at U.S. Geological Survey, Wetland and Aquatic Research Center, Lafayette, LA, USA

Coastal wetlands benefit human health and wWading through services sucl ahoreline protection, carbon
sequestration, flood mitigation, seafood, recreational opportunities, and fish and wildlife habitat. In the coming
century, accelerated selavel rise will serve as a major stressor on the distribution and extent of coastal

wetlands. Upslope, landward migration is one mechanism that allows coastal wetlands to adapt to rising sea
levels. However, due to differences in topography and coastal urbanization, estuaries vary in their ability to
accommodate migration. Lodying urbanareas can prevent migration, resulting in wetland loss where existing
wetlands cannot keep pace with rising seas via vertical adjustments (i.e., coastal squeeze). Migration corridors are
particularly important in highly urbanized estuaries where, due t-liging coastal development, wetlands lack

the space to move inland to adapt to skwel rise. For future management of coastal resources, it is imperative

to identify landward migration corridors and better quantify the potential for landward migratiwh@astal

squeeze. For 39 estuaries along the wetlainth northern Gulf of Mexico coast (i.e., the U.S. portion of the Gulf of
Mexico coast), we quantified and compared the area available for landward migration of tidal saline wetlands and
the area wheraurban development may prevent predicted migration, under three-lesal rise scenarios (0,5

1.0, and 1.5m by 2100).

In this region, the potential for wetland migration is highest within certain$bope estuaries in Louisiana (e.qg.,
Atchafalaya/Veamilion Bays, Mermentau River, and Barataria Bay) and southern Florida (e.g., the North and South
Ten Thousand Islands estuaries). The potential for coastal squeeze is highest in estuaries containing major
metropolitan areas that extend into Iodying lands The Charlotte Harbor, Tampa Bay, and Crystal

Pithlachascotee estuaries (Florida) have the highest amount of urban land that is expected to constrain wetland
migration. Urban barriers to migration are also high in the Galveston Bay (Texas) and Atchadahayjian Bays
(Louisiana) estuaries. As the rate of ¢exel rise accelerates in response to climate change, coastal wetland
ecosystem goods and services could be lost in areas that lack space for landward migration. The results from this
study can asst conservation planners with developing futtiecused landscape conservation plans that

incorporate the protection of wetland migration corridors. This type of planning is critical to increase the adaptive
capacity of these valuable ecosystems and siamdbusly decrease the vulnerability of coastal human

communities to the harmful effects of rising seas.

PRESENTER BBMéad Borchert is a Community Outreach Specialist with the Coastal Wetlands Planning, Protection, and Restoration Act
and has over 11ears of experience in ecological research. Her recent projects have included workshops in Gulf communities to identify
wetland migration corridors and vegetation surveys of Dauphin Island, AL.

Contact InformationSinéad Borchert, U.S. Geological SutWstland and Aquatic Research Center, 700 Cajundome Blvd., Lafayette, LA,
70506, Phone: 33266-8626, Emailsborchert@usgs.gov
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SEDIMENT PHOSPHORIPECIATION AND DISIURTION IN COASTAASEDIMENTS:
IMPLICATINS FOR HYPOXIA ANDOD WEB DYNAMICS

Katie BowesKanchan Maiti, and John R. White
Department of Oceanography and Coastal Sciences, Louisiana State University, Baton Rbli#ye, LA

Excess loading of phosphorus (P) and nitrogen (N) into aquatic sylsi@isso degradation of water quality and
diminished important ecosystem services. In the Northern Gulf of Mexico (NGOM), excess P and N loading has led
to a seasonally present hypoxic area with less than 2 mgih kbttom waters, approximating 26,000 Kin size

in 2017. A sequential extraction (SEDEX) method was performed on surficial sediments from five different coastal
and shelf sites as a function of distance from the Mississippi River mouth in the NGOM. To better quantify
temporal variability in Rlistribution and speciation, samples were collected during both low (August) and high
(May) river flow regimes. Sequential extraction techniques have been successful in separating pools of P into
exchangeable or loosely sorbed P;FEeAuthigenid®, Detrial-P, and Organi®. Preliminary analyses suggest that

May P concentrations are significantly higher than August P concentrations. There was no consistent trend in P
concentration with sediment depth. Thel® cm sediment interval was characterized bhyean moisture

content of 58.7% * 12.1% and a mean bulk density of 0.582 + 0.275. g@ontinued monitoring of sediment P
speciation and cycling is critical for understanding coastal eutrophication and informing effective nutrient
management strategies toombat hypoxia.

PRESENTER Biatie Bowes is a Graduate Research Assistant in the Wetland and Aquatic Biogeochemistry Lab at Louisiana State
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Contact InformationKatie Bowes, Louisiana State University, 454 West Parker Blvd., Baton Rouge, LA USA 70808; R6dr&t &4
Email:kbowesl@Isu.edu
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A COASTAL SEDIMENRTSIS OF DUSDWL PROPORTIONSIYWVE NEED A NEW
DEAL FOR BENEFICYAUBING SEDIMENT

Derek Brockbank
American Shore and Beach Preservation Association (ASBPA), Washington, D.C., USA

In the 1920s, new farming techniques and technology was expanding farm producttamdermining the
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leaders, inclding President Roosevelt thought Midwest farms may be irredeemable and would need to be bought
out, but under the direction of Hugh Hammond Bennet, the Soil Conservation Service (later the Natural Resource
Conservation Service), put scientific and econamfiorms in place to conserve soil and reclaim Midwest

farmland for America. The Dust Bowl was technological and economic disaster, exacerbated by climatic changes,
that was solved through a political commitment to save farmland and a federal investmerake it happen.

h dzNJ y I G A 2 ahdbuis@@almaré than anywhere etsis facing a parallel plight with the loss of coastal
sediment, leaving coastal (rather than farming) communities in existential uncertainty. Do we have the national
political @mmitment to counter our coastal sediment crisis and will there be the necessary federal investment to
prevent catastrophic coastal erosion in the face of sea level rise?

As with the Dust Bowl, we are losing sediment at an alarminggrateer 100 milliortons of sediment is lost every

year out of the mouth of the Mississippi River. As with the Dust Bowl, engineering advancement and perverse
economic incentives are driving this soil lgstudies Dean &Houston) have demonstrated that in some coastal

areas shoreline recession is 70% due to human engineering of the coast. Steps are being taken to address coastal
erosion: The U.S. Army Corps of Engineers has a growing focus on Regional Sediment Management; Congress
authorized a pilot program for benefic@ll dzaZ Ay 3 RNBRISR YIFIGSNAIE 06{SOP mMmMHI
Master Plan calls for sediment diversions and marsh creation using river sediment. But is it enough? Will

individual policies and cobbled together funding sources be the New Deal segdinhent on our beaches, dunes
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first few steps, but our coastal sediment needs to be used at a much greater level and prevented from blowing in
the wind (waves?).

PRESENTER Bi@rek Brockbank is the Executive Director of American Shore and Beach Preservation Association (ASBPA), responsible for
GKS ANRGGKI AaGNIFIGSAAO LA IFYyyAyaA: | yR 32 @3S Nyaiyfotbeachahd coastal 32 f a 27
restoration. Prior to starting with ASBPA, Derek worked as campaign director for a RESTORE the Mississippi River Delta.

Contact InformationDerek Brockbank, ASBPA, 553 Park Rd NW, Washington, DCF2@0#0;202827-4246;
Email: derek.brockbank@asbpa.org
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PLANNING FOR FUTWHRIRRICANE PROTECTIDROUTH CENTRAIULEIANA

Rickey P. BrouilletteP.E.
Coastal Protection and Restoration Authority of Louisiana

The CoastdProtection and Restoration Authority of Louisiana (CPRA) and St. Mary and Iberia Levee Districts
explored the potential costs and benefits of a set of proposed coastal flood protection systems consistent with the
Master Plan to reduce risks from storm seiig South Central Coastal Louisiana (SCCL). This study examined
levee alignment alternatives running through Iberia and St. Mary Parishes, as well as upgrades to the existing
riverine levee system segments in St. Mary Parish that are a part of thedipsRiver and Tributaries (MR&T)

to achieve a 1 percent Annual Exceedance Probability (AEP) level of risk reduction feindtored flood events.

H&H modeling efforts estimated storm surge/wave and rainfall/tidal conditions to size levees, waltsagedte

pump stations based on individual watersheds for both Parishes. The study included refined estimates of runoff
rates and canal discharges based on modeling of multiple surge and runoff conditions using the ADCIRC/Swan
models for levees and floodwaS & A I3y a FyR ! ®{ ® ! N¥yeé /2NlJA 2F 9y3aAyYySS
Center Hydrologic Modeling System (HB@S) and River Analysis System (RBS). The study refined the
planninglevel cost estimates considering the local preferences of the laligement alternative through both

parishes.

The project considerations were unique in that there are few stream gages, few existing Federal Emergency
Management Agency (FEMA) models, and little runoff analysis in this area. The work included #sisl sLirv

channel and hydraulic structures. Modeled floodplain extents were validated by comparing model results against
a limited number of observed conditions during the August 2016 flood based on local input.

Two scenarios were analyzed to determine tpimal size of proposed large navigation gates (1 percent AEP
rainfall) and the required pump station capacities (for the 4 percent AEP rainfall) for major streams and bayous to
ensure the construction of the proposed levee system would not induce additftooding relative to present
conditions. Based on the work, a 4 percent AERyE2B) rainfall event coincident with a 1 percent AEP (the- 100
year) storm surge event was selected to estimate the pumping capacity needed to minimize the risk of flooding
The 1 percent AEP rainfall coincident with mean high water (MHW) scenario was selected to estimated gate
widths that would reduce the risk of rainfall flooding for rainfallly events (with gates in the open position).

Based on the work, gate openinges were optimized to ensure that with open gates, there will be little induced
flooding for a 1 percent AEP rainfall event to preserve pregagtconditions without excessive pumping costs

and with local input to ensure proper consideration of navigaiiaterests for sill depth and channel width.

Local stakeholders and Parish levee districts can weigh options for other cost savings basesenafist

analyses to determine if it is acceptable for certain areas or undeveloped land to flood in sittiations, thus
reducing pumping or drainage requirements in favor of mitigation, or targeted relocations or buyouts. The state
and parishes now have a set of robust models that can inform them in planning their efforts to minimize the flood
risks to theregion based on a shared vision for the region.

PRESENTER BWD. Brouillette is Operations Manager for CPRA. He has 30+ years of civil engineering experience,
specializing in geotechnical engineering and flood risk reduction. He has managed a Vasgig®such as corrosion,
OMRR&R, and hydrologic and hydraulic modeling/planning. He holds a Masters from UL and ABD work in gdotechnic
engineering from UT Austin.

Contact InformationRickey Brouillette, CPRA, 150 Terrace Avenue, Baton Routg8QAPhone225342-6814,
Email:rickey.brouillette@la.gov
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GULF SHORELINE STIATION IN A HIGHEROSIVE ENVIRONMENT

Dion BroussardPE
Coastal Protection and Restoration Authority, Lafayette, LA, US

Rockefeller Wildlife Refuge is located in Cameron and Vermilion Parishes and has 26.5 miles of shoreline along the
Gulf of Mexico. The Refuge originally contained 86,000 acres when it was donated to the State of Louisiana in
1919, but estimates indicatthat the Refuge currently contains 71,000 acres. This loss is primarily due to the
shoreline erosion along the Gulf coast, with ldegm erosion rates of 40+ feet per year.

Understanding that shoreline erosion is a major problem, the Refuge has bbeactige in finding methods to
address the issue. To combat the direct loss of shoreline, the Refuge teamed with the Coastal Protection and
Restoration Authority (CPRA) and the National Marine Fisheries Service (NMFS) to implement the Rockefeller
Refuge @lIf Shoreline Stabilization Project. Due to several design challenges, including extremely soft soils, a
demonstration project was constructed in 2009 to compare several shoreline protection options. Post
construction monitoring was used to recommend iggsng and constructing a reef breakwater with a lightweight
aggregate core.

Based on results of the demonstration project, a breakwater has been designed to reduce erosion along 3 miles of
the Refuge shoreline. The project is currently in construction. Several lessons learned from the demonstration
and design process can be apglto projects throughout the Louisiana Gulf coast. This presentation will provide

an overview of the history of the project, a review of the demonstration project along withqustruction

monitoring assessment, review of the current project, as aglimplications to other projects along the Louisiana
coast.

PRESENTER BDBibn Broussard is a Professional Engineer managing maintenance events and construction projects for Coastal Protection
Restoration Authority. As an engineer in the CRBRfyette Regional Office, Dion manages projects of varying levels of complexity and
scale in the region, which covers the coastal zone from the Louisiana/Texas state line to the Atchafalaya River.

Contact InformationDion Broussard, Coastal ProtectiardeaRestoration Authority, 635 Cajundome Blvd, Lafayette, LA, USA 70506,
Phone: 337482-0686, Emaildion.broussard@Ia.gov
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AN OBJECBASED APRFACH TO CLASSIFYUNRBAN AND WETLANDGHEH ATION
COVER USING HEASPATIAL, MULTISIPEEAL UAS IMAGERY
Whitney P. Broussard HlJenneke M. VisseiRobert P. BrooksTom Coustéand John D. Forét

1JESCO Environmental and Geotechnical Services, Inc., Jennings, LA, USA
2University of Louisiana at Lafayette, Lafayelid, USA

SThe Pennsylvania State University, University Park, PA, USA

4C.H. Fenstermaker L.L.C., Lafayette, LA, USA

Recent developments in Unmanned Aircraft Systems (UAS) have sparked interest in their ability to capture
remotely sensed data and monitor@hging land cover in both urban and natural landscapes. Workflow
development, however, from data capture to actionable information is proving difficult in coastal environments.
Here, we demonstrate the ability of UAS technology to collect hyperspatitif?), multispectral (4 band) aerial
images and to produce-@mensional orthomosaics and 2dimensional digital surface models in two

intermediate coastal marsh environments and one rural coastal community in southern Louisiana. We then use
ObjectBasedrmage Analysis (OBIA) techniques to classify thedéfied data stacks and create highly accurate,
hyperspatial information products. In the urban community, we developed high resolution elevation models to
support water resource planning efforts and ddied building footprints, tree and forest canopy, impervious
cover, and open water. In the intermediate marsh sites, we classified and mapped the dominant species,
guantified the average plant height, mapped the lamdter interface with 5 cm horizontaccuracy, and

calculated a Normalized Difference Vegetation Index (NDVI) surface of the project area. Model results were
validated with onthe-ground surveys. We suggest that these OBIA methods could be readily applied in multiple
urban and coastal settirggand could support other project operations and monitoring needs, such as land use
land cover mapping, flood mapping, disaster response, andtlemng monitoring efforts for both wetland

mitigation banks and coastal restoration projects. Such a methottlGupplement and improve current field

based monitoring and assessment efforts at the project scale with remotely sensed, hyperspatial datasets of
elevation and vegetation community composition.

PRESENTER BIWD. Broussard is a Senior Scientist at JEB®{Tonmental and Geotechnical Services, Inc., with expertise in coastal ecology
and geospatial technology. He leads the geospatial program at JESCO in support of coastal restoration, water manageaient, nat
resource management, environmental remedéatj and survey/mapping efforts for local, state, and federal agencies.

Contact InformationWhitney Broussard, JESCO Environmental and Geotechnical Services, Inc., 1701 S. Thibodeaux Road, Jennings, LA, US
70546, Phone: 338249074, Emailvbroussard@jescous.com
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THE SIGNIFICANCETBIE MAUREPAS SWAMP HASTRPRESENT, AND FUTURE
GENERATIONS

Honora S. Buras
Coastal Protection and Restoration Authority, Baton Rouge, LA, USA

The Maurepas Swamp provides innumerable benefits to people in addition to its habitat value. The Louisiana
Coastal Protection and Restoration Authority (CPRA), along with many other agencies and NGOs have made a
priority of saving the Maurepas Swamp whitlés still possiblelt is the second largest contiguous coastal forest in
Louisiana, comprised of 77,500 ha of baldcypress/ water tupelo swamp between New Orleans and Baton Rouge.
Severed from its natural connection to the Mississippi River througteleenstruction and closure of Bayou

Manchac over 200 years ago, the forest no longer receives throughput of freshwater, nutrients, and sediments
except through small streams and other nonpoint sources of stormwater rulnfé to this and other factors,

the majority of the swamp is rapidly declining and converting to marsh and open water.

There are many components of a comprehensive, bagile strategy for conservation and restoration of the
Maurepas Swamp ecosystem, primarily through reintroductiothefriver through controlled freshwater

diversions and land acquisitioBPRA, with RESTORE funding, is in the final stages of engineering and design of a
diversion through Hope Canal that will influence over 16,000 ha of the swamp. The 2017 CoastaPlaste

added several new river fiatroduction projects targeting the swamp, further demonstrating increased

recognition of the significance of Maurepas Swamp.

Much of the area is open to the public for recreational use as a Wildlife Management Arel,hakicecently
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programs that have targeted the swamp for conservation acquisitions. Restoration should also improve water
guality in the swamp andven beyond its boundaries.

Preserving the Maurepas Swamp is critical to local community resilience. Baldcypress swamps are important
storm buffers. Considering the location of the Maurepas Swamp in relation to several major population centers
and impotant industries with no hurricane levees to protect them from storm surge, it is vital that the Maurepas
Swamp is able to continue protecting these communities and assets.

Through a combination of restoration projects and conservation acquisitions, ofuble swamp can hopefully

be saved for future generations if the sense of urgency is accompanied by concerted action on all fronts and
support of many partners. This presentation will highlight the relationship between people and the Maurepas
Swamix; its historical significance, causes of decline, numerous ecosystem services it provides, and an overview
of various restoration and conservation activities that have been implemented by numerous entities to date.

PRESENTER BM3. Buras is a senior coastasources scientist, botanist, and Master Naturalist with more than 19 years of experience
planning, and implementing coastal restoration and protection, community resilience, and forest conservation projectsyaachgpr&he
also has extensive additiahexperience promoting green infrastructure and educating the public on native plants and the natural
resources of south Louisiana.

Contact InformationHonora Buras, Coastal Protection and Restoration Authority, 150 Terrace Ave, Baton Rouge, LAQ2JSA 708
Phone: 225342-4604, Emailhonora.buras@la.gov
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ADAPTIVE DESIGN AQGPERATIONAL MANAGBEWIH-OR NATURAL SWSTESIGNS

Randy Bushey
Jacobs, Baton Rouge, LA, USA

Sediment diversion infrastructure designdaconstruction along the lower Mississippi River (MR) in Lower, LA is
being initiated to address the historic loss of coastal marshes. The coastal marsh losses reduce the storm surge
protection for coastal Louisiana and result in diminished fisheries aasital ecosystem habitat. The design of

major sediment diversion projects at MBreton (35,000 cfs) and Mi8arataria (75,000 cfs) to divert sediment

laden MR water during flood events (Februgrune) into these respective basins represent signifipaniects
addressing restoration of coastal marshes. These are the first major controlled sediment diversion projects for
marsh creation developed on the MR. The design, construction, and operation of the sediment diversion systems
is based on capturing haral flood events; which occurrences are beyond the physical control of the diversion
infrastructure operators. The operation of a massive infrastructure system that is based on the variability of
nature, whether it is in Louisiana or Florida, and wiegtive are discussing the sediment diversion from the MR
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the Everglades, requires the understanding that we cannot fully predict nature. Adesstanding should be the

basis for the design and operation of these restoration infrastructure systems. The Florida Everglades
Construction project ($850 million) and the Comprehensive Everglades Restoration Plan ($8.9 billion) will be used
to discusdessons learned on adaptability that should be incorporated into the design, permitting, construction,

and operations of major natural system infrastructure projects. All aspects of the design, preliminary site
investigations, surveys, and land managemanmibr to and during construction are key to the ability of the owner

to incorporate adaptive management and operations into the design, construction, permitting, and operational
parameters impacting the natural infrastructures ability to meet its desitgnici KS 2 gy SND 32+ f & |
objectives. The natural environment cannot be fully anticipagecept through historical perspectivavhich

does not include all natural scenarios which the infrastructure will encounter in{196§ear life expectancy.

The operational adaptability requires an active monitoring system to timely identify natural event characteristics

to make operational adjustments necessary to optimize the intended performance of the facility. Long term
monitoring as well as redgime input monitoring is required to address the predictability of the infrastructure
components performance. Each of the system components are required to have flexibility in their operational
capacities. The presentation will explore the adaptive managemerngjdesonstruction and operational

processes as they relate to design of natural infrastructure systems using the Everglades restoration project as an
example of adaptive management leading to successful outcomes.

PRESENTER BRandall Bushey, PE, is a senior water resource engineer with Jacobs specializing in design and construction services for
reservoirs, dams, levees and stormwater treatment wetlands. He has 42 years of experience in Southeastern US.

Contact InformationCell 561-281-1389,Email:randy.bushey@ch2m.com
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ENVIRONMENTAL FLOIMS EXASSUCCESSES AND ORSS EARNED

Dave Buzahand Dan OpdyKe
IFreese and Nichols, Austin, TX, USA
2Anchor QEA, Austin, Austin, TIYSA

Texas accelerated work on environmental flows in earnest after passage of state legislation in 2007. The Texas
Commission on Environmental Quality was delegated responsibility for creating environmental flow standards to
guide development of future waS NJ dzd S LISN¥AGA P ¢KS ¢/ 9v RSTAYySa Syga
that should remain in a stream or river for the benefit of the environment of the river, bay, and estuary, while
oFftFyOAy3a KdzYty ySSRa®é

By 2009, a comprehensive, phased pracess in place to guide creation of environmental flow standards. With
similarities to the regional water planning process, stakeholder committees were created for major river basins.
Each stakeholder committee elected a team of scientists charged witly ushsensus and the best available
information, without consideration of impacts to human needs, to:

1 Recommend water bodies for which environmental flow standards should be created,
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1 Recommend flow regimes to maintain or restore sound environments.

Science teams were given a year to produce recommendations.

Environmental flow regimes are seasonal and yearly flows for specific areas that will support the productivity,
physical etent and key habitats of those areas. By 2014, environmental flow standards had been created for
streams and estuaries in 11 major river basins.

A variety of lessons were learned in this process:

1 Uncertainty was highest when the process started. Thelfimsins started work when guidance was still in
development. The comfort level of scientists, stakeholders and regulators grew as the process continued.

1 Consensus was critical to moving forward. Legislatively mandated deadlines forced groups to woyk rapidl
towards decisions.

1 Ecological data relating flow regimes to environmental health at specific locations was practically
nonexistent and understanding of relationships between flow variability and ecosystem health is still
limited. These limitations led ta subset of historical flows forming the basis for flow standards at many
locations.

In anticipation of these challenges, adaptive management was incorporated in the legislation, allowingarten
period following creation of flow standards to condsttidies and evaluate whether the flow standards should be
modified. The state has funded $4 million for those adaptive management studies to date.

PRESENTER B@ave Buzan is an aquatic ecologist with Freese and Nichols in Austin, Texas and has weatedauality and quantity
issues in Texas since 1978 including nearly 30 years with the Texas Commission on Environmental Quality and Texasiéifes and W
Department.

Contact InformationDave Buzan, Freese and Nichols, 10431 Morado Circle, SDjtAwin, TX USA 78759, Phone:-308-3705,
Email:David.Buzan@freese.com
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MODERN SUBSIDENCHEAIN BARATARIA BYAS. OUISIANA

Mark R. Byrne¥?, Louis D. BritséhSyed Khafil Jennifer L. BerlinghéfiRicardo JohnsénAndy Falloh
1Applied Coastal Research and Engineering, MashpegeUSA
2Applied Coastal Research and Engineering, Baton RouddSIRA
3Coastal Protection and Restoration Authority, Baton RougelJGA
4Fenstermaker & Associates, apétte, LAUSA

Subsidence in south Louisiana is a primary factor influencing restoration design and wetland habitat resilience.
Understanding the causes and rates of subsidence across the Louisiana coastal zone is critical to successful
planning and im@mentation for State Master Plan projects. To this end, we conducted an assessment of recent
subsidence rates within the Barataria Basin. In particular, we evaluated cargigigigeodetic GPS (Global
Paositioning System) elevation measurementstd@4-hour continuous measurements for two separate days) for
CPRA/National Geodetic Survey (NGS) secondary benchmarks and CORS (Continuously Operating Reference
Station) elevations (primary survey markers) at 20 locations within Barataria Basin. All elevaisurensents

were made to an accuracy of approximately £2.0 cm or less. Net elevation changes rangetiGral 0.9 cm,
producing subsidence velocities of 2 to 8 mm/yr. These data record-rontsubsidence trends {40 14-year

time series) from direcsurvey measurements that are expected to be indicative of conditions at proposed
restoration sites over the next 20 to 50 years. Two wdd®el time series were used to supplement direct

elevation change measurements for northern Barataria Bay andaid3sle. Eustatic sea level for the northern
Gulf of Mexico coast was determined using ldagn water elevation measurements for the Cedar Key gauge (2
mm/yr). This change rate was subtracted from the two wdéel gauge trends in Barataria Basin taaif an
estimate of subsidence velocity at each location.

Elevation change measurements indicate a compelling relationship between subsidence and age, composition,
and thickness of Holocene deltaic deposits. In the northern portion of the basin, rateslaieely low, ranging

from 2 to 4 mm/yr. This area is characterized by the oldest deltaic deposits related to the St. Bernard and
Lafourche Delta Complexes, and sediment texture is coarser and more consolidated thamdined, more

recent depositsri the southern part of the basin. Further, the northeastern portion of Barataria Basin has
relatively thin Holocene deposits (i.e., shallow Pleistocene) compared with the southern basin. The northern half
of the Basin also contains multiple overlappireitd lobes which may contribute to the stability of these Holocene
deltaic deposits. Where subsidence rates increase to 5 to 8 mm/yr (southern basin), deltaic deposits generally are
younger and thicker, resulting in greater consolidation potential. Treiogiship between age and thickness of
deltaic deposits and resulting subsidence rates has been described previously in the literature for the Mississippi
River delta. Although time series of higgsolution geodetic GPS elevation surveys were not availaiior to the

early 2000s, the relationship between magnitude of subsidence velocities and Holocene sediment composition
and thickness developed prior to this time appears to be substantiated by our results.

PRESENTER BID. Byrnes is a Principal Gta Oceanographer with more than 30 years of experience evaluating wetland change
processes, shoreline and wetland restoration strategies, regional sediment management and storm damage impacts for doastal an
estuarine environments, and coastal change gedmorphic evolution of coastal and nearshore depositional environments.

Contact InformationMark R. Byrnes, Applied Coastal Research and Engineering, 766 Falmouth Roadl,, Sdéshpee, MA 02649;
Phone: 5086393737, Emailmbyrnes@appliedcoastal.com
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PERFORMANCE OF LBVBEBRING RIVER FLGMIND RAINFALL EVENT

Jack Cadigapand Navid Jafari
Louisiana State University, Baton Rouge, LA, USA

The Spring of 2011 brought heavy rainfall and snowmhettughout the Midwest, resulting in record flow rates

and flood stages on the Lower Mississippi River from Cairo, lllinois to the Gulf of Mexico. In many locations, the
flood crested at levels above those from the great floods of 1927 and 1937. The Mar8aillway in Louisiana

was opened for the first time since 1973, flooding nearly 5,000 square miles of rural land. As a result, the flood
protection system of levees, walls, gates and spillways was loaded to its capacity, as evidenced by the large
numberof seepage boils and saturated levee embankments. This presentation presents calibEastiZ3D

analyses of flow through levee embankments and underseepage in the shallow alluvial sand substratum. During
the calibration process, approximately over I&@fmputational analyses were conducted in a thorough

investigation of the effects of unsaturated soil parameters and evapotranspiration on levee seepage. A sensitivity
analysis was performed to determine the controlling parameters on the progressionhwéatig surface through

a levee during the drawdown phase of a highter event. Following the 2011 flood, the USACE constructed a
seepage berm at the study site. The calibrated levee model was used to explore the efficacy of the seepage berm
and evaluatduture underseepage remediation techniques like relief wells, which are a prevalent remediation
technique in Louisiana for levees and dams. In particulér seepage models coupled with an addunction to
calculate specific flow through a relief wadk fa given river stage, were used to investigate pressure relief beneath
the blanket at various relief well penetration depths and diameters. The factors of safety calculated without any
seepage control, implementation of a seepage berm, and implementafioelief wells are calculated and

presented. As a result, this research will assist in future implementation and performance of coastal protection
projects.

PRESENTER Bl@ck Cadigan is a graduate research assistant in the Department of Civil aodrgial Engineering at LSU. He research
is focused on the stability of earth embankments and subsurface flow.

Contact InformationJack Cadigan, Louisiana State University, 3252 Patrick F. Taylor Hall, Baton Rouge, LA, USA 70803,
Phone: 225%78-8475,Email:jcadigl@Isu.edu
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ECONOMIC AND GEOMGBHRP COMPARISON OFSCEAND VS. NEARSHGRED FOR
COASTAL RESTORATRRDJECTS

Whitney Caffey
LouisianaState UniversityBaton Rouge, LA, USA

Demand for dedicatedredging in U.S. waters has more than doubled in the past decade, with particular growth
in coastal Louisiana, where an estimated 90 million yd3 of sediment will be needed for barrier shoreline and
wetland restoration over the next 50 years. Sediment asitjon for these projects is typically restricted to two
primary sources: near shore (NS) materials of limited quantity and quality, and outer continental shelf (OCS)
inputs of potentially higher quality and costs. Economic tratfe between these sourdgpes have yet to be
systematically analyzed, but are expected to be prejent locationspecific; and influenced by a wide range of
constraints. In October 2015, BOEM initiated a three year, cooperative marine institute (CMI) study to
characterize theseonstraints and integrate them into a comparative, ggmnomic framework useful for
estimating the costs incurred, and the ecosystem services derived, from projects relying on these two source
materials. This presentation provides an update on the ecdagrartion of the CMI project, with a particular
emphasis on data sources, descriptive statistics, and statistical development of generic costs models for projects
using NS and OCS sedimenibe update will include a mechanical description of how gedphliajectories

and costs data are being coupled into decision support tool for examining a wide range of economaffgade
related to sediment characteristics, technological limitations, sediment transport distance, project scale (spatial
and tempora) seasonal risks, and environmental policy.

PRESENTER BI® Rex H. Caffey is a Professor of Natural Resource Economics in the LSU Agricultural Center and Louisiana Sea Grant. He
conducts applied research and extension programming related to the ecierenmd policy challenges of fisheries and coastal wetlands in
the northern Gulf of Mexico region.

Contact InformationDr.Whitney Caffey, Professot,SUUBaton Rougel A,Phone:225578-2393, Emailccaffey@lsu.edu
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CREATING A BENEHIAISE SITE IN THE®I MARSH COMPL.EX. BERNARD
PARISH, LOUISIANA

Elizabeth Calvit
Jacobs, Baton Rouge, LA, USA

The Biloxi Marsh Complex (BMC), is a collection of marsh islands, inlets, bayous, and bays in the most eastern
reaches of St. Bernard Parish, lying east of Lake Borgne, west of the Mississippi Sound and south of Hancock
County, Mississippi. The area isndfigant both to Louisiana and Mississippi due to is location and its ability to
moderate salinity for the Mississippi Sound and Lake Borgne from the influences of the Gulf of Mexico and it value
as a first line of defense for hurricane storm surge. Th€Bd/klso one of the richest sources of oysters in the

region, providing a livelihood to both Louisiana and Mississippi oystermen. Considering these factors and the
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This new BU site could serve two purposes: provide a location for disposal of suitable dredged material and create
new marsh to sustain the BMC. The permittee for the project was the Mississippi Department of Marine
Resources sindfie new source of dredged material would come from a Mississippi project and there is not a site
within the state with the capacity needed.

The challenge of permitting a BU site in the BMC included identifying existing private oyster leases, state water
bottoms and oyster seed beds, and private landowners. Reviews of historic maps and aerial imaging helped
identify potential sites that would avoid all conflicts. Ground truthing with site visits and interviews with parish
officials, oyster task force membs, existing landowners, Louisiana state agencies, federal agencies, and oyster
lease owners assisted in narrowing down the list of potential sites. One of the most exciting aspects of the project
and the most challenging was the concept of permittingeav BU site that would have the capacity to receive
potential dredged material from both Louisiana and Mississippi. If permitted, it would be the first BU site that
could be used by more than one state, allowing a more holistic approach to managing sedimdemtastal land

loss.

This presentation will describe this thrgdus year process to permit the site. The strategies, challenges, and the
ultimate success in gaining stakeholder support will be presented, with insights into the how to permit a BU site
that can be used by multiple states.

PRESENTER BElizabeth Calvit has been working in the area of beneficial use for over 15 years. She was the lead authbtafstethe
Plan for the Beneficial Use of Dredged Material for Coastal MissiasigpheProject Managmeent Plan for Selected Beneficial Use Projects
(2002) updated in 2011.

Contact InformationElizabeth Calvit, Jacobs, 4949 Essen Lane, Baton Rouge, LA, USRH&®0%]18-308-0971,
Email:ecalvit@h2m.com
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MONITORIN@AND ADAPTIVE MANAGENT MANUAL TO SUPHAORTEGRATED
ECOSYSTEM RESTORAHOR THBEEEPWATER HORIZOIN SPILL

Melissa Carlé Ann C. HijueldsNadia Martiri, Michelle Meyers Jamey ReddidgGreg Steyér Pete Tuttl& and
EricWeissberger

INational Oceanic and Atmospheric Administration, Silver Spring U\sB
2Cherokee Nation Technologies, New Orleans U@

SIndustrial Economics, Inc., Cambridge, ,NUSA

4U. S. Geological Survey, New Orleans|US%A

5U. S. Geological SugyeBaton Rouge, LAISA

8U. S. Fish and Wildlife Service, Fairhope USA

The Oil Pollution Act (OPA) Natural Resource Damage Assessment (NRDA) regulations require monitoring of
restoration projects to document effectiveness in meeting restoration dbjes, and/or the need for corrective
action. Given the unprecedented scale of the Deepwater Horizon oil spill and its associated restoration plan, the
NRDA Trustees recognized a need for a robust, scientiflzadlyd monitoring and adaptive managementAM)
framework to support restoration decisiemaking, corrective actions and measurement of restoration benefits
across multiple scales. In July 2016, the NRDA Trustee Council formed th&rGstss Implementation Group
(CrossTIG) MAM work group to proate consistency in monitoring across the seven TIGs and develop guidance
on effective evaluation of restoration outcomes at project, resource, and programmatic scales.

Building upon the monitoring frameworks and conceptual monitoring plans developed by the Trustees for Early
Restoration, the Cros8IG MAM Work Group recently developed a MAM Procedures and Guidelines Manual
Version 1.0 (MAM Manual), on behalf of the TeesCouncil. The MAM Manual is intended to guide MAM efforts
conducted by the Trustees and provides guidance on: (1) development of pl@jetimonitoring and adaptive
management plans, (2) implementation of project MAM, (3) evaluation of restorati@cteféness, (4) feedback

of information to future restoration planning and implementation, (5) data management, and (6) reporting on the
outcomes of restoration projects.

Specific monitoring recommendations are provided for the restoration of coastémas, beaches, dunes,

barrier islands, water quality, and recreational use opportunities. Monitoring guidelines for other types of
restoration projects will be developed and presented in subsequent versions of the manual. The monitoring
guidelines includ a suite of core monitoring parameters for each type of project, as well as objep@afic

monitoring parameters, definitions and associated guidelines for monitoring methods applicable to each core and
objectivespecific parameter, and recommendat®nf additional monitoring parameters to consider for adaptive
management or validation of function and services. The establishment of monitoring guidelines will facilitate the
aggregation and analysis of monitoring results across projects and the dgaloétrestoration progress more

broadly across the habitats and resources in the Gulf of Mexico region that were injured by the Deepwater
Horizon spill.

PRESENTER BID®. Carle is a Monitoring and Planning Coordinator for the Deepwater Horizon Riestdtedgram at the NOAA
Restoration Center. She has over 10 years of experience in coastal ecology and the evaluation of coastal restoratices @asdoser of
the leads for the Deepwater Horizon NRDA Gid§s MAM work group.

Contact InformationMelissa Carle, NOAA Restoration Center, 1315Wast Highway, Silver Spring, MD, USA 20902,
Phone: 30#427-8679, Emailmelissa.carle@noaa.gov
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RECENT RESTORATIAN ENHANCEMENT PROUDE AT ROCKEFELIEHRJE WITH
DU/LDWF PARTNERSHIP

Mike Carloss
Ducks Unlimited, Inc., Lafayette, LA, USA

Ducks Unlimited (DU) and the Louisiana Department of Wildlife and Fisheries (LDWF) have been collaborating for
over 25 years to enhance coastal wetland habitat at the RetlkefWildlife Refuge. The partnership between DU

and LDWF has resulted in the completion of five projects at the refuge that have enhanced more than 11,300
acres of coastal marsh and 14,400 acres of adjacent marsh. Recent restoration projects thi®pghttiership

include the LSU Water Control Structure completed in 2015 and the Unit 4 Wetlands Enhancement that is
currently in construction.

The LSU Water Control Structure project costed $1.4 million and was funded through a Cooperative Endeavor
Agreement between LDWF and DU. The project included the removal of the Miller Lake and old LSU water control
structures which were damaged by Hurricane lke and were no longer capable of managing water levels within the
Price Lake unit of the refuge. Thede®elld 6§ SR 41 G SNJ O2y i NBf & i NHzO(GdzNBa ¢ SN
with flap gates and weir boxes with a total weir length of 126 ft. The project also included a bulkhead structure,
articulating concrete block revetment, 1,100 linear feet of levesonstruction, and 379 linear feet of fishing pier.

The new LSU Water Control Structure enables management of water levels and salinity in the Price Lake Unit of
the refuge which is approximately 8,600 acres of coastal marsh habitat.

The Unit 4 Wetlandsrthancement project will cost over $1 million and is being funded through a North American
Wetlands Conservation Act grant with matching funds from DU, LDWF, and Coastal Protection & Restoration
Authority. The project will replace an old and outdated Malgacrested water control structure installed in 1967
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flashboard risers with a concretewall bulkhead and approximately 700 linear feet of ifighpier. This structure

will enable active management of water levels and salinity of the interior marsh consisting of over 5,000 acres of
intermediate and brackish marsh.

The LSU Water Control Structure and Unit 4 Wetlands Enhancement projects ardesxafypitical conservation
efforts through effective partnerships that resulted in the restoration and enhancement of over 13,600 acres of
coastal marsh. These projects enable active management of wetland conditions to promote and enhance habitat
quality for waterfowl and other wetlanelependent wildlife in addition to providing public access and recreational
opportunities.

Presenter BioMike is currently the Director of Conservation Programs for Ducks Unlimited. He retired from the Louisiana Deprtmen
Wildlife and Fisheries as Biologist Director in 2014, with much of his experience working on and managing coastal réflyEssahtd
also worked for LA Office of State Parks and NRCS.

Contact InformationMike Carloss, 125 Southpark Road, Lafayétte USA 70508, Phone: 38¥8-3288, Emailmcarloss@ducks.org
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INLAND FROM THE COAS MULFSCALAR AROACH TO REGIONAIMATE
CHANGE RESPONSES

Jeffrey Carney Traci Birch Clint Willsoh Katie Cherdy Craig Colteh Scott Hageh Cecile Guin Aimee Moles

James Wilkirfs Marla Nelsof, Melissa Daigfe and Niki Pacé

1L ouisiana State University, Baton Rouge, LA, USA
2| ouisiana Sea Grant, Baton Rouge, LA, USA
SUniversity of New Orleans, New Orleah8, USA

While climate change is a global phenomenon, the impacts are experienced most acutely iniplace LIS 2 LX S Q&
homes, communities, financial resources, culture, physical and emotionabeiati. In August 2016, a lew

pressure system dropped 22MZF NI Ay Ay (62 RIF&@8& I ONR&a [2dZAaAl yI Q3
lives and caused damage to an estimated 156,000 structures. Touted as-m-b@@0year flood" this was the

third such event in 2016 to hit the southeastern US, and dnd@re since 201NOAA NWS, 2016)

The increasing convergence of inland and coastal systems (thowagal erosion, sea level rise, rural to urban
migration and other factors) is a phenomenon Louisiana is experiencing on an unparalleled scale. Tragically,
following the storms of the last decade, many residents moved away from the sea to reducestteanly to be
flooded repeatedly from rain events over inland watersheds.
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multi-& OF € I NJ F LILINR | OK G2 NS 3IA 2 yet througH the GllfREseaftK Profy@us of thé & LJ2 Y
National Academies of Sciences, Engineering, and Medicine and the Robert Wood Johnson Foundation. The
project takes a multscalar, multidisciplinary approach to river flood modeling, health and seelhg reseech,

and applied community design to improve flood recovery and-@mngn resilience across the greater Baton Rouge
inland-coastal region. These efforts are linked to implement adaptive design opportunities irdémoaged

communities connecting univetgiresearchers with professional landscape architects, architects, planners,
policy-makers, and community members to develop design and planning best practices for reducing risk and
increasing regional adaptive capacity.

Initial results include: 1) mulplatform (SPRNT, HERAS) preliminary watershestale models for a coupled
inland-coastal system; 2) spatial and temporal indices measuring community resilience and wellbeing across the
region; 3) best practices for adaptive design and policy case studidst) urban fabric scaled architectural
proposals that synthesize findings.

The presentation will capture a long term effort in the greater Baton Rouge region to build a framework to restore
and enhance community wellbeing in the face of extrematlier and climate change. The presentation will not

only synthesize research conducted over the first year of the grant but project pathways for this work to continue
over the next two years as the project looks towards local implementation of its findings

PRESENTER Bléffrey Carney is Director of the LSU Coastal Sustainability Studio and Associate Professor in the School of Architecture.
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Contact Information Jeff Carney, LSU Coastal Sustainability Studio, Phonr&782890, Emailicarney@Isu.edu
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QUANTIFYING ECOSYWSFEINCTIONS OF COASHABITATS IN LOIASA TO
IMPROVE UNDERSTANGIAF ECOSYSTERRVICES

Tim J.BCarruthers, Melissa M. BaustidnLeland C. MossAndrea S. JerabelkAnn C. Hijueldsind Scott A.

Hemmerling
1The Water Institute of the Gulf, Baton Rouge, LA, USA
2U.S. Geological Survey, Wetland and Aquatic Research Center, MewsQLA, USA

Maintenance and restoration of intact coastal ecosystems globally is considered to have high potential for
supporting resilience of human communities, which can also be applied to coastal Louisiana. Ecosystem services
provided by intact ecosystems can iease community resilience through: reducing direct impacts of waves,

storm surge, and marginal erosion; providing essential habitat for juvenile and adult fisheries species, ducks, and
other hunted species; and potential revenue raising functions suchitaient and carbon sequestration. The

2017 Coastal Master Plan for Louisiana focuses on structural protection and restoration. Ecosystem based
approaches that can restore or enhance intact natural ecosystems such as barrier islands, marshes, mangrove
stands, aquatic vegetation, oyster reefs, and forested wetlands are an important component of current

restoration efforts. These approaches can be cost effective and have potential to provide increased ecosystem
services over time, with relatively low mainter@ncosts.

Even when secondary benefits of large, and small, scale restoration are recognized by communities and managers,
guantifying these benefits so that they can be fully included in a decision making and prioritization process
continues to be challaging. To develop common understanding and expectations amongst multiple stakeholders,

a synthesis of ecosystem functions of the coastal ecosystems and the protective, social/cultural, and economic
ecosystem services that these ecosystem functions mayatippas developed. This framework for coastal

Louisiana will be presented, with examples of ecosystem functions and supported ecosystem services that can
potentially result from ecosystem based restoration actions. Once a framework is established, tibbaiknge

is quantifying specific benefits.

Examples of increasing understanding of three ecosystem functions will be presented, wave attenuation, carbon
storage (Blue Carbon), and fish and shellfish habitat suitability. Relevant spatial scalesliwdubsed as well as
approaches for linking these different quantifications to communities, and stakeholders, as ecosystem services.
Development of frameworks for common understanding amongst stakeholders of potential ecosystem benefits of
restoration, asvell as quantification of these benefits at appropriate scales, has potential to increase inclusion of
multiple benefits of restoration more directly into planning and prioritization of restoration actions.

PRESENTER BIDD Carruthers is a coastal ecgist with more than 20 years of experience in tropical and temperate coastal ecosystems
globally. His work has focused on assessing ecosystem condition and understanding ecosystem approaches to adaptatimnaior) rest
from field based science to supp@f management and policy development.

Contact InformationTim Carruthers, Director of Coastal Ecology, 1110 River Road S., Suite 200, Baton Rouge, LA, USA 70802,
Phone: 228282112, Emailtcarruthers@thewaterinstitute.org
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RESTORE PROJECTSENI FORWARD

Vida S. CarvelP.E.
Coastal Protection and Restoration Authority, Baton Rouge, LA, USA

The Resources and Ecosystems Sustainability, Tourist Opportunities, and Revived Economies of the Gulf Coast
{GFrGSa 110G 2F HnAamH 64aw9{¢hw9 ! OG0 RSRAOFKGSa SA3IKGeE
penalties associated with the Deepwate2 NA | 2y 2Af aLIAtf (2 GKS DdzZA F /21 &
¢ NHza & CdzyRE U0 @

Over 15 years, ending by April 4, 2031, the State of Louisiana, through the Coastal Protection and Restoration
ldzi K2NRGE oa/tw! £0 | yidAOALiliostarouniShe SRSDARE Trudt FbdNE E A Y |-
approximately $260.4 million under the Direct Component and approximately $551.5 million under the Spill

Impact Component. Additionally, the CPRA will compete with other eligible entities to secure a portion of
approximately $156180 million through the Coune8elected Restoration Component.

The RESTORE Act requires the State of Louisiana, through the CPRA, to publish a Mulityear Implementation Plan
detailing its plan to expend funds under the Direct Componetih@RESTORE Act, subject to review by the U.S.
Department of Treasury (Treasury), and a State Expenditure Plan detailing its plan to expend funds under the Spill
Impact Component of the RESTORE Act, subject to approval by the Gulf Coast EcosysterioR€siarutil

(RESTORE Council). Since the eligible activities for funding under the Direct Component and Spill Impact
Component are nearly identical, and the requirements for both the Multiyear Implementation Plan and the State
Expenditure Plan are similahe State of Louisiana has combined these two plans into a single document entitled
GKS {dFGS 2F [2dzZAaAilylQa w9{¢hw9 tflyd ¢KS {GFiSQa
submission to Treasury on July 15, 2015 for expenditure of#vailable Direct Component funds. On September

21, 2015, Treasury formally notified the State that Louisiana was the first state to have a Plan accepted by
¢NBIadzNE F2NJ SELISYRAGIZINE 2F 5ANBOG / 2YLRYSyéenTdzy Ra @
submitted and approved by Treasury and RESTORE Council. This Amended Plan details the Goenpoeent

and three Spill Impact Component projects totaling $811.9 million.

Under the CounciBelected Restoration Component, the RESTORE Countgbae@omprehensive Plan to

restore the ecosystem and economy of the Gulf Coast region. As a way to evaluate and select projects, RESTORE
Council developed a process known as the Funded Priorities List (FPL). CPRA, through tHeeGmtedil
RestorationComponent, submitted five projects, totaling approximately $38.1 million for consideration in the first
FPL. After project vetting, including evaluation of use of best available science, budget reasonableness, and
environmental compliance readiness, alfiprojects were selected for the first Funded Priority List.

PRESENTER BMDs. Carver is a licensed Professional Engineer in the Project Management Division at CPRA.

Contact InformationVida S. Carver, Coastal Protection and Restoration Authority, 150 Terrace Avenue, Baton Rouge, LA, USA 70802,
Phone: 2283422799, EmailVida.Carver@la.gov
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DESIGN CONSIDERATSGIOR ROCK SILLENNNG SHAR.INES

Brian A. Caufielt| P.E., CFM, D.C&anley Ba¢PG., Dist. D. GErannie Bdj P.E. and Laura Burbage.W.D
1CDM Smith, Boston, MA, USA
2CDM Smith, Baton Rouge, LA, USA
3CDM Smith, Newport News, VA, USA

Design of rock sills as toe protectiassociated with marsh restoration as part of a living shorelines challenges an
engineer to think outside of their normal boundaries. When doing design of normal rock structures, engineers
consider the elevation of wave runup under extremal events and togkotect the slope or ensure that there is
limited overtopping volume. When designing a rock sill as part of a living shoreline, the sill should be completely
inundated during certain parts of the normal tidal cycle to ensure functionality of the mtmarsh that the sill

is protecting.

There is limited design guidance available to engineers as they work out the design input conditions as well as
good data to use to develop the design conditions for these rock sills. Two recent rock sills thaesigned in

the Northeast incurred design challenges to achieve a structure that resisted wave energy with minimal design
footprints. The extremal events that are used in standard structure design submerge these structures such that
they are no longer factioning as directly dissipating wave energy but rather work indirectly as a submerged reef.
Design guidance for stone size and structure shape and profile such as those found in the U.S. Army Corps of
Engineeroastal Engineering Manu@M-11102-110)or the Hydraulic Design of Flood Control Chan(tels:
11102-1601) can still be used, but additional judgement is necessary when selecting the design conditions.

As design of rock sills as a part of living shorelines progress, more and more agengesipadire providing

guidelines. Several states are starting to put out design guidance for living shorelines. New Jersey has published a
Living Shorelines Engineering Guidel{284.6) and the State of New York is looking to publish their design

guidelines. These various guidelines will ensure that future design efforts can achieve the project goal of fringe
marsh creation and stabilization.

PRESENTER BM. Caufield is a senior coastal engineer with more than 15 years of experience specializirayéashef hydrodynamic
modeling, wave transformation, coastal structure design and sediment transport. He has extensive experience developimpdogimhem
numerical models for sediment transport, nearshore spectral wave transformation, bathymetric encdmibhydrodynamic processes.

Contact InformationBrian A. Caufield, CDM Smith, 75 State Street, Suite 701, Boston, MA, USA 02109, Pht526643,
Email:caufieldba@cdmsmith.com
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RESILIENCE IN CONTEOW CULTURE SHAPERISKCOMMUNITIE

Brandon N. Champagne
Louisiana State University, Baton Rouge, LA, USA

In response to the growing number of flooelated disasters around the world, flood risk research is now pivoting

to more qualitative concepts such as vulnerability and resilience to explain how societies can effectively plan for
future flooding scenariaRecent attention has concentrated on the idea of context in flood risk assessment;
specifically how risk is perceived and considered among different socioeconomic groups. Considering the cultural
fabric of a region or society during disaster risk reducis known to benefit communities because it

contextualizes these disasters, as well as the people living through them. For example, some communities in
coastal Louisiana perceive their surrounding cultural landscape as too important to relocate frquite thes

present risk that they live with.

However, other than this anecdotal evidence by people who live on the coast, there is not yet any definitive
evidence that their shared sense of culture provides stability in terms of community cohesion dieticesifter

a disaster occurs. To prove this phenomenon, a dasymetric mapping technique was used in which cultural assets
(places of worship, cemeteries, museums, etc.) were mapped and spatially analyzed along with known levels of
flood risk and indicata of community vulnerability and resilience. The results of this approach validated the
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situations. Knowing the extent to which these culturalzgsd Sy Kl yOS | O02YYdzy A& Qa ad
could help restoration planners consider them in their traditional cost benefit analyses in the future.

PRESENTER BBtandon Champagne is a recent graduate of Louisiana State University witilesoBaf Science in Coastal
Environmental Science. His interests include modelling flood risk of communities in south Louisiana in order to helpgrotectities
and make them more sustainable.

Contact InformationBrandon Champagne, 102 RushmoreMayngsville, A70592Phone: 3376545497, Emailbcham21@lsu.edu
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MEASURING COMMUNIWELEBEING IN THE EE OF INCREASED HLBC5KS: A
CASE STUDY OF THE® ROUGE, LOUISIANREA

Yi Ling Chayand Traci Birch
Louisiana State University Coastal Sustainability Studio, Baton Rouge, LA, USA

In August 2016, a loyressure system dropped 221" of rain in two days across Louisiana's capitol region.
Resultant flooding led to transportation and economisrdption across the Gulf Coast, took 13 lives, and caused
damage to an estimated 156,000 structures. Touted as a-lieig000year flood" this was the third such event in
2016 to hit the southeastern US, and one of nine since 2010. Climate changeipredictliicate severe

precipitation events are likely to increase in frequency and intensity in the fuRisks to inland communities in
south Louisiana compound ongoing threats to coastal areas from extremely shallow topography, sea level
rise, land lossand increased tropical storm intensities. As sea levels rise and shorelines erode, there is a
growing recognition that retreat from the coast is preferred or required given significant fiscal,
infrastructural, and social constraints on coastal settlemértte increasing convergence of inland and
coastal communities is a phenomenon Louisiana is experiencing on an unparalleled scale, though the issue
is not unique to the state. Following the storms of the last decade, many residents moved away from the
seato reduce their risk only to be flooded repeatedly from rain events over inland watersheds.

East Baton Rouge, Livingston, and Ascension parishes are continuing to grow as people migrate from the coast but
have increasingly been impacted by weathelated events. After natural hazards affect communities, it is up to
individuals, policymakers, and developers to make adaptive decisions for sustainable futures. In order to build
adaptive capacity, there needs to be an understanding of what itmeans® bud  O1 a0 SGGISNE GKI

The obijective of this research is to develop an index to measure the variability of and capacity gaps in community
well-being. Adopting the methods of Burton (2015) and Cutter et al. (2010), we collected over 100 variables
relating to local welbeing at the censutract level in East Baton Rouge, Ascension, and Livingston parishes. The
variables were categorized into public health and safety, community identity, economic stability, natural
environment, and built environmenbtcapture dimensions of welleing. Preliminary results indicate there are
large gaps in the data, with some of the most important variables undocumented, such as mental health
indicators. Data gaps are particularly striking in the rural regions of kteimgarish, where individuals were
affected most severely by the August 2016 floods. This index is situated as the first step in synthesizing profiles
across the inlangtoastal system and provides a tool for comparison of-lveiihg in East Baton Rougesc&nsion,

and Livingston parishes. Ultimately, this research can serve as a deuiimg tool to inform adaptation best
practices for current residents, policymakers and developers, and will help to identify communalities between
coastal and inland comumities for consideration in the event coastal residents migrate inland.

This research was performed with the support of the National Academies of Sciences and the Robert Wood
Johnson Foundation.

PRESENTER BYOLing Chan is a graduate research assistant at the LSU Coastal Sustainability Studio. She expects to receive her M.S. in
geography, a minor in environmental science, and a GIS graduate certificate in May 2018 from LSU. Her research conmunes GIS a
historical analysis to understand community resilience to flooding.

Contact InformationYi Ling Chan, LSU Coastal Sustainability Studio, 212 Design Building, Louisiana State University, Baton Rouge, LA, USA
70803, Phone: 225784990, Emailyilchan2@gmail.com
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PROGRAM

Maury O. Chatellier
Coastal Protection and Restoration Authority, Baton Rouge, LA, USA

On June 02, 2017, the Louisiana Sfat8 3 A af I (G dzNB F LILINR SR [ 2dzA aAl yI Qa [ 2Y
Sustainable Coast. As did the 2012 plan, the 2017 version also details a $50 billion program over the next 50
years.

The 2017 Coastal Master Plan includes $18 billion for marsh cre&bduillion for sediment diversions, and more
than $2 billion for other types of restoration projects, providing land building benefits of 800 to 1,200 square
miles compared to no action.
1 $19 billion for structural protection and $6 billion for nonstrulrisk reduction; these projects will
reduce expected annual damage by $8.3 billion by year 50 as compared to no action and are expected to
pay for themselves three times over the course of implementing the plan.

In all, the master plan outlines projecthat cost, in present value, approximately $50 billion.

As an outcome of the Deepwater Horizon spill, there are three main funding streams that send money back to the
Gulf to help each state recover from the oil spill. The National Fish and Wildlifel&ton (NFWF) Gulf

Environmental Benefit Fund comes from the criminal settlement between Transocean and BP and contains $2.54
billion to fund projects that benefit Gulf Coast natural resources impacted by the spill. The RESTORE Act directs
$5.3 billion & Clean Water Act penalties back to the Gulf for ecosystem and economic recovery efforts. And an
FRRAGAZ2YIE Pydy oO0AftA2Y Aa @At ofS GKNRddzAK (KS 58
to help restore wildlife and habitat damaged the spill.

Louisiana will receive approximately $8 billion in restoration funding over the next 16 years. This influx of dollars
F@FAfLF0ofS F2NI SYGANRYYSyYyGlrf NBal2Nl A2y aAIYAFAOl Y
implementaion. The scale of projects will increase significantly. The increased funding will allow for early
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projects to date. While increased fundingrys larger design and construction efforts, these funding streams
KFEgS + FAYAGS @I f dsSo LOQA AYLISNYI GAOS GKFGO LINRPLISN Y
time, future funding streams to complete the master plan implementationuamecognized.

PRESENTER BMD. Chatellier is the Chief of the Project Management Division for CPRA and a registered Civil Engineer with more than
twenty years of design and management experience. He has extensive agency experience having semflragr@ler and Senior
Engineer in the Executive Division. He has a strong background in planning and development of the agency progrart fionaéidspi
projects.

Contact InformationMaury O. Chatellier, P.E., Coastal Protection and Restoratihiorty, 150 Terrace Avenue, Baton Rouge, LA, USA
70802, Phone: 228342-6504, Emailmaury.chatellier@la.gov



mailto:maury.chatellier@la.gov

WAVE ATTENUATION BONSTRUCTED OYSTHH-BREAKWATERS

Jason Chauvin? Qin J. ChénNavidJafar?, Thomas EveréttJosh Cartér
1T. Baker Smith, Baton Rouge, LA, USA
2| ouisiana State University, Baton Rouge, LA, USA
3Mott MacDonald, Austin, TX, USA

Biloxi Marsh located in St. Bernard Parish, Louisiana has experienced significant shorsioreien@cent years.
The Living Shoreline Demonstration Project, completed in February 2017, constructed three miles of living
shoreline structures to attenuate waves and thus combat marsh edge erosion along the shoreline of Eloi Bay.
Several types ofanstructed oyster reef breakwaters were installed for this demonstration project. Along with
the primary goal of shoreline protection, secondary goals include oyster growth and colonization, sediment
accretion, and performance demonstration of the livsttpreline products. Due to the experimental nature of
these products, available performance characteristics are limited.

Wave attenuation across the constructed oyster reef breakwaters was measured using ottoned pressure
gages. Seven pressuraggs were deployed to obtain wave characteristics on the unprotected and protected
sides of four types of breakwater structures. The raw pressure data was processed to determine water surface
elevation, significant wave height, and peak wave period.dtitian to the wave gages, two water level sondes
were deployed to record water surface elevations at the site. Topographic and bathymetric surveys were also
conducted along transects at the wave gage locations to provide a profile of the shorelinguwtdrss. The

wave attenuation and transmission characteristics of the oyster reef breakwaters from-#itel imeasurements

will be presented.

PRESENTER Bl@son Chauvin is licensed civil engineer from Houma, LA. He has experience with multipleftmtion and coastal
NBEad2NIGA2y LINR2SOlaod IS Aa a8t G2 3ANIRdzZ GS 6AGK I8 al adSNRa

Contact InformationJason Chauvin, T. Baker Smith, 17534 Old Jefferson Highway,-SuReaDievik, LA, USA 70769,
Phone: 985223-9265, Email: jason.chauvin@tbsmith.com
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RESTORING THE CAMIMAAHIEADLANDS: ANFEETIVE AND SYNERG&ARPPROACH

Adrian Chavarrieand Sharon Osowski Morgan, Ph.D.
U.S. Environmental Protection Agency, Region 6, Dallas T¢RA

The Caminada Headlands is the last of its type in Louisiana. Located south and east of Port Fourchon in Lafourche
Parish, the headland is a-tile-long undeveloped beach that stretches from West Belle Pass on the west to
Caminada Pass on the easthe beach, dune and marsh provide habitat but also serve to protect valuable
infrastructure including Port Fourchon, LA Highway 1, and the lower Lafolewde systemThe Caminada

Headlands have experienced extensive shoreline erosion and land loes4h, wetland, beach and dune

habitats. Fortunately, the significance of the headlands is recognized and restoration is occurring incrementally
and through synergistic, collaborative efforts. Two projects were completed by the State of Louisiana and two
additional projects are planned with funding from the Coastal Wetlands Planning, Protection and Restoration Act
(CWPPRA) program. The Caminada Headlands Backbarrier Marsh Creatidh)(Brdject was recently

approved for construction funding by the CRRA program. The BIX'1 project will restore approximately 430

acres of marsh immediately behind a beach and dune restoration project completed in 2015. Efforts are currently
underway tosolicit bids for constructionThe Caminada Headlands Back Barriard¥l Creation Increment Il (BA

193) CWPPRA project is currently in engineering and design. This project is immediately adjacenttbthe BA
project and behind the dune and beach restoration project completed in 2016.

The presentation will provide a bfierientation of the two existing restoration projects, focus on the design
details and features of the two planned CWPPRA Projects, discuss the synergistic impacts of the projects, and
identify cost savings and lessons learned.

PRESENTER Bl&drianChavarria is an Environmental Engineer with EPA Region 6. He represents EPA on the CWPPRA Planning and
Evaluation Subcommittee and is also a member of the CWPPRA Engineering Workgroup. He has a Bachelor of Scienceder@igil Engi
from the Universityof Texas at Arlington.

Contact Information Adrian Chavarria, EPA Region 6, 1445 Ross Avealles, Texas, 75202, Pho2#4-665-3103,
Email:Chavarria.adrian@epa.gov




INTEGRATING HIGHELITY MODELS WITHMREMOTE SENSINGHRIQUES TO
PREDICTT®RM IMPACTS ON LCIANA COASTAL ANDLDAIC SYSTEMS

Qin Jim CheYt, Kehui X Brady Couvillioh Claire JeukénAp van DongerénRobert McCdll Mindert De Vries

Cody Johnsdrand Kelin Ht
INortheastern University, Boston, MA, USA
2| ouisiana Stat University, Baton Rouge, LA, USA
3U.S. Geological Survey, Wetland and Aquatic Research Center, Baton Rouge, LA, USA
4Deltares

The successful implementation of the Louisiana Coastal Master Plan depends on (1) a thorough understanding of
the deltaic systm dynamics of coastal wetlands, shallow estuaries and barrier islands as well as their connection
in order to manage sediment budgets, and (2) the development of the capability to quantify the (seasonally
varying) effectiveness of these natural landscaipasitigating storminduced waves and surges, and thus reduce
hydraulic loads on flood defensd$owever, both aspects require further development. The effectiveness of the
deltaic system in flood risk reduction has thus far been difficult to quantifpudstanding issue is that statef-

the-art numerical models need spatiallgnd temporallyvarying input parameters of vegetation biophysical
properties that are not easily obtained-gitu for large areas and at regular time intervals. Moreover, the

sedment fluxes during storms between the barrier islands, shallow lakes and open bays, and the marshes are not
well understoodTo address both issues, this project is developing an innovative model system, which integrates
state-of-the-art physical processehighresolution satellite data and isitu measurements. The key components

are (1) a set of integrated opesource, procesbased models (Delft3D and XBeach), which operate at different
spatial scales and have been proven for complex barrier/marshragsi@nd (2) algorithms and databases that

derive model input of vegetation properties from remotedgnsed (satellite) data grourtclithed by insitu
observations. The cooperative research is resulting in the following products: (a) a database of reendely

and groundtruthed biophysical information for the Mississippi River Delta with high resolution in time and space,
which can be used as input into computer models and for monitoring and evaluating the status of the salt
marshes; (b) a higfidelity hydrodynamic and eecmorphodynamic modeling system for Breton Sound, Barataria
Bay and Terrebonne Bay that can be used in assessing the effectiveness and interdependency of barrier islands,
wetlands and levees, and evaluation and management of lacgéerestoration and flood defense systems; and

(c) conceptual strategies to maximize sediment retention. These products and knowledge will have direct
applicability and utility in support of the implementation of the Coastal Master Plan, and provide ingh to t

flood risk modeling.

PRESENTER BI®. Chen is Professor of Civil & Environmental Engineering/Marine & Environmental Sciences at Northeastern University.
He specializes in the development and application of numerical models for coastal dynamics (waves, curremgeflaitbn interactions,
sediment transport). He conducts field experiments and application of remote sensing argenfghmance computingechnologies to

solve engineering problems.

Contact InformationQin Jim Chen, Department of Civil and Environmental Engineering, Northeastern University, 471 Snell Engineering
Building, 360 Huntington Ave, Boston, MA, 02115, USA, Phon&7#&5465, Enail: g.chen@northeastern.edu
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RESILIENCY

Chett ChiassonMPA
Greater Lafourche Port Commission, Cut Off, U3A
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exploration and production in the US Gulf of Mexico, accounting for approximately 1 in every 5 barrels of olil
produced in the nation. We do this &location which is the southernmost in Louisiana, and the most centrally
located port on the US Gulf, immediately on the edge of the Louisiana coast.

In total, over $1 billion of built assets are located in Port Fourchon providing the services neddedl¢,

LINE RdzOSS FyR ONAY3I F&AK2NB | LIIINREAYIFGSte uwm: 2F ! YSN
recognized long ago that we needed to plan for subsidence and sea level rise, and have been working for over 20
years to take our appiaxh to capital planning beyond the sustainable development of our Port to one of Holistic
Resiliency.

As we have implemented our Northern Expansion development, we have built our grey infrastructure higher and
harder, by building our development landsilkheads, roads, and other infrastructure to higher elevations

intended to outstrip the rate of subsidence and sea level rise. Additionally, we have methodically surrounded
these grey infrastructure works with green infrastructure, constructing and/oworas over 1,000 acres of marsh
and cheniere forested ridge habitat as critical natural protective buffers to these built assets through the
mitigation works required to offset our development.

Port Fourchon works closely with a host of partners ranioig our tenants in the energy industry to state and

federal agencies, environmental and conservationspoofits and norgovernmental organizations to protect our
Y6IEGA2yQa ONAGAOIE SySNHE AYTNI aldNUzO(G é&zNB aAY yIH-QEI YNS K.
imperiled landscape so that we can be truly holistically resilient.

PRESENTER BGDett Chiasson is the Executive Director of the Greater Lafourche Port Commission, the public entity which manages both
Port Fourchon and the Soutlafourche Leonard Miller Jr Airport. Chett received both his undergraduate degree in Political Science and his
Masters of Public Administration from Louisiana State University. Born and raised along Bayou Lafourche, he residds lio @sia®4.

Contat Information Chett Chiasson, 16829 East Main Street, Cut Off, LA 70345, Phott& 28801, Emailchettc@portfourchon.com
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MULTIPLE TOOLS FGR ERMINING THE FAOENITRATE IN A DELTJ FLOODPLAIN

Alexandra Christensénp Edward Castafiedsloya? and Robert Twilley
1L ouisiana State University, Baton Rouge, LA, USA
2Florida International University, Miami, FL, USA

Large nitrogen loads to the Mississippi River watershed lead to high nitrate concentrations within coastal
Louisiana and can have harmful effects on coastal ecosystems in the Gulf of Mexico. Connectivity describes the
exchange between channels and floodpkand ultimately controls delivery of nitratnriched water to

floodplain wetlands, where nitrate can be removed. Within any given delta, connectivity is controlled by tides and
wind events (hourly), river discharge and vegetation (seasonally), andagpbotogy (yearly). This project

focuses on the hourly scale, as tides move water into and out of a floodplain and temperature encourages or
discourages biogeochemical activity. Field sites at Wax Lake Delta (WLD), a prograding delta in southeastern
Louisana, were used to study the fate of nitrate within subtidal and intertidal freshwater marshes. Two 10m by
1m openair chambers were enriched witBNQ; to study the transformation of nitrate in these systems. These

sites vary in elevation relative to thalal datum and dominant vegetation. Experiments were run in April at the
start of the growing season. Relative contributions to nitrate removal from denitrification, biological uptake, and
dissimilatory nitrate reduction to ammonium were measured throughthiese experiments, with a total nitrate
RAAILIISENI yOS 2F yMH>Y2TKYHKNI YR Ty>Y2fKYHKNI AYy @K
results are also used to parameterize a Delf®Rter Quality model, which was coupled with our DelfBlom

model for Januarjune of 2015. Preliminary model results show spatial trends matching previous field
observations, with lower nitrate concentrations in the intertidal wetlands and higher concentrations in the
subtidal wetlands, similar to values in thestributary channels. These results highlight the importance of

residence time and biological potential for nitrate uptake. Better quantification of residence time and connectivity
between the channels and floodplains is still being pursued and willdendal to understanding the role of

deltaic floodplains, such as Wax Lake Delta, in nitrate removal from rivers. Together these field and model
experiments can also be useful in understanding the impact of restoration projects, such as sediment diversions

A
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PRESENTER BAfexandra Christensen is a Ph.D. student in Oceanography and Coastal Sciences at Louisiana State University. Her research
focuses on deltaic floodplain hydrodynamics and nitrate biogeochemistry. Shéainaia system of monitoring stations at Wax Lake Delta,
LA and carries out field and model experiments related to connectivity and nitrate processing.

Contact InformationAlexandra Christensen, Louisiana State University, 3237 Energy Coast and Environment Building, Baton Rouge, LA,
USA 70803. Phone: 6&73-2764, EmailAChril9@Isu.edu
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ENVIRONMENTAL FLOWM3 OUISIANA: A STAWIE WATER BUDGET FRAMIRK
AND A PILOT STUDYRFRSSESSING FRESHYRAHLOW IMPACTS TWILSIANA
ESTUARIES

Ryan ClarkScott Hemmerling, Melissa Baustian, Eric White, Yushi Wang, Harris Bienn, and Andrea Jerabek
The Water Institute of the Gulf, Baton Rougé, USA

The Water Institute of the Gulf (the Institute) has developed a framework to analyze available resources and
demand for both surface water and groundwater across Louisiana, allowing researchers to analyze available water
supplies and the consumpti levels of various end users, including public supplies, agriculture, and industry.

Case studies in the Carri¥gilcox, Chicot, and Southern Hills aquifers were used to test the assessment

framework and its applicability under various use scenariogor@gcting the population and urbanization of
communities into the future, evaluating energy costs and salinity levels, and studying coastal requirements for
FNBAKglFGSNE (GKS LyadAddziS Aa FAYRAY3I y S dheddsaarkhatnd? Y
data collected will help policymakers make informed decisions about water use and ensure that Louisiana will
have an adequate supply of freshwater for public drinking as well as agricultural and industrial use.

One of the key uncertaintgeof the water resources framework was determined to be the quantity of freshwater
necessary to be delivered to coastal estuaries by rivers. Freshwater input serves several essential ecological
functions, including the regulation of salinity, and delivefywutrients and sediments from the watershed. To
begin quantifying these environmental flows, the Institute performed a pilot study to determine the effects of
changing freshwater inflow of the Amite River to the marshes and swamps around Lake Mauhepiastifute
developed a state of the art computer model that has previously been used to determine the hydrologic,
ecological, and land change effects of Louisiana coastal restoration projects from the Coastal Protection and
Restoration Authority (CPRA)ZY Coastal Master Plan. This project adapted that model to determine the
ecological responses of the wetlands, swamps, and estuaries to variations in riverine freshwater input. It
illustrated how variations in the flow of rivers such as the Amite can bffeets on the suitability of habitats for
key fish and wildlife species, as well as how it affects the distribution of wetland vegetation types over time. The
methods developed in this pilot study can be adapted and used in coastal riverine systenss.aclisf@ana,
nationally, and around the world.

PRESENTER BRyan Clark is a Geologist at The Water Institute of the Gulf, with over 15 years of experience in large, multidisciplinary
projects. His work includes research on water resources, floodirtheanironmental flows. Clark earned a BS in geology from LSU, and an
MS in earth science from Tulane University.

Contact InformationRyan Clark, The Water Institute of the Gulf, 1110 S River Road Suite 200, Baton Rouge, LA, USA 70802,
Phone: 228227-2725, Emailrclark@thewaterinstitute.org
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IMPACTS TO SURGE AMEBVES DUE TO THE2@COASTAL MASTERIRL

Zachary CobekndHugh Roberts, PE
Arcadis US, Highlands Ranch, CO USA

& LJ NI 2 2017[CBadtal KastenPlar simulations of hurricamticed storm surge and waves have

been conducted to determine the benefits of both individual projects as well as how projects interact with each
other. The types of projects considered fell into two @aiges: structural risk reduction, such as levees, and
restoration projects, such as march creations and diversions. The simulations identify two important aspects of
K2g (GKSaS LINRP2SOGa AYyadSNI Ol 6AGK [ 2 dthéwithe ymplénientdtiony R& O
of risk reduction projects will displace water is critical to limiting induced damages and maximizing project

benefits. Second, understanding how restoration projects can alter the design characteristics of adjacent

structural rik reduction projects is important for the design and adaptive management of projBetsng this
presentation, examples for projects along the Mississippi River will be highlighted.

PRESENTER BI@ch is a water resources engineer specializing in targle coastal, riverine, and hydrologic applications. He has
successfully developed and applied models designed to analyze hurricane storm surge and waves, hydraulic scour afelgissesea
coastal restoration impacts, levee design and feasilstitiylies, and water quality.

Contact InformationZachary Cobell, Arcadis US, 630 Plaza Dr. #100, Highlands Ranch, CO, USA 80129,-886:844120
Email:Zachary.Cobell@arcadis.com
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MODELINGTORM SURGE SUPRBEISSVPACTS IN GALVBESI BAY

Zachary Cobél] Paul TschirkyPhD, PE, Falcolm Hulhris SaliéeHugh Roberis PE
1Arcadis US, Highlands Ranch, CO USA
2Dannenbaum Engineering, Houston, TX USA

The protection of the population artie critical infrastructure along the coastal and Galveston Bay has received
significant attention since Hurricane Ike. Various dike and storm surge suppression and flood reduction barrier
systems have been and are currently being proposed and studiextitece the vulnerability of the upper Texas

coast to storm surge and associated flooding. This study examines the modeling of the impacts of some of these
proposed storm defenses from the perspective of both reducing risk due to storm surge and wavel aas we

daily hydrodynamics and environmental conditions within Galveston Bay.

Galveston Bay is linked to the Gulf of Mexico through 3 main passes with the Houston Ship Channel at Bolivar
Roads being the main conveyance pathway. Seven main freshwates iapigr the system throughout the upper
reaches of the bay. Given the geometry of the bay and the fact that storm surge suppression alternatives would
include gated structures significantly reducing the creastional area for flow in the 3 main passefieaible

YSaK Y2RSt 41 a RSaA NB R dFlow Fl&iBleNdeshyahdiARGRC weré selecet forlthiss 4 Q
task.

Storm surge simulations were conducted using the coupled ADCIRC+SWAN storm surge and wave model. These
simulations consisted of runmy hundreds of synthetic hurricanes developed during the FEMA Flood Insurance
Rate Map study in Louisiana and Texas incorporating projected sea level rise values in 2085. Results were
analyzed to understand the economic benefits associated with projemtraitives along the Texas coast.

During nonstorm periods, the storm surge suppression features, particularly gates, must be designed to ensure
limited adverse impacts to the environmental conditions within the bay. Model validation was conducted for a
historical threeyear period, followed by simulations of the same th#gsar period with the storm surge
suppression measured installed and gates open to understand impacts to salinity, water levels, and discharge
through the gate openings. A series of gatafigurations were analyzed to understand how to maximize
discharge and minimize cost.

Results are presented from both phases of this work showing performance of the structures during both hurricane
and daily conditions followed by recommendations fatufe work that will be important for understanding in

greater detail how different vegetative and wildlife species might be impacted, as well as navigational
considerations.

PRESENTER BFach is a water resources engineer specializing in large seaal; riverine, and hydrologic applications. He has
successfully developed and applied models designed to analyze hurricane storm surge and waves, hydraulic scour alelgsisssea
coastal restoration impacts, levee design and feasibility studied water quality.

Contact InformationZachary Cobell, Arcadis US, 630 Plaza Dr. #100, Highlands Ranch, CO, USA 80129,-B58844720
Email:Zachary.Cobell@arcadis.com
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NATURAL AND NATUBESED FEATURES FORSTAL PROTECTION

Georganna B. Collins
Ecology and Environment, Inc., Houston, TX, USA

Working with Nature is an integrated process which involves means and methods to develapmvsiolutions

with respect to nature and projects thatovide economic development and coastal protection. Working with

nature has become a program launched in 2013 called Engineering With Nature (EWN) at the U.S. Army Corps of
O9YAAYSSNBERQ 9yIAAYSSNAYy3I wSaSlk NOK 5 S disliverylaNeoyfoinic, /sdsigl,i S NJ
and environmental benefits associated with water resources infrastructure projects, such as navigation channel
maintenance and inland stormwater managenefs part of this EWN Program, in response to Hurricane Sandy
recoveryefforts, in 2015 a report on the Use of Natural and Natbesed Features (NNBF) for Coastal Resilience
was prepared classifying NNBF, characterizing vulnerabilities, developing performance metrics, and addressing
key policy challenges. To date, internaiid guidelines are being developed to inform the conceptualization,
planning, design, engineering, construction, and maintenance of NNBF used to support resilience and flood risk
reduction for coasts, bays, and estuaries. This presentation highlights GiN8&nce Document content

addressing beaches, dunes, barrier islands, marshes, seagrass beds, and reefs.

PRESENTER BM3. Collins is a chief Landscape Architect and project manager with more than 20 years of experience planning, designing,
and implemening habitat restoration construction projects. She has extensive experience with stream and river restoration, wetland
restoration and habitat creation along the Mississippi River and coastal streams in Mississippi, Alabama, Texas, aadahduisiare

more than 50 projects dedicated to preserving and restoring coastal shorelines nationally and internationally and iy auor&irty with

USACE and ERDC and others on preparing the International Guidelines for NNBF.

Contact InformationGeorganna Catis, Ecology and Environment, Inc., 2 Riverway, Suite 625, Houston, Texas USA, 77056,
Phone: 713344-3000, Emailgcollins@ene.com
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ADVANCING EQUITYURBAN RESILENCE

Robert Collins
Dillard University, NewWrleans, LA, USA

Within the last decade, Southeast Louisiana has become a global hub of resilience, disaster management, and
innovation. As we continue to advance resiliency in the region, it is crucial that marginalized communities such as
low-incomecony dzy AGAS& yR O2YYdzyAdASa 2F 02t 2NJ R2y Qd RA&LJ
processes that promote progress in the region. In addressing the issues common to urban resilience, such as
climate change, coastal land loss, water quality, stodm water management, there must also be a pointed

effort to promote economic and environmental equity. One way to do this will be by ensuring marginalized
individuals are able to enter the field and are also given fair access to the wide array of-akidlgtebs within the

field.

As one of the few historically black universities in the state, Dillard University has long focused on targeted
approaches to closing the equity gap in Southeast Louisiana. Whether through their Deep South Center for
Envirormental Justice or their forthcoming program in Urban Water Management, Dillard is constantly thinking of
ways to create a pipeline of students entering midskél positions that are dedicated to building resilience and
improving the urban environment. kssence, they are training and preparing a number of skilled workers that
gAff KSEtLI 02 RAOGSNEATE G(GKS NBIA2YyQa ¢g2N] F2NDOSO

This presentation will discuss the importance of investing in local higher education institutions to help
communities in Southeasblisiana build resilience against natural and rma&de disasters. It will also explain

the importance of promoting equity, diversity and inclusion in the field of urban resilience. Doing so will ensure
that any and all steps taken to develop strategiesesiliency will reflect the diversity and vibrancy of the region.

PRESENTER BI®. Robert Collins is Professor of Urban Studies and Public Policy at Dillard University, as well as a writer, speaker, and
consultant specializing in urban politics, urg@lanning, and in understanding, preventing, and recovering from disasters. As an
experienced university administrator, he served as the Founding Dean of the College of Arts and Sciences at Dillargl Universit

Contact InformationRobert Collins, Dillard University, 2601 Gentilly Blvd, New Orleans, LA 70122dethad@dillard.edu
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ADAPTIVE TRANSITIONBE LONG ERM PESPECTIVE ON HUMANSCHANGING
COASTASETTINGS

Craig E. Colten
Louisiana State University, Baton Rouge, LA, USA

There is ample discussion about community resilience and adaptation to changing environmental conditions.
These vital discussions suggest that multiple, disjointed adaptationgrogel coastal saeties toward a viable
future. What they lack is a sufficiently lostigrm perspective that considers the wide range of pthesed

cultural, social, economic, technological, and political factors that must blend together for a sutaedsf
sustainable transitionThis paper will compare the concepts of adaptation and transition as they relate to the
Kdzyl'y O2Ftad 2F [2dA&AlLYl FYR ONARGAlLdzZS GKS F6aSyo0oSs
diverse set of historicakcords on past environmental management projects, | will contrast the adaptations
imposed on local societies with successful transitions in other situations. Séiased planning for coastal
protection and restoration has largely neglected the so@#lies, cultural norms, and belief systems embraced by
the population of coastal Louisiana. An underlying assumngs that society will adapThis perspective lacks

both a sufficient temporal horizon and recognition of social complexity to incorporaptae transitions into

the planning process. | intend this critique to highlight how past imposed adaptations do not lead to successful
transitions. | will argue for a historically informed process that considers the past challenges and the potentials for
merging sciencéased planning of the biophysical coast to mobilize adaptive transitions of the human coast.

Presenter BioCraig E. Colten is the Carl O. Sauer Professor of Geography at Louisiana State University. He has written sevethébooks on
environmental historical geography of Louisiana.

Contact InformationCraig Colten, Department of Geography and Anthropology, 227 HRusselKniffen, Louisiana State University,
Baton Rouge, LA 70803, phone: 2256180, emailccolten@Isu.edu
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SUPPORTING COASTAITREACH WITH THE GDAL INFORMATION MAGEMENT
SYSTEM (CIMS)

Craig Conzelmani Charles R. VillarrulsiaChristina Hunnicuttand Edward L. Haywood3ll
1U.S. Geological Survéyetland and Aquatic Research Center, Lafayettel ISR
2Coastal Protection and Restoration Authority, Baton RougelJSA

The Louisiana Coastal Protection and Restoration Authority (CPRA) has for nearly a decade made its coastal
protection and restorabn data and information widely available on the internet using aeeabled, GIS

integrated system called SONRIS. Recently, ever growing responsibilities, an increase in data generation, and the
need to deliver this information in a timely and efficienanner have inspired an effort by the CPRA to

significantly improve its data management and delivery capabilities. The first step was the development of a Data
Management Plan in January 2013 through a partnership with The Water Institute of the BaIlEPRA then

LI NIYSNBR gAGK GKS ! ®{ ® DS2f23A0It {d2NBSeQa bl iAra2yl
Coastal Information Management System (CIMS) in an effort to redesign its data management and delivery
capabilities. As of the summer 2914, CIMS is a combined network of websites hosted by CPRA
(www.coastal.louisiana.gov), a GIS database, and a project relational database into -ime@s#fed system

OFLI o6fS 2F NRoOodzA(G @AadzZ t Al FGA2yad skoAstat ppoRdtidnady (2 0
restoration programs, CIMS will also include a wide variety d@btgiate information such as program documents,
satellite imagery, aerial photography, USGS quad maps, project information and boundaries, project

infrastructure (intuding levees, floodwalls, and pump stations), monitoring station locations (RSnds),

St SOLriGA2y O0SYOKYIN}ax SO02t23A0FKt RIFGEFEY 3IS2LIKeaA0lr
resiliency program. Users are able to perform a widgyeaof custom data retrievals for refining and summarizing
information including enhanced graphing capabilities. Other specific types of data and information that will be
available include hydrographic, meteorological, vegetation, soil properties, sedaterdtion, bathymetric and
topographic survey, wildlife, and fisheries data.

Large scale natural resource management requires sound data management that makes past data and
information on project and program effectiveness available to project plannegsneers, and scientists. Also of
critical importance is making coastal protection and restoration program information readily available to
interested parties outside of the CPRA. Academic researchers can use the data generated by the program to
improve the science informing the decisignaking process. The public can use the information to understand
how current and future program actions will affect their daily activities, which helps promote program
transparency.

PRESENTBR) Craig Conzelmann is theam lead of the Advanced Applications Group operating out of the USGS Wetland and Aquatic
wSaSIHENOK /SydSNX» 1 Aad GSFHY Ada 2yS 2F 2yftée FAQS az2Floled® RSOSE 2 LD
designing and managing data drivéesktop and web applications that blend ecological, tabular data with geospatial information to help
resource managers make informed decisions.

Contact InformationCraig Conzelmann, USGS, 700 Cajundome Blvd, Lafayette, LA, USA 70506, Phone: 337.266.82,
Email: conzelmannc@usgs.gov




PHASED IMPLEMENTANIOF LONG DISTAN@EDBIENT PIPELINE MBHRCREATION
PROJECTS

Nicholas Coxand Chris Williams
Moffatt & Nichol, Baton RougéA,USA

The presentation will center on marsh creation projects completétin the Barataria Basin along the Long

Distance Sediment Pipeline corridor. Included is a discussion on sediment resources within the river near the
Alliance Anchorage borrow area, and analysis of observed vs modeled infill rates for dredge borrowessass

learned from past dredge and fill activities can be used to inform future planned marsh creation work along the
[2y3 5A40GFy0S {SRAYSYylG tALStAYS /2NNAR2NE Fa LINPOAR
Draft Restoration plan. Snarios for adaptive management of the borrow site and phased implementation of the
Draft Restoration marsh creation projects will be discussed.

After nearly 15 years of planning, permitting, design and construction of four separate marsh creatiotsprojec
nearly 1500 acres of marsh creation have now been constructed within the sediment starved Barataria Basin to
aid in the reconstruction of the Barataria Landbridge. Each of the four projects utilized the Alliance Anchorage
borrow area, providing a uniguopportunity to analyze the use of the borrow area. Included will be a detailed
analysis of the volume pumped during the construction of each project, followed by analysis of the rate of infill
within the borrow area. This infill analysis can be compaoeahorphological modeling of sediment infill which

was completed during the design of the Long Distance Sediment Pipeline project with the Delft3D software suite.
The efficacy of morphological modeling for infill rates can be determined and discussed.

Fially, as part of the BP Oil Spill restoration process, the Louisiana Technical Implementation Group has published
a draft restoration plan that included four separate marsh creation areas within the vicinity of the Long Distance
Sediment Pipeline corridoihe presentation will discuss the merit of continuing to use the Alliance Anchorage
borrow area and the corridor to complete construction of these potential marsh creation areas. Based on the
results of the infill analysis, a probabilistic look at howimble sediment volumes can be used to inform adaptive
management of the borrow area and phased construction of the marsh creation areas.

PRESENTER BMD. Cox is a Coastal Engineer with over 6 years of experience planning, designing, and implemasti&h@ngineering
projects in southern Louisiana including the design of over 300 acres of marsh creation, and the construction admimistredob100
acres of marsh creation.

Contact InformationNicholas Cox, Moffatt & Nichol, 301 Main St. S8@6, Baton Rouge, LA, 70825, Phone:-2262075, Email:
ncox@moffattnichol.com
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SHELL BERMS, SHEERNMS WHAT DO | SEEEE MARSHDGE CQAPSE LOOKING AT
ME

Frances Crawfordand Mark Kulp
University ofNew Orleans, New Orleans, LA, USA

Analysis of land loss of the southeastern Louisiana Biloxi Marsh indicates that 6.@2ieost between 1932

1995 and 11.19 kéfor the interval of 1998010 (Couvillion et al., 2010). It has been suggested that amteri
ponding and wave erosion are dominant geomorphologic processes that lead to marsh degradation across the
Biloxi Marsh. A unigue characteristic of the Biloxi Marshes are the localized accumulations of largesdgarsh
parallel berms constructed of Holeige calcareous shells. Locally, berm heights are as much as 1 meter above
MSL, hundreds of meters long, and several meters wide. Our work suggests that one mechanism contributing to
marsh edge erosion is the presence of calcareous shell accumulationb,ladady smother the marsh edge
vegetation and cause dieback. In order to better understand the origin of these shell berms and their
transportation onto marsh islands, we analyzed satellite imagery,-terees GPS data on berm polygons, grab
samples, ad above and below ground biomass along transects spanning the marstbedgénterior marsh.
Preliminary results indicate berms are primarily compose@rafssostrea virginic@vith 9 less prevalent species),
whereas offshore grab samples lack appreciajlantities of shell material indicating a remote or inconsistent
source or excavation from deeper subsurface offshore strata. Transposition of shell berms onto and across the
marsh platform coincide with high energy events that lead to elevated watelslevsl wave heights.

Accumulated shells smother the marstge vegetation, are later transported farther inward, and consequently
expose a degraded marsdge platform that is more susceptible to erosion.

PRESENTER B@GBawford received hamdergraduate degree in Geology and Geophysics at LSU, working at their Coastal Studies Institute
on Holocene stratigraphy research. Her interests in coastal geology have continued as Masters Student at UNO, takingudasises
coastal studies and stlying the geomorphology of shell berms in the Biloxi Marsh.

Contact InformationFrances Crawford, University of New Orleans, 2000 Lakeshore Drive, New Orleans, LA, USA 70148,
Phone: 337417-1421, Emailircrawfo@uno.edu
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PATH FORWARD

Josh Crowk Brad Barth and Rudy Simoneatix
1Jacobs, Baton Rouge, LA, USA
2| ouisiana Coastal Protection and Restoration Authority, Baton Rouge, LA, USA

For the final part of the session, we will provide a schedulaitg#fstones for MieBarataria and MieBreton

Sediment Diversions, including the following work packages: design, construction, permitting/regulatory, and land
acquisitions. We will provide a hidével assessment of the critical path activities that codfda project

completion dates. Given the complexity of these large projects, risk and change management are part of the
routine workflow for the Program Team. We will present the key risks to schedule and examples of how the Team
has anticipated and manad such risks. Our discussion will conclude with potential future opportunities that can
improve the pace or efficiency for the individual projects.

PRESENTER BWith over 20 years of experience in complex project management anddagede program delery, Mr. Crowe serves as
Program Controls Manager of the Sediment Diversion Program and Project Manager of {Bansligria Sediment Diversion Project.

Contact InformationJosh Crowe, Jacobs, 4949 Essen Lane, Baton Rouge, LA 70809, PH20@0889 Emailjosh.crowe@ch2m.com
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IMPLEMENTING PROCESSO INSTITUTIONAELPROJECT LEVEIKER®LDER
ENGAGEMENT AND OUARH

Morgan Crutcher
Coastal Protection and Restoration Authority, Baton Rouge, LA, USA

Stakeholder engagement is an essential component of adaptive management at the project and program scales.
Involving stakeholders in planning ensures transparency and consideration of stakeholder interests, values, ideas,
experiences and expectations inaigonmaking. Engaging and collaborating with stakeholders builds trust,

thereby increasing the likelihood of support for the restoration process by providing a common vision of success
and creating the opportunity to resolve conflicts. It can limit godiélays from legal actions and support policy
clarifications by building trust and shared understanding about the need for an individual project. Examples of
stakeholder engagement include collaboration with federal, state, and local agency partneigovemnmmental
organizations, landowners and local community groups. The most prominent stakeholder engagement and
outreach agency effort is the Coastal Master Plan process which includes a number of avenues by which
stakeholders are engaged, from advisopalds and technical committees, to citizen groups and meetings with
elected officials. A variety of funding sources through which CPRA projects and program are implemented (such as
CWPPRA, NRDA, and RESTORE) also have specific outreach and engagemiest tiiaaoverlap or coincide

with those of CPRA.

Opening and maintaining twavay communication pathways among stakeholder groups is critical to adaptive
management. This presentation will document a new initiative CPRA is undertaking at the prajkt le

standardize and streamline stakeholder engagement across projects and agency divisions and sections; develop
an institutional knowledge base that exists across administrations; integrate internally across staff units; integrate
externally with fundag sources and programs existing processes, and facilitate social learning towards an end of
elevating public understanding of agency work.

PRESENTERBIOLY KSNJ OF LI OAGe Fa GKS hdziNBIFIOK FyR 9y3IF3asSySyid al yl 3SN
She received her M.S. in Natural Resource Policy from the University of Michigan and a bachelors in Environmental @tudigsdro
University, New Orleans.

Contact InformationMorgan Crutcher, Coastal Protection and Restoration Authority, 150 Terrace Ave, Baton Rouge, LA 70802,
Phone: 2258342-4401, Emailmorgan.crutcher@Ia.gov
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ASSEISG THE WESTERN CRAMDAMOREAU HEADLARE { | hw9[ Lb9 X
ELEVATIONAL, VEGHVAT AND AVIAN RESYEE TO BEACH, DUNKD MARSH
CREATION

Glen Curole
Coastal Protection and Restoration Authority of Louisiana, Thibodaux, LA, USA

The TE52 project is a beach, die, and marslereation restoration projectThis project is located at the western
terminus of the 27 km long Caminafiforeau Headland. Elevation grid models were created using topographic
and bathymetric survey data to determine volurmiganges in the pliect areasShoreline position data were
analyzed to estimate shoreline changes altimgy Gulf of Mexico shorelindhirty randomized vegetation plots
were placed in both the beach and dune creation area and the marsh creation area and these plots vee sam
usingthe semiquantitative BraunBlanquet methodPostconstructionwinter shorebird surveys were conducted
bi-monthly from late July thru April of each winter season. The headland length is currently expatetialy

due to longshore transportfdeach and dune sediments to the downdrift spit, which is aggrading and elongating.
However, a sizeable volume of sediment was removed from the beatllane area during the earpost
construction intervad due to severe dune scarping, overwash, anelimg. All the segments of the dune that

were installed parallel to the Gulf of Mexico shoreline were leveleskwerelyscarpediorming washover and

dune terrace landforms that consists of narrow beaches and small beMvlile a substantial volume sénd

was eroded from the beach and dune area, the 20037 elevation data shows that 78% of these released
sediments were retained within the 9¢gsn and conserved in the spiThese shoreline transgressions were
probably induced by the passage of Huarie Isaac, winter storms, and the influence of the Belle Rask
Jetties.While shoreline transgressions occurred along the Gulf of Mexico shorefaceatist areation area
experienced only minor shorelineansgressionsMoreover, the longevity of thleadland seems to have been
prolonged by creating a wide back barrier marsh platform, which reduces the possibiiityazhing and inlet
formation. Currently the marsh platform consigtsimarily of salt flat habitat which does not support marine
fisheries utilization. Although theembryonic tidal creekbaveformed and vegetative cover hadightly increased

in this project featuregapping or natural breaching of the containment dike is needed to improve tidal exchange
between Timbaér Bay and the marsh platforithe beach and spit habitats created by the project are being
utilized by shorebirds and their faging habitats are expandings a result, the shorebird data provides evidence
showing that spit formation can increase the @age available to shorebirds.

PRESENTMBR) Glen Curole is a coastal resources scientist in the operations division of CPRA. During the past seventeen years, he has
assessed the outcome of numerous restoration efforts. He has considerable experigmbawier island restoration, marsh creation,
living shoreline, breakwater, sediment diversion, swamp restoration, shoreline protection, and hydrologic restoratiorsproject

Contact InformationGlen CuroleCPRA1440 Tiger DriveThibodaux, LAUSA70301, Phone985-447-0995
Email:Glen.Curole@LA.Gov
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HOT SPOT EROSIONG@RAND ISLE, CADENTIFICATION AND CAES

Victoria Curtd, Arpit Agarwal, and Josh Cartér
IMott MacDonald, New Orleans, LAJSA
2Mott MacDonald, Austin, TXJSA

Grand Isle, located in Jefferson Parish, Louisiana, is the only inhabited barrier island in Louisiana. For more than 60
years, multiple coastal engineering projects have been constructed across the Grand Isle shorelineawvehich h
resulted in a relatively stable Gulf Shoreline over the past decade. Over the past several years, chronic erosion has
accelerated at the southwest end of the island, requiring continual maintenance to mitigate damages to the

existing dune and islandhiB presentation discusses the identification and causes of the chronic erosion at this

hot spot.

A coastal engineering analysis was conducted to develop an understanding of the processes controlling the
shoreline morphology along Grand Isle with an éagis on its southwest end. A statistical analysis of offshore

wind data and subsequent nearshore wave hindcasting was performed to determine sediment transport
pathways. The predominant direction of wave generated sediment transport is towards the nstrileag the

island except at the western end of the island where transport-@ireictional with localized accretion along the

west jetty. Numerical modeling of the nearshore waves indicates that the Caminada Pass ebb shoal modifies the
wave transformaibn near the west end of the Island so that the nearshore wave climate results in a divergent
node in sediment transport despite the fact the overall net sediment transport is directed to the northeast. This
divergent node results in an erosional hot spdtich has led to severe erosion at that nodal point and accretion

on the west jetty.

Previous studies have identified that the Barataria Bay tidal prism is increasing which results in an increase in the
crosssection of the passes between the Bay and @ulf of Mexico, along with subsequent growth of the shoals

at the passes. Therefore, a morphologic analysis of the Caminada Pass ebb shoal bathymetry was conducted by
comparing historical bathymetry. The morphologic analysis indicates a seaward migratienCaminada Pass

ebb shoal, modification of bottom contours immediately offshore of the western end of the island, deepening of
Caminada Pass channel, and a shift of the ebb shoal attachment point. These observations correspond with
expected morpholoigal response of the ebb shoal to the increasing tidal prism of the Bay. Wave modeling was
conducted to evaluate the change in nearshore wgeaerated sediment transport resulting from the ebb shoal
morphology. Results showed that as the ebb shoal grtvesattachment point on Grand Isle has shifted toward

the West Jetty, and the refraction associated with evolving bathymetric contours results in a concentration of
wave energy near the LA 1 bridge connection point leading to divergent node in the loagssport and

therefore, an erosional hot spot.

The future trends in ebb shoal morphology are expected to further strengthen this hot spot. This evaluation
indicates that the understanding of the Grand Isle coastal processes is key for developirsgfslisodutions to
stabilize the island shoreline and protect the integrity of the dune and the island at this critical point. This
morphologic response is not limited to Grand Isle: as the bays along the Louisiana coast continue to subside and
deepen, lading to increased tidal prism, we expect similar changes to shoreline morphology along Louisiana's
Barrier Islands.

PRESENTER BMDs. Curto, a UCLA and TU Delft alumna, is a coastal engineer with experience in planning, designing, and implementing
coastal engineering projects. She has experience with coastal processes analysis and modeling as well as design of ¢oeegtal struc

Contact InformationVictoria Curto, Mott MacDonald, 650 Poydras SteS2@25, New Orleans, LA 70180one 5047990031,
Email:victoria.curto@mottmac.com
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EVALUATION GAMALL UNMANNED AERIBYSTEMSUAS) AS A LEVEE MDBRING
TOOL

Brennon Dardat, Balaji RamachandranFrank Yri and Gary LaFleur, 3r.
1GeomaticsProgram, Nicholls State University, Thibodaux, LA, USA
2Department of Biological Sciences, Nicholls State University, Thibodaux, LA, USA

Since 2005, Nicholls Geomatics Program is pioneering in the adoption of small Unmanned Aerial Systems (sUAS)
for Coasal restoration and monitoring, Deepwater oil and gas production platform inspection, Critical

infrastructure monitoring, Levee monitoring, Surveying, and park management applications. Nicholls obtained

the Federal Aviation Administration (FAA) Certifiaaftéuthorization (COA) in 2016 to study the Morganza to the

Gulf levee system constructed and maintained by the Terrebonne Levee and Conservation District (TLCD) using
art{o ¢ KS &addzRe I NB-milepaitionfoilsiMOréganza o th@ulf levedsysied. The FA S
primary objective of the study is to evaluate the effectiveness of SUAS for monitoring levee structural stability and
compare the accuracy of sUAS deliverables against conventional topographic surveying methods. The
deliverables inlkeide a 2 cm to a pixel high resolution Orthomosaic image, a 10 cm Digital Surface Model (DSM)

and 3D dense point clouds (photo derived). The methodology involves gaining survey control monuments used in
the original levee surveys from TLCD. A monumeat tfee levee system was used to perform Real Time

Kinematic (RTK) Global Positioning System (GPS) surveys to establish a 100ft grid reference grid and critical points
along Reach F. The reference data were used to verify the accuracy of the orthomads@isMnSimilarly, a

Terrestrial Laser Scanning System (TLS) was used to generate a digital terrain model (DTM) of the levee using the
same control network. An analysis of SUAS photo adjustments showed that +1.6mm horizontal and £2.1mm

vertical error on thecheckpoints used in the photo missions. We found about 80% of the reference points

compared against DSM points were less than 2.4 cm which is within the error tolerances of RTK survey methods.
We are currently comparing the volume and cross section astimmates obtained from conventional surveying

methods and TLS DTM against SUAS derived DSM. Preliminary results indicate that SUAS is a far superior method
in monitoring the levees in South Louisiana.

PRESENTER BM. Brennon Dardar is an undergrate student pursuing a Geomatics degree at Nicholls State University. Born and
raised in southeastern Louisiana, Mr. Dardar grew as a young man hunting, fishing, and trapping in coastal areas whishiage Me
plans to use geospatial technologiespi@serve and restore the beautiful coast of Louisiana.

Contact InformationBalaji Ramachandran, Geomatics Program Coordinator, Nicholls State University, P.O. Box 2148, Thibodaux, LA 70310,
USA, Phone: 9858484724, Emailbalaji.ram@nicholls.edu
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CULTURE, LIFEWAYSDASACRED SITES

Theresa Darda and Patty FergusoiBohneé
IPointeau-Chien Indian Tribe, Poin@u-Chien,LA USA -
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Pointe-au-Chien inhabits and protects its traditional territory located in the Terrebonne Basin. The once fertile

area supported numerous vilagess dzOK Fa 9y . & [ t 2AYy({ 8=Emagyofwhiechs [ QS:
are now inhabitable due to land loss and salt water intrusion. The culture, lifeways, and sacred sites of the
Pointeau-Chien people are connected to this traditional territory even though some of it may be seen as

unusable to the outsidevorld. The cultural practices associated with PoiateChien is integral to the identity of

not only the Tribe, but to each individual Tribal member.

Since the early 1900s, Poirde+-Chien people have continuously adapted to the changes to the cwhsther it

was developing a fresh water catch basin, reducing agricultural production, relocating further up the bayou, or
elevating our homes. In more recent times, the struggles to adapt are becoming more challenging due to outside
influences and the iereased rate of land loss. Notwithstanding, PoiateChien is committed to maintaining and
preserving its cultural heritage for future generations through the development of adaptation measures and
strategies.

While the primary strategy to maintain ktural heritage is to obtain federal recognition in order to clarify the legal
all ddza 2F GKS fFyRa YR 3I32@08SNYYSyis GKS ¢NAO6S KIFa |
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recognize the importance of preserving one of oldest continuously inhabited communities on the Louisiana Gulf
Coast. One strategy has been to work with its partners to secure funding in order to protect sacrdthtites

eroding due to unnecessary cuts in the land by extractive industries. Another strategy includes preparing a
National Register application to recognize the traditional lands of the Paurtghien as a traditional cultural
landscape. In additioto protecting sacred sites, the Tribe has successfully advocated for grants to create both a
community garden to grow and share foods that can no longer grow in the traditional territory and is in the

process of creating a raised medicinal garden to cmrgtigrowing medicinal plants that are threatened by salt

water intrusion. The Tribe has also been very active in documenting traditional ecological knowledge, the history
of the Tribe, and mapping traditional cultural properties in an effort to presdmeet All of these strategies

require a balance of sharing knowledge while maintaining confidentiality of certain information.

PRESENTER BT@eresa Dardar is an elder and a community leader who advocates to protect the land and lifeways of thauFOhiémn
Indian Tribe. Her work has recently been focused on food sovereignty. She has served on the Tribal Council, and sergssusn n
boards on behalf of the Pointeu-/ KASY LYyRAFY ¢NAOS® {KS A& OdzNN&ighiCoudcil.i KS t NBaAR¢

Contact InformationTheresa Dardar, Pointa+Chien Indian Tribe, PO Box 416, Montegut, LA 7037, Phonet6835129,
Email:theresadardar@gmail.com
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IMPROVING OUR UNDHRSIDING OFAULTS AND SALT DOMEERACTIONS IN
SOUTHEASTERN LOWSIAQ{ {! . {! wC! / 9

Nancye H. Dawers
Tulane University, New Orleans, LA, USA
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means for mderstanding feedbacks between surface processes and processes that drive subsidence in many
deltaic settings. In particular, the role that faults and salt structures play in affecting the Mississippi River delta
plain have long been appreciated, but haeenained poorly studied because of the lack of accessibility bf hig

quality subsurface datasetRecently, an effort led by the New Orleans Geological Society and a number of
energysector companies has resulted in several Louisiana universities gaguegs to 3d seismic reflection data,

fault trace maps, well and biostratigraphic data.

Results of this ongoing work are providing more accurate assessments afefatdid subsidence, the overall

framework of shallow faults, and the interaction betwefamlting, sediment loading, compaction and salt
flow/withdrawal. A broader scientific impact of this work is that gravditiven faults in deltaic settings may be

good candidates for shallow aseismic faurftep and slowslip phenomenaAt least severalegments within the

GMFZ are characterized by marsh breaks that formed aseismically over timescales of days to months, such as neat
Adams Bay and Lake Enfermer. The 1943 Vacherie faulting lesg similar characteristickpropose that a

series of positig feedbacks keep the fdaalactive in the near surfac&hese include differential sediment loading,
compaction, mechanically weak fault surfaces, high fluid pressure, low elastic stiffness in surrounding materials,
and low confining pressure.

In generalthe late Quaternary fault population consists of the Baton Religpetate fault zone, the Lake
PontchartrainLake Borgne fault zone, the Golden Meadow fault zone (GMFZ), and a major salt withdrawal
structure- the Bay Marchandimbalier BayCaillou Islangalt complex and West Delta fault zone, which lies just
offshore. Relative to the more northerly fault zones, the GMFZ is significantly a2 f SRd { F f 1 Q& Y
LINR LISNIASE FNB &ddzOK GKIFG AG Ff26a lindompré&sibileKaOdhengeNS | (i S
buoyant relative to more copressed surrounding sedimentSalt structures occur along the GMFZ with brittle

fault segments ending near arithin the more ductile saltDeltaic surface processes, which are highly dependent

on loal subsidence, are expected to vary depending on the distribution of salt structures and faults.

A better understanding of the geological and geophysical properties within the upper few kilometers should be a
required component of current and future coasimaster planning efforts.

PRESENTERBIOSNX 51 ¢6SNE Aa |y ! aa20A13GS tNRFS&a2NI G ¢dzf F ySQa 5SLI N
geologist with >30 years of experience. She has extensive experience with brittle fault gendttimteraction and linkage. Her work on
rifting, Basin & Range topography, and deltaic faulting is widely recognized.

Contact InformationNancye Dawers, Department of Earth & Environmental Sciences, Tulane University, 101 Blessey Hall, 6823 St Charles
Ave, New Orleans, LA, USA 70118, Phone86@8200, Emailndawers@tulane.edu
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MISSISSIPPI DELTAREBRATION: SHIFTIRGSSELINES, DIMINISBI RESILEINCE AND
GROWING NOSUSTAINBILITY

John W. Day
Louisiana Stat&niversity Baton Rouge, LAISA

Ecosystems and human communities of the Mississippi delta developed with predictable basin inputs, stable sea
level, and as an open system with a high degree of interaction among drainage basin inpats,piigih, and the
coastal sea. Human activity altered the sband lowered predictabilityfManagement has become very energy
intensive and dependent on cheap resources with more hard engineering and less ecological engineering.
Pervasive alteration ohe basin and delta and global change have altered the baseline and change is accelerating.
Climate change projections include not only $eeel rise, but also more stronger hurricanes, increased large river
floods, and more intense rainfall events anadghts. A $50 billion, 5@ear comprehensive master plan is

currently underway for a sustainable coast. But CMP models predict loss of most coastal marshes and
implementation of energymtensive management activitie¥here will be an increasing likelindehat such
energyintensive management will become increasingly unworkable and unaffordable wileselaise and

increased energy costs. Living below sea level will become increasingly untenable. There will be recurring
disastes without sustainableactovery A sustainable Mississippi is outside of the boundaries of the current CMP.

PRESENTER BI®. John Day is an emeritus professor in the Dept. of Oceanography and Coastal Sciences at LSU. He has nearly 50 years of
experience studying the Missispifgelta and other coastal systems wowdde. He has published nearly 400 scientific articles and 14
books.

Contact InformationJohn Day, Dept. of Oceanography and Coastal Sciences, LSU, Baton Rouge, LA 70803 USA; HB 8325
Email:johnday@Isu.edu
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USING ECOSYSTEM MODNE TO EVALUATE DE®OFFS IN COASTARAINAGEMENT:
EFFECTS OF LARSGRAE RIVER DIVERSI@WSFISH AND FISHERIE

Kim de Mutsert, Kristy Lewfs Scott Milroy, Joe Buszowskind Jeroen Steenbeek
1George Mason University, Fairfax, VA, USA
Ao alNrQa /2ttS838 2F al NeBtlyRY {i{id alNEBQaz a53x ! {!
SThe University of Southern Mississippi, Long Beach, MS, USA
4Ecopath Internationdhitiative, Barcelona, Spain

A coupled ecosystem ndeling approach was used to evaluate how select combinations of-mae river

diversions in the lower Mississippi River Deltaic Plain may affect the distribution, biomass, and landings of fish and
shellfish over decades relative to a future withoutiant These river diversions are controlled openings in the
riverbank of the Mississippi River designed to reintroduce sediment, water, and nutrients into hydrologically
isolated coastal wetlands in order to mitigate wetland loss. We depetl a spatial exsystem model using

Ecopath with Ecosim (EwE) software, and prepared it to receive output from a Delft3D hydrodynamic model
coupled to primary production models. The Delft3D model provided environmental drivers including salinity,
temperature, Ché, total suspended solids, and change in wetland cover as a result of simulated river diversions
over decadal model runs. Driver output was averaged either daily, monthly, or annually depending on the
parameter. A novel oystespecific subroutine was developeditacorporate information at daily intervals in

Ecospace, while Ecospace runs on a monthly time step. The ecosystem model simulates biomass and distribution
of fish and shellfish species, and landings of targeted fisheries species, as a result of envimbohaetges

projected for a preliminary set of management scenarios designed to evaluate and screen select combinations of
river diversions. Abundant local field samples and landings data allowed for model calibration and validation.The
results of simulatias indicate that inflow of Mississippi River water in estuaries may cause local shifts in species
assemblages. These changes were in some cases direct effects of decreased salinity, such as locally reduced
Spotted Seatrout biomass. Changes in some othecisp in the affected areas resulted from indirect effects; for
example, reduced Chl(as a result of increased TSS) resulted in-field reductions of Gulf Menhaden. The
simulations also showed that local biomass reductions were mostly the reseltlisfribution, since the scenario

with the proposed diversions open had minimal impact on the total biomass or landings of species simulated in
the Mississippi River Delta as compared to a future without action. The model and its output were used as a
dedsion support tool to help evaluate and compare alternative management actions. The results of this study
played a role in the decision by the Coastal Protection and Restoration Authority to prioritize moving forward to
conduct more detailed analyses thrghi engineering and design of the two middle diversions but not the two

lower diversions that were tested in this study.

PRESENTER BID. de Mutsert is Assistant Professor in the Department of Environmental Science and Policy at George Mason University,
and the Associate Director of Research at the Potomac Environmental Research and Education Center. Her area of eapstdisarid c
estuarine fish ecology with a focus on ecosystemsed fisheries modeling.

Contact InformationKim de Mutsert, Departent of Environmental Science & Policy, George Mason University, 4400 University Dr. MSN
5F2, Fairfax, VA 22030. Phone: -B83-4480. Fax: 708931066, Emailkdemutse @gmu.eduVNeb:demutsertlab.com
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OVERVIEW OF COASPRIOTECTION AND REHSATON IN THE TERREBIE AND
BARATARIA BASINSUISIANA

Daniel DearmongdP.E
Coastal Protection and Restoration Authority of Louisjdridbodaux, LA, USA

[ 2dzA & A I Yy I Q& ridh i haluial, dednomicyand-ciiBrél resources. The area supports-wiadd
commercial and recreational fisheries and is home to an array of waterfowl, migratory birds, reptiles, and
amphibians. The area maintains five of the top 12 ports (by carlyong) in the United States and is a major
energy supplierofow I G A 2y Q& 2 A fThelLguRiang todstiENdisé horAe tdindore than 2 million people
cnearlyh £ F 2 F (KS aThis codpes antdjeagildzcosysters iy disappearing ataaming rate

(CPRA, 2017 Master Plan). The mission of restoring the diversity of coastal wetland habitats and protecting

[ 2dZA AA L YI Q4 NBaARSyida FNBY ai2N) &adz2NBS Aa OKIFffSy3aa
respond by outliningnajor strategies for restoration and flood protection and by directing available resources
into prioritized projects. While there are many common reasons for land loss across coastal basins,
implementation of projects within coastal basins can vary dejrandn basirspecific attributes such as habitat
type, hydrology, availability of natural resources (e.g., sediment resources) or major landscape featurdém(e.g., t
Mississippi RiverProject implementation and sequencing within a basin may be als@indld by the timing

and availability of funding as well as regulations tied to each funding source.

[ 2dZA AA LYl Q4 ¢SNNBo2yyS IyR . FNIGFENRIF O2Fadlt ol aiya
south Louisiana, encompass approximate§0d square miles and include a wide range of habitats and landscape
features, as well as several communities and numerous economic assets and infrastructure (e.g., Port Fourchon).
Bayou Lafourche separates the two basins, with Terrebonne Basin to themeBarataria Basin to the east.

The southerAmost reaches of the Terrebonne and Barataria Basins are bordered by barrier island complexes that
are influenced by marine processes. Large shallow bay systems behind the barrier islands connect the tidally
influenced marshes in the southern portion of the basins. The marshes surrounding the bays are typically
fragmented saline marshes, and travelling inland, marshes transition to brackish and intermediate and finally to
freshwater marshes along with areasssvamp habitat located in the northern reaches of the basins. These

basins have historically experienced high rates of land loss with some subbasins rapidly converting to open
estuary. Each subbasin represents unique challenges to implementation ofatistoand storm surge risk

reduction efforts depending on several factors.

This presentation will provide an overview of the Master Plan restoration and protection strategies for the
Terrebonne and Barataria coastal basins. Additionallytherground progress will be highlighted with an
overview of constructed projects and exalep of newly funded projects within each basin.

PRESENTER Bl@aniel Dearmond is a registered professional engineer in Louisiana and holds a B.S. in Civil Engineering from Louisiana
State University. He has several years experience as a consulging@nworking on a wide array of projects for both public and private
sector clients involving engineering and design, project management, and construction oversight. For the past 15 yaskspHest in

coastal restoration and is currently Regiongle@ations Manager of the CPRA Thibodaux Regional Office, responsible for oversight of
project construction, O&M, and monitoring programs in the seaémtral region of Louisiana.

Contact InformationDaniel Dearmond, P.E., Coastal Protection and RegiorAtithority of Louisiana, 1440 Tiger Drive, Thibodaux, LA,
USA, 70301. Phone: 98495103, Emaildaniel.dearmond@Ia.gov
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ANALYSIS OF MARSFEBAAND EROSION WNNIORTHERN BARATABRAY
LOUISIANA: THEFFECTS OF THE DEESR HORIZON OILLSPI

Donald R. Defs Irving A. MendelssoAnStefan M. Bourgof Qianxin Lify John W. Fleegkrand Aixin Hou
1Atkins, Jacksonville, Florida 32256, USA
2 Department of Oceanography and Coastal Sciences, LouisaedBiversity, Baton Rouge, Louisiana 70803, USA
3Atkins, Tallahassee, Florida 32256, USA
4Department of Biological Sciences, Louisiana State University, Baton Rouge, Louisiana 70803, USA
SDepartment of Environmental Sciences, Louisiana State UniveBsifyn Rouge, Louisiana 70803, USA

TheDeepwater Horizonil spill caused varying degrees of oiling in the marshes of Louisiana, USA. In general, oil
spills can cause widespread impacts to the structure, function, resilience and sustainability of wetatads
depending upon oil type, volume, degree of weathering, mode of contact and other environmental and biotic
factors. Impacts of the oil release on the shoreline salt marshes along northern Barataria Bay, Louisiana were
investigated. Our samplingss span Barataria Bay from Wilkinson Bay to Bay Jimmy and represent areas of
marsh shoreline classified as reference (no observed oil impact), modeaditstly(some oiling identified), and
heavilyoiled (significant oiling identified) as determined byl $otal petroleum hydrocarbon concentrations and

field observations. Available aerial images of the region were obtained over a time series to examine time periods
representing a period prior to Hurricane Katrina (128%4), during Katrina (2062005), dter Katrina but before

the oil spill (20082010), and after the oil spill (2012D13). Stakes were installed at the station in 2015 and

distance to the shoreline was measured to present. Lack of sediment delivery into the marshes and sea level
rise/climat change effects, among a suite of other hunilatiuced and natural factors, cause a background

erosion rate of approximately 1 m*as found in other studies and at reference stations and during the pre

Katrina period in this study. During Hurricane Keatrwindinduced (fetch) wave activityaused an increase in

the background erosion rate at the stations that were subsequently {ppi#f) classified as heawvibiled. A

higher erosion rate continued through the period after Katrina and prior to tlié dgowever, posspill erosion

rates were statistically similar to pispill/postKatrina rates, indicating that oiling, overall, did not accelerate the
erosion rates of the investigated shorelines. However, we cannot disregard the possibility thiit gtewrelines,
depending on oiling intensity and location, may have seen accelerated erosion due to lethal impacts of the oil on
vegetation and resulting substrate destabilization.

Presenter Biobon Deis is a principal scientist for Atkins and hased@syof experience in the environmental science with interest in
environmental evaluation, assessment, restoration, and monitoring of marine, estuarine, and coastal projects; impaatsiodasl
exploration, development, and transport; natural resoud@mage assessment (NRDA) related to disasters; and environmental rules and
regulation.

Contact InformationDonald R. Deis, Atkins, 7705 Fullerton Street, Suite 350, Jacksonville, FL 32256. PIR66992,
Email:don.deis@atkinsglobal.com
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STORM SURGE FORE@¥GTOOLS

Denise E. DeLormé&cott C. Hagen and Matthew V. Bilskie
Louisiana State University, Baton Rouge, LA, USA

This presentation reports on findings from stakeholder focus groups conducted for an interdisciplinary Louisiana
Sea Grant College Prograponsored project. The project purpose was to collect topographic elevation data

(e.g., features such as levees,n@lds, and roadways) from local knowledge in order to enhance dimel

hurricane storm surge forecasting system for coastal Louisiana, which includes the computational model and a
readily-understandable and usable retne hurricane storm surge forectasg visualization tool. A total of three
F20dza 3INRdzLJA 6SNB O2y RdzO0 SR RlagMarksibpsioktargeteliNgaReBoblérda & S
(e.g., emergency managers, levy managers, other local officials) that were held at three differentgranard
communities in coastal Louisiana. The same trained social scientist on the team moderated all focus groups using
a flexible interview guide instrument that was constructed collaboratively. Each group was comprised of six to
twelve participants who wer workshop attendees, was audiecorded with permission, and lasted

approximately ninetyminutes. Analysis involved closely reading and coding the compiled transcripts to detect
categories and themes. Topics discussed included characteristics of ditfgresatof local topographic features,
firsthand experiences with past storm events, risk perceptions, familiarity with hurricane storm surge forecasting
tools, perceived strengths and weaknesses of the forecasting tools, and recommendations for deviatoping

related sciencéased decisiosupport products. The presentation will conclude by placing the findings in the
broader context of emergency planning and response, coastal management, community resiliency, and
transdisciplinary research outcomes.

PRESENTER BI. DeLorme is a social scientist with a communications background and specialization in qualitative research methods.
She collaborates with interdisciplinary teams on projects such as planning for sea level rise impacts and focuse® @ostiangcation,
stakeholder engagement, and community outreach.

Contact InformationDenise E. DeLorme, Department of Environmental Sciences, College of the Coast & Environment, Louisiana State
University, 1259 Energy, Coast & Environment Building, Bsaige, LA 70803, Phone: (321) 5295, Emailddelorme@Isu.edu
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SUBMERGED AQUATIGY¥EATION IN BARATABIAY, LOUISIANA:AFONAL AND
SPATIAL PATTERNS

Kristin E. DeMarch Eva Hillmanh and Megan K. La Peyre
1School of Renewable Natural Resources, Louisiana State University Agricultural BanteRouge, LAISA
2U.S. Geological Survey, Louisiana Fish and Wildlife Cooperative Research Unit, School of Renewable Natural Resonec&tatsouisia
University Aricultural CenterLA, USA

Submerged aquatic vegetation (SAV) provides significant habitat and ecosystem services across the Louisiana
coastal zone, but the temporal and spatial variation in occurrence, biomass, and species communities of SAV have
not been fully investigated in this region. To address this, we sampled SAV communities across 4 marsh types
(fresh, intermediate, brackish, saline) in Barataria Bay, Louisiana, e@ane6éks in 2015. There was no

significant temporal difference in SAV preseme percent cover (collectively: occurrence) throughout the year,
despite significant changes in SAV biomass with greatest biomass in May and July, and lowest in December. SAV
occurrence varied according to marsh type (p < 0.001), with fresh and intéaiteedarsh types supporting both

higher SAV occurrence and diversity of SAV. Moreover, in fresh marsh, the occurrence of SAV was influenced
significantly and negatively by the presence of invasive floating aquatic vegetation species (p < 0.001). The
signifcant seasonal differences in biomass and species diversity which are not easily measured in contrast to the
lack of differences in percent cover and presence indicators, have implications for research and management.
These findings will refine samplingdarestoration protocols to ensure appropriate parameters are collected to
achieve specific goals. These data can guide future SAV research in Louisiana and the northern Gulf of Mexico, as
well as inform restoration monitoring and project planning.

PRESENER BI(Kristin DeMarco is a coastal wetland ecologist who specializes in the effects of climate change on submerged aquatic
vegetation (SAV) and wetlands. Her research describes the environmental drivers influencing SAV distribution and octesieades
and how these drivers are spatially distinguished.

Contact InformationKristin DeMarco, School of Renewable Natural Resource, Louisiana State University AgCenter, Baton Rouge, LA.,
70806 Phone: 225784232, Emailkedemarco@gmail.com
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CITY OF NEW ORLEANRATEGIC PATHWAYRESILIENCE

Priya DeySarkat and Dan Grand3| PE CFM
1Sewerage and Water Board of New Orleans, New OrleanslSA
2Stantec Consulting Services, New OrleansUISA

The Cityof New Orleans turns 300 years old this year. With its unique city with character and culture, the City is
planning for the next 100 years. Throughout history, New Orleans has dealt with its share of flooding and
disasters. The City is extremely vulndea#ind has a high level of riglsurrounded by the Mississippi River on

one side and Lake Pontchartrain on the other. Elevations throughout much of the City are below sea level and the
City is surrounded by levees that protect the City from floodinge ity is basically a bowl where all stormwater
needs to be pumped out and over the levees. Over the years and in reaction to flooding events, the system has
been improved and strengthened providing additional height on levee protection and additiongiipgim

OF LI OrAlGeo ¢CKS /AGeQa LizYLWAy3a FLOAEtAGASE INB &az2ys 2
storm events. Building a resilient adaptive system that accounts for climate change, subsidence and sea level rise
is a difficult challege whose success is critical to the future and existence of New Orleans.

The City of New Orleans and its Sewerage and Water Board are developingertomdan to create a

sustainable resilient utility that elevates the level of service and protects theli @ Qa NBaA RSy G a o {
level rise and increased intensity of storm events in the next 100 years are being considered. Operation and
YFEAYGSylryOS FyR GKS /AGeQa F3IAy3a AYFNF &adNHzOG dzNB A a
systems in order to create a state of the art system with reliability and redundancy that help reduce risk to the
residents of New Orleans.

The ongoing study and planning effort is the first step of a4@ng plan for Sustainable Utility Performanceisl

a comprehensive approach that addresses the service needs of the residents, climatic conditions expected and
financial realities. Creation of a dedicated funding stream is being evaluated in support of financing ongoing
repairs, operation and maintemmce, and capital improvements necessary to raise the level of service. The
approach utilized detailed hydraulic and hydrologic modes and considering a combination of green infrastructure
and increased capacity upgrades. Green infrastrudsiem innovate approach to water management that

restores the natural water flows where the stormwater is reintroduced into the groundw&teren

infrastructureis effective, economical, and enhances community safety, natural environment, resilience and
guality of Ife. This is a shift from pumping all the water out of the basin as quick as possible. We want to be able
to live with water and store more water where it lands to help mitigate flooding by reducing the intensity of
storms on the pumping system.

Infragructure condition/capacity and green infrastructure can be the foundation of performance, but
organizational capabilities are just as vitBlesides an infrastructure improvement and maintenance plan, this
comprehensive approach needs to address worldatevelopment, community and environmental sustainability,
strategic resource management, customer satisfaction, infrastructure stability, operational and maintenance
optimization, product quality, capital program delivery and financial viability. Thegeing efforts must

continue as part of a larger Stormwater Master Plan and Strategic Plan.

PRESENTER BRtiya Deysarkar works as facilities engineer at SWBNO as a FUSE fellow. She has managed millions in major capital
improvements and worked to imprevsafety, reliability, and business performance in assets ranging from deepwater oil and gas to solar
utility farms. She has a Civil Engineering degree and MBA.

Contact InformationPriya DeySarkar, FUSE Engineering Advisor for Energy EfficiencykatulR/, Sewerage and Water Board of New
Orleans, 8800 S Claiborne Avenue, New Orleans, LX0138,Phone 5044186029, Emailpdey-sarkar@swbno.org
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DISTRIBUTION AND HABT USE OF PIPINSCAWILSON'SI®VERS IN THE CAWLO
LAKE HEADLANDS REEATDON PROJECT-0IEO) AREA, 2012017

Robert DobbsJessica Schulz, and Hardin Waddle
U.S. Geological Survey, Wetland and Aquatic Research Center, Lafayette, LA, USA

Louisiana barrier islands provide nestimyaiging, and resting habitat for many species of migratory shorebirds,
including critical habitat for nonbreeding populations of the federally listed Piping PiGharddrius melodis

and important breeding habitat forthe @2 y OS Ny 2 A fCavisghi@ aMany i cuigighalbarbier islands are
deteriorating rapidly due to combined effects of sea level rise, subsidence, and changes in sediment transport
effects that have changed the area and distribution of habitats available to birds. Coastaltiestefforts may
offset the loss of island area, but there is a need to advance understanding of the degree to which restoration
efforts maintain the dynamic array of habitats important to nonbreeding and breeding shorebirds.

The Isles Dernieres (Terrabwe Parish, Louisiana) have experienced an average shoreline erosion rate of 41.5 feet
per year and have become fragmented into a string of elginking islands. To offset this land loss and ensure
protection of the marshes and human communities of Teamne Parish, the NRDA Caillou Lake Headlands
Restoration Project T&LOO is currently underway at on a portion of the Isles Dernieres at Whiskey Island. This
project involves dredging approximately 10.1 billion cubic yards of sediment from an offshoogvlaea to
ONBIGS oo I ONBa 2F 06SIFOKX Rdzy ST YR YIFINBK KFoAGlH G
Whiskey Island during the five years (284217) preceding the beach construction work that began in May 2017.

t ALAY 3 | y®&vers okdurio® tifealf cdalt at different stages of their annual cycles, and have different

life history requirements at Whiskey Island. Piping Plovers do not breed on Whiskey, but use the island during
migratory and winter periods. Primarily engagedarefjing, they use sheltered tidal flats most often, followed by
F2NBaAaK2NBE yR o0l O1l1aK2NBE o0SIFOK KIFIoAGFdGad 2AfazyQa tf
Whiskey Island, and utilize a wider range of habitats more equitably, ingudore upland sand flats and

gl aK2BSNJ F NBFad 2SS dzaS KASNI NOKAOFf Y2RSta 2 Saday
plovers, as a function of habitat type, while accounting for imperfect detection of individuals and ecological
covariates. fis represents a novel approach in examining how species of conservation concern, with different life
history and habitat requirements, respond to changes in habitat availability in the face of persistent island

erosion. Our work also establishes a baseliy which to evaluate effects of current restoration outcomes at

Whiskey Island, and thus inform regulatory agencies on effects of coastal restoration efforts on the occupancy,
abundance, and habitat use of sensitive shorebird species.

PRESENTER BRobert Dobbs is an ecologist with expertise in ornithology, avian ecology and behavior, and coastal systems.

Contact InformationRobert Dobbs, U.S. Geological Survey, Wetland and Aquatic Research Center, 700 Cajundome Blvd., Lafayette, LA, US/
70506.Phone: 337266-8652, Emailtdobbs@usgs.gov
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INTRODUCING THE NARRL INFRASTRUCTUREIATIVE: SOLUTIONSR COASTAL
PROTECTION AND RESATON

Michael J. DonahugPh.D.
AECOM, Traverse City,,MISA
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harbor/navigation channel maintenance, and the extent to which such material is beneficially used for coastal
protection and restoration activities (e.g., beach nourishméarrier island rebuilding, marsh creation). The

increasing frequency of tropical storms and hurricanes has exacerbated the need for such material in repairing
resultant economic and ecological damage. Yet, despite their prospective benafiisebased infrastructure
a2fdziAz2ya o0S®a3dr 60SYSTAOAILIET dzasS 2F RNBRISR YIFGSNAIf
infrastructure solutions.

2 KAfTS GKAA aGaOlasS aiddzRé Ay YAaaSR 2L Nleteyadtinth&a ¢ A a
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GLINE RdzOSNBR ¢ yR daO2yadzySNARéE 2F GKS YIFGSNARI-baged hod&ail
solutions are manyyet not insurmountable. Among others, these challenges are economic (e.g., cost
competitiveness of the beneficial use of dredged material); logistical (e.g., local and timely availability of dredged
material); and policNB f I G SR 6 SOOI DIEINKK SNBIFEREMNY I & FRIA2Y 2F (K
acceptable disposal method).

Recognizing the importance of the issa@d the opportunity to overcome these and other challengesanique
partnership has emerged in the form of the Naturatéstructure Initiative (NIl) composed of a coalition of

private sector companies (Caterpillar, AECOM, Great Lakes Dredge and Dock, Brown and Root, Intrexon) and a
leading norgovernmental organization (The Nature Conservancy). The members of the NHG@ammittee

share an interest in promoting natwigased infrastructure solutions. They recognize, for example, that the
beneficial use of dredged material for ecosystem restoration and protection can result in enhanced project
performance, constructioefficiencies, coseffectiveness, ecological improvements, and enhanced coastal
community resilience. Over the past year, the NIl has produced and adopted a Strategic Plan to guide its actions,
and is presently focusing on three work streams: 1) develpint Y & L RSy dadata ldsedormatgh ¢ 2 2 € ¢
dredging projects with opportunities for the beneficial use of the dredged material; 2) developing a formal
framework for evaluating natural infrastructure opportunities; and 3) advocating for the desigocsutilict of a

pilot project, in each Corps Division, to demonstrate the benefits of natural infrastructure solutions.

This presentation will provide additional background on nato@ased infrastructure solutions; review the genesis
of the NII; and discissthe challenges and opportunities in advancing the application of ndtased solutions to
augment traditional approaches to coastal protection and restoration.

PRESETERB® 5NX 52y KdzS A& I A0S t NB&ARSY | Codstalind E@dystem RestofdtiomR A NB O G &
Practice. He has more than 35 years of public agency, private sector and academic experience with a special focusemhbastsh
planning and large scale ecosystem restoration and protection programs.

Contact Infemation: Michael J. Donahue, AECOM, 10850 Traverse Highway, Suite 3365, Traverse City,-\/B6R684
Phone: 734646-4638, Emailmichael.donahue@aecom.com
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ISEECHANGE URBANGDMG AND HEAT INVESATIOIS IN THE GULF COAST

Julia Kumari Drapkih Maris Jones Lindsey WagnérSarah Oliviér Lida Aljaba; Brendan Yuifl
1ISeeChange, New Orleans, USA
2|SeeChange, Boston, MASA
3Trust for Public Land, New Orleans, USA
4Trust for Public Landoston, MAUSA
5Tulane Bywater Institute, New Orleans, L/SA

Gulf Coast communities are becoming more vulnerable to extreme weather events every year, and being forced
to make challenging choices to preserve their lives and protect their livelihddatswhen it comes to the

impacts of weather and climate, the granular local data and context needed to inform infrastructure and long
term planning cannot be scraped from satellites, remote sensing, or radar data. This is particularly the case with
respectto local urban and coastal flooding, indoor urban heat, and marine ecosystem changes.

ISeeChange is developing tools that empower citizens, scientists, city planners, and local community groups to
collaborate and iteratively fill the data gaps as coiudis change in real time. Our newest neighborhood flooding
investigation in New Orleans includes residents documenting rainstorms with stories, photographs, and rain

gauge data that add meaningful context and groundtruthing to remote sensing data. Irepsrim with citizens,
ISeeChange was able to document and model 2017 summer flooding events at scales needed by both the National
Weather Service as well as green infrastructure designers to mitigate flooding. A parallel urban heat investigation
will focuson community health impacts in sync with temperature and humidity data. The ISeeChange team

intends to scale these investigations to additional Gulf Coast communities in 2018.

Founded in 2012; stKS yIFiA2yQad FTANRG O2YYdzyAide ONERGREZ2 dZNX
empowers users to document environmental changes with others and discuss the impacts over time. Our
groundbreaking environmental reporting platformmavailable and through & T personalizes and

tracks climate change from the perspective of everyday experiences synced with data, bringing earth science

home and into he spaces people know best and trust mdbkeir own communities.

PRESENTER Bl@lia Kumari Drapkin is the CEO and founder of ISeeChange, ardm@rd) community tool for adaptation. Drapkin
currently serves on the board of the National Federatio@€ofmmunity Broadcasters and is a consultant for the think tank Resources for
the Future and NASA.

Contact InformationJulia Kumari Drapkin, ISeeChange, 4532 Bancroft Drive, New Orleans, LA 70122, Pki:7327,
Email;julia@iseechange.org
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PUTTING PUBLRRIVAE PARTNERSHIPS RACTICE TO SUPPORE WORKING
COAST

Justin Ehrenwerth Joni Tuck Edwin Piner Scott Hemmerlirfgand Leah Brown
1The Water Institute of the Gulf, Baton Rouge, LA, USA
2Greater Lafourche Port Commission, Cut Off, LA, USA
SUnited States Business Council for Sustainable Development, Austin, TX, USA
4The Water Institute of the Gulf, Baton Rouge, LA, USA
5Chevron, New Orleans, LA, USA

Major industries (oil, gas, arghipping) are supported by a web of coastal infrastructure, including roads, ship
channels, and ports, that are vulnerabletode St NA aS> &adzoaiARSyOS |yR (G(KS y
to continue to flourish, a holistic resiliency approacheégded. We present publgrivate partnership examples

of where protection of critical infrastructure has ecosystem service benefits to help make communities more
resilient in the face of climate change. This PuBlivate Partnership Plus (P3+) combitiesresources and
expertise of public, private, and neggovernmental organizations with the aim of enhancing coastal habitat and
providing protection to critical infrastructure and communities. This approach can serve as a model across the
Gulf and aroundhe country with respect to collaborative planning and shared funding to construct nhased
coastal infrastructure and community protection projects. The nataesed project strategy will benefit multiple
stakeholders, and will increase quality habiand help sustain existing habitat. Nattvased protection features
such as ridged and nendged wetlands and islands constructed of dredged material may be less expensive to
emplace and require less maintenance than grey infrastructure, and oftander@additional ecosystems service
benefits such as expanded ecological habitat and recreational opportunities. Understanding how these nature
based protection systems can contribute to risk reduction, either alone or in combination with gray approaches,
will yield lessons on how to develop siépecific, coseffective solutions to coastal societal needs. These efforts
are serving to conserve or restore natural systems to increase coastal resilience through providing ecosystem
services, such as the attertin of waves to reduce coastal flooding and erosion.

PRESENTER BIO

Mr. Ehrenwerth is the President and CEO of The Water Institute of the Gulf. Previously, Ehrenwerth served as the inacgtival Ex
Director of the Gulf Coast Ecosystem RestoratiomCibuPrior to joining the Council, Ehrenwerth served as Chief of Staff to the U.S.
Deputy Secretary of Commerce, as well as Assistant Counsel to the President where he took the lead on Deepwater Hdioroiotitig
the White House.

Ms. Tuck is Exteah Relations Manager for the Greater Lafourche Port Commission, which oversees Port Fourchon, Louisiana. The port
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oil supply.

Mr. Pinero is the Director of Water Programs for the United States Business Council for Sustainable Development. H8thgsargesf
experience in many aspects of water management.

Dr. Hemmerling is the Director of Human Dimensions forWhager Institute of the Gulf. He has more than fifteen years of experience
investigating anthropogenic alterations to the landscape and the impacts of development on coastal community resilience.

Ms. Brown is Policy, Government, and Public Affairs Maraig&hevron in New Orleans, LA.

Contact InformationJustin Ehrenwerth, The Water Institute of the Gulf, 1110 S. River Road, Ste. 200, Baton Rouge, LA 70802;
Phone:225-227-2722; Emailiehrenwerth@thewaterinstitute.org
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INNOVATIVE PARTNEREHWITH THE US ARGIRPS OF ENGINERRSACE) AND
THE FUTURE OF TH& BRROCESS

Durund F. Elzey, Sr.
US Army Corps of Engineers, New Orleans Didtléat OrleansLA, USA

Innovative PartnershipsThe USACE has several mechanisms for partnering and cost sharing witadsoal
entities to allow for continuing work and prioritization of permit reviews.

Examples include Section 214 of the Water Resources Reform and Development Act (WRRDA 214) of 2000 (Public
Law No. 10641), as amended, which allows USACE to accept funds frorRed®ral public entities to give

priority to the evaluation of their Departamt of the Army permit applications. Additionally, Section 1156 of

WRDA 2016 amends both 33 U.S.C. 408 and Section 1007 of WRRDA 2014. It requires that, to the maximum
extent practicable, review and approval of an activity being evaluated pursuant t@®d08 occur concurrently

with any National Environmental Policy Act (NEPA) review of the activity. Section 1156 establishes timelines for
determining if a request is complete and for making a final decision and also provides authority to accept and
expendfunds from norfederal public and private entities for Section 408 reviews.

Section 408Through the Civil Works program, the USACE serves the public by providing the Nation with quality
YR NBaLRYyaAASBS YIylFI3aSYSyd 2 ¥ suil, KSACH, npart@essiipawiths | G S NI NB a
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location of these projects, many embedded within communities, over time there may be a need for others

outside of LBACE to alter or occupy these projects and their associated lands. Reasons for alterations could
include improvements or making repairs to the projects; relocation of part of the project; or installing utilities or
other nonproject features. Because thepeojects are in place for the benefit of the public, USACE will ensure
GKFG Fye FfTGSNIGA2Y LINRPLRASR gAftft y2G 0SS AyadzZNR 2dza
ability to meet its authorized purpose. USACE accomplishes this ththaguthority of Section 408 and its

associated procedures outlined in a guidance document, Engineer Circular (EQ}2165 he Section 408

authority is delivered through the Section 14 of the Rivers and Harbors Act of 1899, as amended, and wodified i

33 USC 408 (Section 408) and provides that the Secretary of the Army may, upon the recommendation of the
Chief of Engineers, grant permission to other entities for the permanent or temporary alteration or use of any
USACE Civil Works project. The ECiges\the requirements and procedures for an overall review process that

can be tailored to the scope, scale, and complexity of individual proposed alternations, and provides

infrastructure specific considerations for dams, levees, floodwalls, flood riskgement channels, and

navigation projects.

USACE has recently launched an effort to update and improve the Section 408 piuessfort will include
various opportunities for the public to provide feedback.

PRESENTER Bmurund Franklin Elzey Assistant Deputy District Engineer for Project Management for the U.S. Army Corps of Engineers,
New Orleans District. Programs and projects under his purview include flood risk management, storm damage preventidonnavigat
environmental and coastal restation, river stabilization and harbor development, MR&T, and HSDRRS. Mr. Elzey earned his B.S. in
Electrical Engineering from UNO and has worked for USACE in various project management roles.

Contact InformationDurund Elzey, USACE New Orleans Distd€@0 Leake Ave., New Orleans, LA, USA, 70118. PhoHe650874,
Email:durund.elzey@usace.army.mil
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AMPHIBIOUS RETROEOSS AVOIDANCE STBDR INTERLAKE FIRBTIONS IN
CENTRAL MANITOBA

Jason MMlillan and Elizabeth English

University of Waterloo, School of Architecture, Waterloo, ON, Canada

Current flood mitigation practices put in place to divert flood waters away from Lake Winnipeg and the City of
Winnipeg into Lake St. Martin haegacerbated the flood rates and severity for the First Nations of the central
Manitoba Interlake Tribal Council. The flood mitigation methods upstream have resulted in regular evacuations,
and following a particularly harsh flood in the spring of 2011es=damage to property. The Interlake Tribal
Council, including Lake St. Martin First Nation, were all affected by the flood, with destruction of homes and land
leaving many of the community members still displaced. The community, following the demofitiogir

damaged homes, was forced to relocate to new land.

Rather than relocating the community to a culturally inappropriate site, the Buoyant Foundation Project proposed
taking one of the existing homes on the reserve, or a prefabricated house fraarhynrelocation site, and

retrofitting it with a buoyant foundation system. A buoyant foundation system is a subtle retrofit to existing
structures that preserves community character while protecting a structure from a range of flooding events. The
existing structure sits on framed buoyancy blocks and guidance posts which allow the building to travel up and
down with flood waters. This poster presents a loss avoidance study for the Lake St. Martin Reserve to determine
the financial viability of a buoyanb@indation retrofit against various flooding scenarios. A loss avoidance study is
a technical assessment of a property fitted with flood mitigation technology that compares the expected losses
from a single flood event had the property not been retrofittidthe cost of installing the retrofit. It is a

comparative study that is measured in dollars and evaluates the effectiveness of implementing flood mitigation
technologies.

The loss avoidance study conducted on this prototype shows that even in a fleadingreaching no higher

than the finish floor level, the loss avoidance ratio was greater than 1, meaning that in a single flooding event the
retrofit saves the owner money, while giving the residents confidence that their home and belongings are safe.
Given the certainty of seasonal flooding on the Lake St. Martin Reserve, the advantages of the amphibious retrofit
are likely to multiply over time. This loss avoidance methodology can be used as a tool for selecting flood
mitigation strategies across coastouisiana and the Mississippi Delta. By assessing the financial viability of
buoyant foundation retrofits against displacement, politaster repairs or alternate strategies such as permanent
static elevation, design decisions for the retrofit can bedmavith a level of specificity to the existing structure

and resources available to the owners.

PRESENTER BI®. English is currently Associate Professor at the University of Waterloo School of Architecture in Cambridge, Qntario. He
areas of researchnclude the study of wind loads on tall buildings, the aerodynamics of-namde debris, and strategies for the mitigation
of hurricane damage to buildings in pdsatrina New Orleans.

Contact InformationElizabeth English, University of Waterloo, S¢tod Architecture, 7 Melville St. South, Cambridge, ON, Canada N1S
2H4, Phone: 51888 4567ext. 27617, Emaibnglish@ecenglish.ca
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AN INNOVATIVE CLIMATHANGE ADAPTATI®NRATEGY FOR FLOBBIRENCE
ANDTHE PROTECTION OETWRAL HERITAGE

Elizabeth C. EnglistPthD, AM ASCE
University of Waterloo, Cambridge, ON, Canada

Protecting existing communities from the increasing risk of flooding wrought by climate change is a challenging
prospect. Forwardookingstrategies capable of providing adaptability to future flood levels that are difficult to
guantify in advance are especially needed.

Amphibious architecture offers an inexpensive, visually unobtrusive, adaptable and resilient approach to flood
mitigation. As an alternative to permanent static elevation (R$&sing on stilts), amphibiation provides superior
flood risk reduction without the reduction of accessibility, changes to lifestyle and visual ingactscessarily
accompany PSEVhile it is nd a universally applicable solution, there are many circumstances in which this
strategy can provide measureable benefit over all other available alternatives. While some regulatory issues
remain, FEMA has acknowledged that amphibious retrofits teFdR structures that qualify as less than
substantial improvement do not violate NFIP statutes.

The Buoyant Foundation Project (BFP) specializes in a specific type of amphibious constmattimfits to

existing pierand-beam structures that enable time to stay in place until the event of a flood, when they are

capable of rising and floating on the surface of the water, returning to their original positions on their original
foundations as the floodwaters recede. Amphibious construction is an adafuoe fisk reduction strategy that

works in synchrony with afloedIN2 yS NBIA 2y Q& vy I Gdz2NIF £ Oe0fSa 2F Ff22R
capable of providing an historic structure with protection from flood damage with little or no change to the
appearance of the building or loss of visual coherence of the neighborhood. Although BFR is a solution that is not
suitable for all types of flooding or building construction, it is nonetheless a flood mitigation and climate change
adaptation strategy tht has much to offer in appropriate situations such as may be found throught southern
Louisiana.

The model for the BFP system of retrofit adaptations is derived from multiple examples of such installations
developed over the last four decades in OldeRivanding in Pointe Coupee Parish, Louisiana. The BFP currently

has funded research and construction projects to provide amphibious retrofits in the Mekong Delta in Vietnam

and for Native American communities in northern Canada. Construction of thegetsris scheduled to occur in
March, April and May of this year and thus we expect to be able to present these results for the first time at
SOC18. The BFP team is also in the process of developing retrofit projects in North Carolina, Texas and Maryland.
For more information please visit our websitevaw.bfpnola.org

PRESENTER BIDr. English is an engineer and Associate Professor of Architecture at the University of Waterloo. She founded the BFP in
2006 while Associate Profess@esearch at the LSU Hurricane Center. She is internationally recognized as a leader in the davefopm
amphibious construction, particularly retrofit applications for vulnerable-loeome communities worldwide.

Contact InformationElizabeth English, (1) University of Waterloo School of Architecture, 7 Melville St South, Cambridge, ON, Canada, N1
2H4; and (2) Buoyant Foundation Project, 1105 Susan St, Breaux Bridge, LA, USA 70517. Phone: 504 717 608BstEmaidenglish.ca
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WASTED WATER: THETAIROPOGENIC RELABAF BETWEEN HUMANSWASTE
AND WATER SYSTEMS

Teresa Tran Presented ByElizabeth English
University of Waterloo School of Architecture, Waterloo, ON, CANADA

The abstraction of our environments through our interactions and uses have removed us from our relationship
with ourwater resources and waste management. Centralized infrastructure systems have increasingly become
the necessary standard for urban and rural populations in developed countries.

In our present time of industrialization, technology and rapidly growing f@jmns, modern systems have been
designed to utilize water in more efficient ways and have forced us to abandon our former direct relationship with
its supply as a natural resource and register of our actions. The symbolic relationship between hunthes and
projected ownership of water has become damaged as water is viewed as a disorganized chaos and an abundant
resource for energy that must be controlled and distributed to our needs.

Water usage in the past has been through vernacular means of exeanicd output. Usage was directly

obtained from an exposed source that invoked awareness of changing environmental conditions and our
anthropogenic actions upon it. Waste was managed in proximity to the user, allowing conscious choices to be
made of its corequential effects on surrounding resources. Under the onset of overpopulation and the outbreak
of disease, water and waste have become distanced and managed at larger scales to ensure health safety and
decontamination of water resources. These moderneayst take form in our spaces through plumbing, pumps,
supply and wastewater pipes, filters, tanks, and sanitary fixtures that conceal their functions and connections. All
systems and objects are geared towards efficiency and in turn have omitted the ulirdetstanding of the
environment and its increasingly damaged and changing state.

As these systems fail through wastewater bypasses, over capacitated storm water drains, flooding, and overly
complicated networks dependent on maintenance and environmesttdlility, it exposes the shift in dependence

of human populations from the surrounding environmental resources to the anthropogenic systems that stand
between them and provide for their basic needs. In the Anthropocene, the environmental time scaféng shi

and accelerating faster than the infrastructure humans have set in place and dependency on large systems fails to
reestablish our interdependency with our artificial and natural landscapes.

PRESENTER BI®:English is an engineer and AssociatéeRsmr of Architecture at the University of Waterloo. She founded the BFP in
2006 while Associate Profess@esearch at the LSU Hurricane Center. She is internationally recognized as a leader in the development of
amphibious construction, particularly trefit applications for vulnerable lovincome communities worldwide.

Contact InformationTeresa Tran, University of Waterloo School of Architecture, Cambridge, ON, CANADA N1S 2H4, P5@h87369
Email:hua.teasa@gmail.com
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RIVER BAR DYNAMIGSIY2E SAND DISCHARGIROUGH DIVERSIONS

Christopher EspositdMan Liangand Ehab Meselhe
The Water Institute of The Gulf, Baton Rouge, USA

The concentration of sand suspended in river channels is greaestthe bed. It is therefore common to assume

that shallow river diversions will not be able to access the higher sand concentrations present in deeper waters,
and their discharge will be depleted in sand. However in situations with a lateral bar nedivénsion, the

altered velocity field on top of the bar can cause unexpected sand transport dynamics. Understanding the details
of the sand transport mechanisms through a diversion is a critical step towards designing diversions that minimize
navigation mpacts.

We use Delft3D to investigate the transport of sand through the-Bhdataria Sediment Diversion. We vary the
depth of the diversion entrance from 10 feet to 50 feet, while adjusting the width so that water discharge through
the diversion is similar for latases. For the diversion studied here, which is situated along a lateral bar in the
river, we find that sand transport through the diversion is not significantly impacted by the depth of the diversion
entrance. The high sediment concentrations near thd bn the bar top are transported into the diversion

without respect to the depth of the diversion entrance.

This is a counterintuitive result that requires further study to confirm. Specifically, our work suggests that a
productive research path wouldelto use a nothydrostatic model to perform a detailed analysis of the complex,
three-dimensional flow structures in the vicinity of diversions, and assess their influence on sand transport
through the structure.

Presenter BioChristopher Esposito is @$®arch Scientist with The Water Institute of the Gulf. He has nearly 10 years of field and modeling
experience studying sediment transport in river deltas and the connections between river channels and their floodplains.

Contact Information ChristopheiEsposito, The Water Institute of The Gulf, Center for Coastal and Deltaic Studies Building, 1110 River Road
S., Suite 200, Baton Rouge, Louisiana 70802, United States of Amgr{2as) 4482813
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CONTOUR CUEHACKIGPOTENTIAL FOR ABANNEKD MINES ON THE AMIAND
TANGIPAHOA RIVERS

Scott Eusti§ Ezra Boy$] Becca TimmorisMaya Welch and Natalie Montoya
1Gulf Restoration Network, New Orleans, LA, USA
2DisasterMap.net, Mandeville, LA, USA
STulane Environmental Lawiic, New Orleans, LA, USA

Since the flash floods of 1983, state and federal agencies have published ecological and economic research on the
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floodplains from abandoned sand and gravel mines has been cited as-effemsive means to mitigate flood

height and stabilize meandering river channels. Implementation of this floodplain restoration technique has faced
many hurdles; survey data remaiasurdle because of the limited funding and jurisdiction of the Louisiana
Department of Natural Resources Abandoned Mine Land Program.

After reviewing data from four public agencies, we conducted a desktop survey of 266 mines-pahshb

region, foaising on the Scenic River segments of the Amite and Tangipahoa Rivers. GradingpkamdiiReof

these sites likely provides a more impactful alternative to flood mitigation than dredging protected segments of
Louisiana Scenic Rivers.

Our desktop surveinvolved the review of neapresent day imagery via Google Earth Pro, and delineating mines
based on four characteristic profiles, (Pits, Piles, Shrub, and Open Space) according to the National Wetland
Inventory Protocalimited the scale of the aerial jplhograph to a view from 40086000 ft. Three delineators, one
trained, and three working from the four characteristic profiles, drew polygons on the Amite and Tangipahoa
rivers.

Results are ongoing, but complete for the Scenic segment of the Amite Rivéebn completed by all three
delineators. The area inscribed by the 56 polygons includes a minimum of 8309 acres, and a maximum of 10319
acres. Most of the difference among delineations is a matter of the third and fourth characteristics, open space
that is part of the mine property, rather than the pits and piles of the floodplain that was actually mined.

This presentation is dedicated to the late Dr. Ezra Boyd.

PRESENTER BWith an M.S. in Environmental Science from the University of New Orl8aot,supports GRN's Science and Water Policy
team by analyzing wetlands restoration projects, and by providing scientific arguments in comments against bad develagments a
wetlands destruction. Scott has a B.S. in Ecology from UGA's Odum School of.Ecolog

Contact InformationScott Eustis, Gulf Restoration Network, 330 Carondéléti8or, New Orleans, LA, 70130, Phone:-5p81528 x212,
Email:scott@healthygulf.org
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QUANTIFICATION OF BML ENERGY ANDINIBACT ON WETLANDSA DELTAIC
ESTUARY

Thomas Everett?, Qin Chef) Arash Karimpodrand Robert Twilley
1T. Baker Smith, Baton Rouge, LA, USA
2| ouisiana State University, Baton Rouge,U2A

The extensiveoastal wetlands in Mississippi River Delta represent the seventh largest deltaic floodplain in the
world, contributing to many services that sustain the economies of the region. Subsidence, sea level rise,
saltwater intrusion, wave action from storms, asediment depletion have contributed to chronic wetland losses,
converting vegetated lands into open waters and increasing wind fetch. Among these factors listed, wave energy
plays the largest role in marsh edge erosion in an open bay environment. Deghadirer islands along the

shoreline of this delta allow swell energy to enter protected bay areas, contributing to marsh edge erosion. Locally
generated wind waves within enlarged bays also contribute to wetland loss. Quantifying the roles of swell and
wind waves in marsh edge erosion is essential to any ecosystem restoration design. In this study, a numerical
model is implemented to describe the wave climate of combined swell and wind waves in a deltaic estuary.

Terrebonne Bay was chosen as the studhasdecause it has experienced one of the largest reductions in barrier
islands and wetland loss rates among Louisiana estuaries. A continuous wave measurement in upper Terrebonne
Bay was obtained over the course of a year. A spectral wave model is usieddast the wave climate in the

estuary. The model results are compared against the in situ wave measurement. The wave power is partitioned
into swell and wind sea at different locations in Terrebonne Bay using the model results. An extensive analysis on
a valid effective wave power range that directly impacts the marsh edge is performed and presented. Insight into
the temporal and spatial variability of wave power is gained. Through differentiating swell and wind sea energies
around the bay, improvementsf longterm wave power computation for shoreline retreat prediction are made.

It is found that the swell energy becomes the primary driver of marsh edge retreat in the southwest part of
Terrebonne Bay as the barrier islands are degrading.

PRESENTER Bl@omas Everett is a Civil Engineer E.l. with T. Baker Smith, specializing in coastal and hydraulic engineering. Mr. Everett
obtained his B.S. in Civil Engineering (2014) and his M.S. in Coastal and Ecological Engineering (2016) from Louisiaveasbyete

Baton Rouge, LA. He has worked on marsh creation projects, performeestaigeHydrologic and Hydraulic analyses, and has multiple
years of experience in coastal numerical modeling.

Contact InformationThomas Everett, T. Baker Smith, 17534Jefterson Highway, Baton Rouge, LA, USA 70769, Phone: 225.228.5607,
Emailithomas.everett@tbsmith.com
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SELF DETERMINATIOMISINKING BAS{NHURDLES AND HINDRAISO O
PROTECTING TRIBALTURAL HERIGA IN SOUTHERN LOAINA

Patty FergusorBohnee
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The landscape of coastal Louisiana has changed tremendously since the 1930s. These changes resuk from man
made decisions and value judgments about what is important. The damage resulting from these decisions have
now been compounded by sea level rise anthbsidence. Often, the most vulnerable populations are excluded

from the discussions, yet they are the ones that must adapt to the consequences of these decisions. This
presenter will discuss the challenges of two Tribes in the Terrebonne Basin andriggiiess to survive in the
changing coastal environment.

The Gulf Coast, specifically the Terrebonne Basin, has continuously been inhabited by indigenous peoples whose
lifeways, spirituality, and cultural heritage are connected to this place. Numeittagevsites, fishing areas, and
cultural sites have already been lost, yet the PoiateChien and Isle de Jean Charles Tribes located in this basin
have been able to maintain their unique cultural identity.

Maintaining cultural heritage and salfetermination in the Terrebonne Basin is an ongoing challenge. Although
Tribes have the right to setfetermination under the Declaration on the Rights of Indigenous Peoples, these rights
are often not recognized, due to the lack of federal recognition bylthited States government. The right to self
determination includes the right to freely determine political status and pursue their economic, social, and
cultural development. Further, indigenous peoples have a right to their lands, territories and rescamcde
subsistence rights to support themselves. The lack of recognition threatens the survival and existence of
indigenous peoples on the Gulf Coast, including not only the lack of inclusion in discussions about coastal
restoration planning, but also thHack of options to respond to environmental threats.

International law recognizes not only the right of s#dtermination, but the right to maintain cultural heritage.

The cultural heritage of these two tribes is threatened, and should be discus#ezldnastal restoration and

planning contexts, since indigenous peoples are inextricably tied to the land. More active measures need to be
taken to address how Isle de Jean Charles and Raur@hien can maintain cultural heritage and self

determination n the face of land loss and climate change. This means that the framework needs to be adjusted to
ensure that indigenous peoples are included in conversations, and that funding options are not limited to factors
only important to economic development, batso to protecting cultural heritage.

PRESENTER BIRrofessor Patty Fergus@ohnee is the Director of the Indian Legal Clinic and Faculty Director of the Indian Legal Program
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advocate of indigenous rights, and has experience in status clarification of tribes and the impacts of land loss oiturdddienitage.

Contact InformationPatty FergusoBohnee, 111 E Tayl&treet, Phoenix, AZ, 85004, Phone:-223-0420, Emailpafergus@asu.edu
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RISK REDUCTION BHN&GRND COSTS FROMLL { L! b! Q{ TAH MABSTER/ h ! {
PLAN

Jordan R. FischbaghDavid R. Johnsbfy David R. Grovés
1RAND Corporation, Pittsburgh, PA USA
2Purdue University, West Lafayette, FL USA
SRAND Corporation, Santa Monica, CA USA
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minimize land loss wkh allowing for the continued provision of economic and ecosystem services from this
ONRGAOKE O2Fadlf NBafihe-soar (Megibrn$dawirdnméhtallsifenagoQtide misieRpRib i
projected to reduce expected annual damage from storm etilgpding by approximately 65% relative to a future
without action: from $5.3 billion to $2.2 billion in 2040, and from $12.1 billion to $3.7 billion in 2065.

This talk builds on the previous presentation, which focuses on the methods applied foriflb@hd damage
analysis using the Coastal Louisiana Risk Assessment (CLARA) model. The master plan analysis used cost
effectiveness analysis to compare benefits and costs and rank project performance 10, 25, or 50 years into the
future, but it did not congler how benefits and costs might accrue over time. Here, we extend the analysis
conducted in support of the master plan and present estimates of the discounted net economic risk reduction
benefit over a 56/ear period from plan investments.

Here, we desribe how the estimates of master plan risk reduction benefits were converted into a discounted
time series and compared with project costs that would accrue if the projects are implemented according to the
master plan schedule. We then present the resaoftthis analysis, including estimates of net present value and
benefit-cost ratios, under different future scenario assumptions. Berwefdt results are shown for master plan

risk reduction projects alone, or when including both risk reduction and rastor projects together. This

provides an estimate of the additional risk reduction contribution from restoration when combined with
significant investments in structural and nonstructural projects across the Louisiana coast.

Results suggest that the proged risk reduction projects yield positive net present value across a range of
assumptions, including discount rates as high as 7 percent. Net benefit over 50 years is higher under a more
adverse sea level rise and coastal subsidence scenario. It goaitwe across a range of discounting assumptions
even when risk reduction benefits are compared against the full cost of the master plan (including restoration)
under the more adverse environmental scenario.

PRESENTER BI®. Fischbach is a Senior Policy Researcher at RAND, Codirector of the RAND Water and Climate Resilience Center, and Co
t N23INF Y al yl 35 Milaftie RISAD Hid réseaich faciisBs on coastal adaptation and urban resilience, and he has led the floo
risk assessment supporting Louisiana's coastal master planning since 2010.

Contact InformationJordan R. Fischbach, RAND Corporation, 4570 Fifth Ave #600, Pittsburgh, PA, USA, 15217, PIg3®#301.2
x4608, Emailordan_fischbach@rand.org
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VARIATION OF MR AMIR PLUME DISTRIBUNIIBROM DATA SYNTHESF HYCOM
MODEL OUTPUTS AND MS IMAGERY

Catherine Fitzpatrick?, Alex Kolkér, and Philip Ch#
1Tulane University, New Orleans, LA, USA
2| guisiana Universities Marine Consortium, Chauvin, LA, USA
SNOAA Great Lakes Environmental Research Laboratory, Ann Arbor, Ml, USA

Understanding the Mississippi River (MR) and Atchafalaya River (AR) plumes interaction with the open ocean is
crucial for unlerstanding many processes in the Gulf of Mexico (GOM). Though the MR and AR, their deltas, and
plumes have been studied extensively, recent archives of model products and satellite imagery have allowed us to
highlight patterns in plume behavior over trest two decades through large scale data synthesis. Using 20 years

of HYCOM GOMu 0.04 (HYbrid Coordinate Ocean Model Gulf of Mexico uniform 1/25° grid) Reanalysis model
outputs, 24 years of Army Corps of Engineers and 8 years of USGS discharge dataD Ehdrid@ery, we have
estimated the spatial extent, geographic patterns, depth, and freshwater concentration of the MR and AR plumes
across months, seasons, and years. Patterns were identified by mapping the minimum and maximum spatial area
of the MR and ARIumes, their varied extent east and west, and south, and evaluating how often the plumes

were incorporated into the Loop Current. From the synthesis and analysis of these data, the statistical probability
2T GKS O2Y06AYSR LI dzY SigaDexténtds indnthly and ye&ly avdrageR weleSanipindd.LIK
Results show that the average monthly spatial extent of the MR and AR plumes into the GOM are strongly
correlated to the average monthly river discharge from both rivers. No significant relatiomakifound between
average yearly river discharge and average yearly plume surface area. River discharge and plume surface area at
the monthly time scale were related except for a period from 2002 to 2007 in which the spatial extent of the

plume was largevhile discharge remained average to below average. The MR and AR plumes consistently show
greater eastern transport from June to August than in other months for thge20 period analyzed.

Relationships between plume spatial extent and the oscillatiah@t.oop Current to the north are still being
investigated. Overall, studies on MR and AR plume distribution patterns and the parameters that affect them help
dza G2 dzyRSNRUGFYR GKS LJX dzvySaQ Odz2NNByid o6SKla@sukd) I yR S
human modification or coastal restoration efforts, i.e. river diversions, flood controls. Plume distribution patterns
may also predict the influence of changes in fresh river water distribution on coastal wetlands and their
ecosystems, particatly on fish and shellfish populations that are integral to the gulf coast economy.

PRESENTBRY /| GKSNAYS A& || 3INIRdzZ G§S aiddzRSydG +Fid ¢dz FySQa 91 NIK | yR
Louisiana Universities Marine Conum. She has an M.S. in Oceanography from Universidade Federal do Rio Grande (FURG) in Brazil. Her
previous research has focused on beach morphodynamics on the southern Brazilian coast.

Contact Information Catherine Fitzpatrick, Tulane University, 8& Charles Ave, New Orleans, LA 70118. Efigbat@tulane.edu
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DEVELOPMENT OF A S HWIDE WATERSHED BAELOODPLAIN MANAGENT
PROGRAM
Pat Forbe$ Michael Ellis Casey Tingteand Christopher Knofts

1Executive Director, Louisiana Office of Community Development

2Executive Director, Louisiana Coastal Protection and Restoration Authority

35SJdzie S5ANBOGZ2NE / KAST 2F {iFFFI D2@GSNYy2NRa hFFAO0S 2F 1 2YStly
4Chief EngineeDepartment of Transportation and Development

Following the 2016 floods, many efforts have been taken at the State, Federal, and Local levels to understand and
AYLINRGS [2dAaAl Yyl Qa FE22R NAal aAiddz A dogbetweey S G KAy 3
decisionmaking and regulating authorities, especially when they are working within the same watersheds. To
support this, Louisiana requires an overarching floodplain management program to support floodplain
management activities at all leved$ government.

[ 2dZA &AL Y Q& @GFNAR2dza FE22RLI FAY YIFyF3aSYSyd OGAGAGAS
uncoordinated fashion. At the stadlevel, various floodplain and risk management initiatives are managed across
multiple agencies without a coordinating mechanism. Additionally, various jurisdictions such as city/parish

planning & zoning departments or public works, regulate or undertake activities that affect floodplains
independently, even when they affect the same waterd$. Floodplain issues are managed within a political
jurisdiction, often without the mechanisms to consider the effects on other jurisdictions or the watershed on the
whole. Effective flood plain management requires a paradigm shift from independesdition boundaries to
management within watershed boundaries.

OCD, GOHSEP, DOTD, and CPRA have formed a steering committee to define and develop a coordinated, multi
agency comprehensive watershed based floodplain management program. This prograngiwithyp&everaging
existing State authorities and capabilities to support local jurisdictions in their floodplain management. The
program will also identify statkevel statutory and regulatory needs and support their development and
implementation. The dexlopment of such a program will allow the State and its various jurisdictions and political
subdivisions to coordinate at a watershed level and manage floodplains consistently using best practices across
the State.

PRESENTER BRat Forbes has been thadeutive Director of the state Office of Community Development since July 2011. In his executive
capacity, he oversees the Community Development Block Grant and Local Government Assistance programs, as well as the housing,
economic development and infrastcture programs that utilize federal disaster CDBG (GDRYFunds for recovery from hurricanes

Katrina, Rita, Gustav, Ike and Isaac. Prior to Hurricane Katrina, Forbes served as an engineer and technical assBtan@iSthg/ 2 Na h ¥
of Coastal Actities. Before his state service, he worked as a consulting environmental engineer, owned and operated his own company
F'yR aSNWSR Ay ydzYSNBdza OF LI OAGASa G DS2NBAI tI OAFTAOWREA t 2NI | dzf
engineNA y3 | yR | YIFI&AGSNNRaE RSINBS Ay odzaAySaa FRYAYAAUNIGAZ2Y FTNBY |

Contact InformationPat Forbes, Executive Director, Office of Community Development, Office of Community Deve|dhr@eriox
94095 Baton Rouge, Louisiana 708095, Phone: (225) 219600, Emailpat.forbes@la.gov
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LOUISIANA SEDIMENVAALABILITY AND ALCAOTION PROGRAM (LABA- A
PLANNING TOOL FORNMGING SEDIMENT FRESORATION

Beth Forrestvanderd, Syed Khatil Ed Haywoot] Rick RaynfeQuin Robertsdn
IAPTIM, Boca Raton, FL, USA
2Coastal Protection and Restoration Authority, Baton Rouge, LA, USA

Estimated to cost at least $50 billion over the next 50 years, th@ Rldster Plan restoration efforts are

projected to build or sustain between 580 and 800 square miles of land. Success of the Coastal Master Plan
restoration efforts depends greatly on locating, managing and utilizing sediments in-effextive manner.The
Coastal Protection and Restoration Authority (CPRA) requires a planning tool that identifies compatible sediment
sources for restoration and protection projects identified in the Coastal Master Plan. This tool needs to analyze
dredge and constructiolocations along with hydrographic, geotechnical and geophysical data in a spatial format
in order to efficiently and equitably manage valuable sediment resources.

The Louisiana Sediment Availability and Allocation Program (LASAAP) is a tool cushegttieiseloped to link

GKS aSRAYSyld ySSRa 2F GKS {{iF0iSQa NBald2NI A2y LINB2S
appropriate potential sand/sediment sources (offshore, riverine, sediment from maintenance dredging, CDFs and
other sediment sources).

In order to develop LASAAP, CPRA developed the Louisiana Sand/Sediment Resources Database (LASARD) to
archive, populate, and maintain the geoscientific and related data acquired for ecosystem restoration on a GIS
platform. LASARD haaken several years to properly develop and populate and forms a critical baseline to

support LASAAP. We are currently using LASARD to complete an inventory of existing sediment data. Coupling the
sediment/sand inventory and proposed Master Plan restoraprojects will allow the state to evaluate their

spatial relationships and in turn will result in efficient planning and cost effectiveness ghtious restoration

projects.

PRESENTER BI® Forrest is a project geologist with over ytdars of expgencesupporting beach and marsh habitat restoration projects
throughout the Gulf coast and eastern United States. For over 9 years, she has collaborated with the CPRA on LASARBP, a databa
developed to help manage offshore sediment resources.

Contactinformation Beth ForresiVandera, APTIM, 2481 NW Boca Raton Blvd, Boca Raton, FL, USA 33431, P{3&ie3 564,
Email:Beth.Forrest@aptim.com
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WAVE ATTENUATIONSHMN FRANCISCO BAY

Madeline FosteiMartineZ, Jessica LagyMatthew Fernetand Evan Variarfo
1L ouisiana State University, Baton Rouge, LA, USA
2U.S. Geological Survey Pacific Coastal and Marine Science Center, Santa Cruz, CA, USA
3San Francisco Bay National Estuarine Research Reserve; Sascbratate University, Tiburon, CA, USA
4University of California, Berkeley, Berkeley, CA, USA

Salt marshes attenuate wave action. This reduction in wave energy can create conditions for sediment trapping
and deposition, countering the effects of erosiand increasing the surface elevation of the marsh. Quantifying
this wave attenuation under different conditions is critical to understanding how marshes function and to
predicting how they will change with séavel rise. Here, we measured this attenuatio the vegetated shallows

of San Francisco Bay.

We conducted two field campaigns at the tidal salt marsh in China Camp State Park, one in winter and one in
summer. At the site, the tide flows over mudflats and through three consecutive vegetation: Ramfc
cordgrass$partina foliosg Pacific cordgrass with pickleweesh{icornia pacifiga and pickleweed. High

frequency pressure sensors were deployed at seven stations along asbasstransect, and wave statistics

were calculated from this pesure data. Vegetation surveys were conducted to measure vegetation parameters
(e.g. height, stem density, number of leaf structures). The attenuation was modeled as an exponential decay, and
decay constants were calculated for each vegetation type asdifun of inundation. Drag coefficients as a

function of Reynolds number were also determined.

The seasonal signal in wave attenuation was dominated by changes in Pacific cordgrass biomass. The
aboveground biomass of Pacific cordgrass died back in thtenvimhile the pickleweed was largely unchanged
between the seasons. The evolution of wave height through the marsh changed seasonally, which impacts the
sediment transport and retention within the marsh. Yet, complete attenuation occurred about 75 rthato
vegetated marsh regardless of season. The drag coefficients varied from 0.1 to 2. In comparison to smooth
cordgrass$partina alterniflory, drag coefficients measured along the Gulf of Mexico coast were greater than
those measured here; however, compsns of exponential decay constants show pickleweed attenuates to a
greater extent than both cordgrass species for similar inundation conditions. This dataset will inform designs for
marsh restorations and management plans in the area and can informefiigld studies along the Louisiana

coast.

PRESENTERBID. Fostera  NIIA Yy ST A& | t2a0GR200G2NIt wSaSt NOKStNEz complgted a@h®D |/ Sy (i
at UC Berkeley, focusing on fluid mechanics of coastal marshes.

Contactinformation Madeline FosteMartinez, Sea Grant Buildin§ute 124D, Baton Rouge, LA 708BBpne: 5047822172,
Email:madeline.foster.martinez@gmail.com
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APPLIED RESEARCHIMNIIVES

AngelinaM. Freemarand Richard Raynie
Coastal Protection and Restoration Authority, Baton Rouge, LA, USA

C20dza I LILJX ASR NBaSIFNDK Aa I OSydNrft O2YLRYSylu 2F @K
(CPRA) adaptive management strategy. CPR#nisllizing an adaptive management process where scientific
information is incorporated into decision making via a structured approach. Through focused applied research
initiatives directed to answer specific research needs or questions, all steps iddptv@ management cycle can

0S NBTAYSRO® /| SYGNIt O2YLRySyda 2F /tw! Qa I RILGAGS
alternative management actions; 2) Select the management action based on the best available science; and 3)
Assesgperformance of the implemented management decision.

I LILX ASR NBaSINOK AyAlGAFGA®Sa FNB | 1Se StSySyda 27 /
adaptive management cycle. CPRA applied research programs such as the CoastahSsistantship Program

and the RESTORE Act Centers of Excellence Research Grants Program resolve uncertainties at the project,
regional, or coastwide scales. Research initiatives are also supported on the project level to address applied
guestions relatd to project implementation and operations. Science advisory groups (committees or boards) are
FY20KSNI AYLRNIFYyG O2YLRYSYyG 2F /tw! Qa NBald2NI GAz2y LI
Between the years of 2014 to 2016, CPRA operated tffereint advisory groups, the Expert Panel on Diversion
Planning and Implementation and the Science and Engineering Board. The 2017 Coastal Master Plan effort also
included two technical advisory committees (TACS), the predictive models TAC and thecyeSil€. The

advisory boards were charged with specific and unique tasks to inform CPRA, and the disciplinary expertise
provided help guide the restoration and protection program.

Developing scientific synthesis to assess performance of managemesiotscand project and program
implementation is important to the success of the protection and restoration program. CPRA develops a number
of data and project reports that summarize, document, and assess information. Synthesis reports on the basin
wide lkevel are being advanced that summarize projects and cumulative effects of projects on restoration goals
within the basin. As the coastal protection and restoration program progresses, it is important that CPRA
documents background, objectives, outcomesd dessons learned from its various applied research programs,

and identifies new applied research needs. The collective institutional knowledge is critical for evaluating current
and proposed research programs and for integration of results into prograhpeoject implementation.

PRESENTER BADgelina Freeman is a coastal scientist workingondargel £ S S$02ae&aiSY NB&aAG2NI GA2y O [ 2
Restoration Authority. Previously, Angelina was Director of Science and EngineejgogsRiibEnvironmental Defense Fund in
Washington, D.C. Angelina holds a Ph.D. in Oceanography and Coastal Sciences from Louisiana State University.

Contact InformationAngelina Freeman, Coastal Protection and Restoration Authority, 150 Terrace ABatareRouge, LA 70802,
Phone: 2258342-3790, EmailAngelina.Freemab@LA.gov
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CHALLENGES IN THEIGE OF SALINITY BAERS

Sergio D. Gaitan
Tetra Tech, New Orleans, LA, USA

As part of a 15percent design effort for the G Calcasieu Ship Channel Salinity Control Measures Project, Tetra
Tech and its subconsultants evaluated and compared-efbsttive solutions for salinity barriers along the

Calcasieu Ship Channdlhe inention is to meet the project goals of reduced salinity and associated land loss,
while retaining the viability of the Calcasieu Ship Channel inland waterway.

Salinity barriers effectively reduce the tidal volume exchange by reducing hydraulic congumivween the

Calcasieu Ship Channel and the lakes and bayous further upstream. However, these barriers must also allow local
navigation of small craft vessels used by the local commerce, fisheries, and tourism indBsriésts should

also provide disrete openings to allow passage of fish, and aquatic life.

Two types of salinity barriers were designed: Shallow rockfill berms to reestablish the east and west shorelines of
the ship channel along reaches which are now open onto the lakes. And, deep steel vertical wall barriers that
reduce flow and saltwater exelnge at the East and West Passes.

The integrated design effort involved defining the criteria for selecting design vessels to size the bypass
dimensions for safe navigation, performing geotechnical field investigations to evaluate barrier stability and
settlement analysis, developing hydraulic wind and vessel wave loading to evaluate stable stone size of the berms,
and defining structural and deflection criteria for design the cantilivered camvallibarriers in deep waters.

The challenge lies in how tesign impermeable salinity barriers to withstand the forces of hurricane surge,
winds, and ship waves, and have these barriers be stable over its service life gigeift thegure of the soils
native to this lake bed

Constructability reviews were pvided for this large scale marine construction project, along with estimates of
probable construction and O&M costs. Adaptive Management was identified as an approach to optimize,
monitor, and plan expenditures and retain project benefits over the setifie of the project.

A 15 percent Basis of Design report and drawings were developed to facilitate future design and assist with the
process of stakeholder engagement, review, and permitting approval.

PRESENTER BWD. Gaitan is experienced in dgs integration of hydraulic control structures, including the Panama Canal Third Set of
Locks and the Lake Borgne hurricane surge barrier in New Orleans. Other projects involve floodwalls, stormwater pus)spitays,
and outlets. Sergio obtaidehis bachelor and master degrees from the University of Minnesota.

Contact InformationSergio Gaitan, Sr. Project Manager, Tetra Tech Inc, 3445 N. Causeway Blvd., Suite 320, Metairie, LA, 70002.
Phone: 504408-5057, EmailSergio.Gaitan@tetratech.com
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Andrea GalinskiMandy Green, Ashley Claro, and Bren Haase
Coastal Protection and Restoration Authority, Baton Rouge, LA, USA

Key Focus Aredhis presentationf Odza S& 2y o0dzAt RAy3a O2l aidlf NBaiAfASyOS
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resilience policies, and related activities.

Presentation DescriptiofK A & 2 NI f LINSaSydrdAz2y Aa 2yS 02YLRYSyid 2
Resilience Program and the related activities occurring in coastal Louisiana to build greater resilience in a future
with increasing coastal flood risk. This sessionhighlight the multidisciplinary approach needed to anticipate,

plan, and prepare for increasing risk, and presentations will illustrate how a multitude of actors can advance
coastal planning efforts including parish governments,-gosernmental organizains, and academics. This
LINBaSyidlFrdAazy gAff AyOfdzRRS Iy 2SNWASs 2F /tw! QF Cf 2
on ongoing projects and initiatives.

CANRGYX (GKS LINBaSyidalrdAazy gAff &adzytynn slifigébasedifl&os risk throughS Q a
the 2017 Coastal Master Plan, |ncIud|ng various scenarios of future flood risk and how this risk may increase over
GAYS® ¢KSy (GKS LINBaSyidalrdirzy gAft KAIKEAIKG /tw! Qa O
redliencerelated policy recommendations that are directed towards a range of other state and local entities to
LINEY23GS I Y2NB O2YLINBKSYaA @S | LIWINRFOK® ¢KS LINBaSyill
Program, a statéed grant program to @vance nonstructural planning and implementation, which is unique in
geographic size, its focus on risk reduction over-gédr time period, and its extensive engagement with a

diverse group of stakeholders. The presentation will also provide an intrimstuiti the Master Plan Data Viewer,

a useful tool to better understand future flood risk and a resource to integrate flood risk planning across other

state, local, and individual initiatives.

The presentation will include a briefing on the Flood Riskva®dd A f A Sy OS t NEINI YQa ySg A
F2NIKO2YAyYy3d FaasSaavySyd 2F O2Fraidlf LINRAKSAQ y2yailND:
parishes may have to both implement nonstructural projects and develop the policy and progt@mmeasures

to reduce the impacts of flooding. Lastly, a stfdeused outreach project for other state agencies to encourage

flood risk reduction in ongoing state planning initiatives will also be introduced.

PRESENTERBIO! y RNBI Q& ¢2RPOEt ALIFEPEzAER @KS wnamt /2FalGlf alaGSNItfly:
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flood risk awareness and supporting grojs/policies that promote greater resilience across the coast.

Contact InformationAndrea Galinski, Coastal Protection and Restoration Authority, 150 Terrace Ave., Baton Rouge, LA, USA 70806,
Phone: 228352-4117, Emailandrea.galinski@gmail.com



mailto:andrea.galinski@gmail.com

HYDROLOGIC SIMULAYIBND ASSESSMENTREEMOTE SENSING PRODE OF THE
2016 LOUISIANA FLOODTHE AMITE RIVBRSIN

Shu Gad Matthew V. Bilskié, Scott C. Hager?34and DeWt H. Braud

1Department of Civil and Environmental Engineering, Louisiana State University, Baton RoUSA LA
2Center for Coastal Resiliency, Louisiana State University, Baton Roug8ALA

SCenter for Computation and Technology, Louisiana Stateethity, Baton Rouge, LASA

4Coastal Studies Institute, Louisiana State University, Baton RoydéSAA

Riverine and coastal flooding are one of the most common environmental hazards that affect millions of people
around the world. For example, in Agil2016, a slownoving upper level lovpressure system with a high

amount of atmospheric moisture brought heavy rains from August 11 to August 13. The torrential downpours led
to widespread flash flooding and river flooding across multiple parishes imé&asittL ouisiana and Southwest
Mississippi. Precipitation totals as high as 26 inches were recorded during thrgagnevent. A Louisiana

Economic Development report documented that the state of Louisiana suffered more than eight billion dollars in
damage fom the catastrophic flooding. According to the National Weather Service (NWS) in New Orleans, the
rainfall caused the Amite River, Comite River, Tangipahoa River and Tickfaw River to rise teattiogrtevels.

Some of the most serious flooding occudralong the Amite River, which runs between Baton Rouge and the
nearby city of Denham Springs, and has its headwaters in southwestern Mississippi and drains into Lake
Maurepas.

To develop an understanding of the driving mechanisms that caused the cafaistftooding a campaign was
initiated to collect and rigorously examine all possible remote sensing products in order to derive the flooding
extent and depth within the Amite River basin. In addition, a Soil and Water Assessment Tool (SWAT) has been
devebped for the Amite River watershed to simulate runoff from the 2016 Louisiana flood event. The developed
modeling products and remote sensing data will enhance the understanding of the hydrological processes within
the Amite River basin. This will provifigther insight into conceptualization of flood risk across river deltas and
other low gradient coastal regions that are vulnerable to both riverine and coastal flooding.

PRESENTER B8hu Gao is a PhD student in Civil and Environmental Engineeringribegiaat Louisiana State University. She received
. OKSt 2NRa RSAINBS Ay DS2YIGA0a 9yIAAYSSNAY3I FTNRY [/ KAY!l Statg A S NRA A (
University.

Contact InformationShu Gao, 257 Military Science Building, Louisiana State University, Baton Rouge, LA, USA 70820, BB8i1884225
Email:sgao7@lsu.edu
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Lizzie Garcia
Tulane University Law School, New Orleans, LA, USA

Session Theme and Topic: Restoration and Protection in Practice: Lessons Learned from Other Coastal Areas
Fishing and seafood harvesting is a huge industry and an economic support of Louisiana. However, with declining
FAAK LRLMzZ I GA2ya RdzS (2 KFIoAGEFG f2aas LRtfdziAz2ys |y
seafood industry. This causa problem though, because aquaculture is highly damaging to coastal environments.
Thankfully, integrated mulirophic aquaculture systems are the new movement in creating sustainable

aquaculture. The Veta La Palma project in Spain has already sudgesgilémented this wetlands restoring, fish

LINE RdzOA Yy 3 | ljdzZ Odzf G dzZNB YSGK2R® LG O2dzA R 62NJ] Ay [ 2dzi
legally implemented.

Veta La Palma in the Dofiana marshlands at the tip of the Guadalqiviirr&@uthwestern Spain is a unique

2LISNI GA2Yyd ¢KA& FIENY A& F FAAK FEFENY (KFG AyO2NLR2NI (G
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creates habitats not only for the targeted fish, but for a variety of flora and fauna. The concept is to restore the

flow of water, creating a new selfependent wetlands system that provides habitat for a wide array of species.

Much like the coastal wettals in Louisiana, the area that Veta La Palma lies on is a richly biodiverse coastal
wetlands ecosystem. The Dofiana marshlands are home to over 250 bird species, many of whom are endangered
or threatened, as well as eels and a variety of fish.

The systemmesults in healthy fish for commercial sales as well as wetlands restoration because of its systematic
function. The multiple trophic levels support each other, which allows the commercial fish production and the
wetlands restoration to support each othas well. The totality of the system results in a healthy environment

and a profitable business.

Initially, implementing an IMTA project such as Veta La Palma in Louisiana appears to be a legal conundrum. The
complexity derives from the confusing juxtajtam of a fish farm and a wetlands restoration project. Typically,
projects are either restoration or development, not both. However, while U.S. federal law regarding aquaculture
FYR NB&ad2NI A2y Aa | O2YLX AOI (S Rot muytiRmoiestseadinreR IMBAS 6 = {
projects fit within the current federal and state legal systems surrounding both wetlands restoration and
aquaculture. While it is confusing at first glance, the benefits of IMTA are legally possible in Louisiana.

PRESENER BIQ izzie Garcia is a third year law student at Tulane University Law School. She received her BA from University of Miami in
Marine Affairs and Anthropology, and her Masters of Professional Science in Marine Affairs and Policy from the Unigeksity6fA Q &
Rosenstiel School of Marine and Atmospheric Science.

Contact InformationLizzie Garcia, Tulane University Law School, 324 Adams St, New Orleans, LA, USA 70118,-B53882613
Email:egarci3@tulape.edu
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SHELL PIPELINE USEBURAL INFRASTRUREWOLUTIONS TO PROT SHIP SHOAL
PIPELINE AND IMPROMEE NEARBY COASESIOSYSTEM

Donnie Garrisoh Amanda GaZeand Heather LayrissgrP.E.
1Shell Pipeline Company, New Orleans, LA, USA
2Jacobs, NewW@rleans, LAJSA
3Jacobs, Baton Rouge, LA, USA

Natural Infrastructure solutions are often a viable and resilient candidate for pipeline maintenance and mitigation
activities. Shell Pipeline Company LP (Shell) completed their first natural infrastrpicijget along the Ship

Shoal corridor in Blue Hammock Bayou. This innovative project was designed to enhance pipeline integrity and
safety, reduce infrastructure maintenance costs and protect and preserve the environment. Similar solutions to
the approachtaken in this project are currently being applied to support other Shell Pipeline Co LP assets.

Blue Hammock Bayou sits on the Louisiana coast, where the Ship Shoal Pipeline, a joint venture operated by Shell,
runs 3tmiles to deliver on average 200,000 barrels of crude oil a day fromrdesgr assets in the Gulf of
Mexico to Louisiana.

The challeges were evident. The solution was not. Some of the challenges at this and similar sites include:
Integrity of operating pipelines; Coastal erosion, further driven by subsidence, sea level rise and storms;
Challenging maintenance requirements and risiogts; Changing hydrology and sediments that threaten an
ecological asset and natural habitat; Increased marine traffic and potential for incident along the pipelire-right
way.

To mitigate these challenges, Shell collaborated with Jacobs (formerly GiHdMhe Nature Conservancy (TNC)

to create a norraditional approach that would add positive impacts to the coastal ecosystem. The natural
infrastructure solution, now a resilient and thriving ecological asset, was completed in October of 2015. The
monitoring findings indicate that the natural infrastructure approach is already performing beyond expectations,
with strong plant growth and accumulationrather than erosion of sediments. The sustainable solution is
protective of the pipeline, has helped siibe the marsh, and has enhanced the nearby natural habitat.
Monitoring through point survey will be repeated to ensure performance of the site. This presentation will cover
the nontraditional approach taken on this pilot project and will present anatpan several other types of

natural infrastructure solutions being applied on other sites as part of maintenance activities.

PRESENTER Bl®onard D Garrison lll (Donni)A G K 2 OSNJ Hn &S NEQ SELISNASYOS sgandBas{ KSff t
Industry, Donnie has held positions from maintenance, operations, HSE supervisor to his current role as Sr. Operatiar®uappsor.

Born and raised in the small Louisiana Coastal Community of Napoleonville, he later went on to recefvedeigrBe in Biology from

Nichols State University.

Contact InformationDonnie Garrison, Sr Operations Support Supervisor, Shell Pipeline Company, 5317 Bayou Black DA, BBsén L
Email:leonard.arrison@shell.com
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INDIVIDUAL VARIATION BROWN PELICAREHLECANUS OCCIDENg ADRAGING
BEHAVIORS IN THE GWQF MEXICO
Brock Geary? Scott T. Waltér?, Paul L. Lebef@nd Jordan Karubian

1Tulane University, New Orleans,, L/SA
2University ofLouisiana at Lafayette, Lafayette,, LISA
STexas State University, San Marcos,U3A

Animal movement decisions and associated rates of energy expenditure have important implications for survival
and fitness, which in turn scale up to shape broader paton dynamics. In coastal marine ecosystems,
environmental conditions that promote resource availability are highly dynamic, necessitating the ability of
foraging individuals to continually modify their behaviors over time. However, due to environnaistialbances,
particularly those borne of anthropogenic processes, animals are often diverted from their normal activities,
resulting in reduced efficiency of movement and potential fithess impacts. Modern tracking technologies have
allowed remarkable inghts into the foraging behaviors of animal populations, but often lack an important
component of variation: that within the individual. A key line of inquiry is now: which individuals modify their
behaviors in response to changing conditions, how do thegal and what are the consequences? Answers to
these questions are necessary to further understand both the ecological effects of environmental disturbance and
the mechanisms by which individual specializations may arise within populations.

In the northen Gulf of Mexico, brown pelicanBélecanus occidentadlinavigate a foraging landscape that is
patchy and dynamic at a variety of scales due to both natural and anthropogenic stressors. The species is
therefore an ideal subject through which the tropliignamics of the Gulf, as well as the broader significance of
behavioral plasticity in uncertain environments, can be understood. From-2012, we have attached GPS
transmitters and accelerometers to breeding adult pelicans on Raccoon Island, the Gnigestin coastal
Louisiana. Particular focus is given to the fluctuation of behaviors within monitored individuals across time,
especially in response to known environmental disturbances. We observed increases in foraging site fidelity in
tracked pelicangas the breeding season progresses, but lower fidelity and less variation in energy expenditure in
birds of higher body condition. Additionally, assessments of traditional foraging metrics such as trip distance,
linearity, or duration have not yielded sifioant relationships among individuals, highlighting the importance of
considering variation at multiple levels in attempts to characterize foraging strategies in wild populations.

Upcoming work will combine these findings with additional acceleromatalyais, ecotoxicological assays, and
expansion to additional colonies to understand the relative contributions of foraging energetics, environmental
cues, contaminant exposure, and restoration activities to populaléwel processes in heavily disturbggstems
such as the northern Gulf. These and future results will provide unprecedented insights into the movement
ecology and demography of an important seabird, which will provide valuable information to basic behavioral
ecologists as well as barrier isthrestoration efforts currently underway throughout the Louisiana coast.

PRESENTER BMD. Geary is a senior graduate student transitioning into fatmsttoral work, with 10 years of experience studying
waterbirds on the Gulf coast. He has expertise ildhfe tracking and handling large quantities of fiseale biologging data, and is
currently beginning work linking brown pelican behavior with coastal restoration efforts.

Contact InformationBrock Geary, 6823 Saint Charles Ave, 400 Boggs Center, Tulane University, New Orleans, LA, USA 70118,
Phone: 3377396621, Emailbrock.j.geary@gmail.com
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AVOIDING THE DREADHINKEN BREAKWATERNSIDERAONS FOR STABILKEIN
SHORELINES IN SOBILS

Brett GeeseyP.E.
HDR Engineering, Inc., Lafayette, LA, USA

Coastal Louisiana faces many unique challenges including a constantly changing landscape due to subsidence, see
level rise, salt water intrusion, and shoreline erosion. Louisiana has one of the longest coastal shorelines in the
United States with over 70D miles including bays, estuaries, channels, bayous, etc. These coastal shorelines are
eroding at an alarming rate with some locations losing over 50 feet of shoreline position each year. Stabilizing
these shorelines is one of many methods thatare beryS R G2 KSt LI LINPGSOG FyR NBai

Federal, State, and local governments, as well as private interests, have implemented a variety of techniques to
control land loss by reducing shoreline erosion. Traditionally, shorelinest®an protected from erosion by
wind-generated waves through construction of hard, armored structures such as rock breakwaters and bulkheads.
Often, the most vulnerable areas in Louisiana that are susceptible to high erosion rates tend to have weak
foundation soils. These weak foundation soils make traditional shoreline protection techniques difficult to design
and construct.

This presentation will examine lessons learned while observing issues working with traditional breakwaters in
areas with soft sits. Additionally, several less traditional methods and lessons learned from previous projects
that incorporated these techniques will be presented.

PRESENTER BMD. Geesey is a coastal engineer with HDR Engineering, Inc. with over 10 year ohegpar@mastal restoration
throughout the Gulf coast. His background includes design of shoreline protection, marsh restoration and creation, beslesinanyr
numerical wave and circulation modeling, evaluation of coastal processes and their interaitticgtructures.

Contact InformationBrett Geesey, P.E., HDR Engineering, Inc., 201 Rue Iberville, Suite 115, Lafayette, LA, USA 70508,
Phone: 337347-5598, Emailbrett.geesey@hdrinc.com
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OVERVIEW OF EHRECENTLY RECOGNIMEBACK OF ROSEMINERHRAGMITES
AUSTRAL)3N COASTAL LOUISH

Madeline Gill Rodrigo Diaand Andy Nyman

Louisiana State University Agricultural Center, Baton Rouge, LA USA

Roseau canéPfiragmites australjsdieback was firstaticed during the fall of 2016 in the Mississippi River Delta.

By summer of 2017 dieback had been observed in several locations across coastal Louisiana and appeared to
coincide with the infestation of a scale inseliffponaclerda biwakoengisommonly kown as Roseau cane

scale. Roseau cane scale is native to Asia and was not previously reported in North America. The scale can be
found below the leaf sheath of Roseau cane and feeds by sucking sap directly from the stem. Three Asian
parasitoids were foundttacking the scale suggesting that the insect may have been in North America for a long
time. The host range of the scale is unknown at this time; however, in China the scale has been reported in plants
of the generaPhragmites, AgropyroandJuncus

Roseau cane found in other regions of North America is detested for its invasiveness which outcompetes
beneficial native vegetation. However, throughout the Mississippi River Delta Roseau cane provides important
habitat for fish and wildlife and criticakfense against salinity and wave action in water too deep for other plant
species to tolerate. Roseau cane dieback in the Mississippi River Delta is resulting in patches of open water and
poses a major threat to coastal integrity. Additionally, Roseau pamddes protection for oil and gas

infrastructure, recreational camps used by biologists and sportspeople, and crucial navigation channels. Loss of
Roseau cane at the lower Mississippi River Delta will likely cause significant ecological and ecoraxtsmionp
experienced elsewhere.

PRESENTER BMadeline Gill is a research associate with the Louisiana State University AgCenter in the department of entomology.

Contact information Madeline Gill, Department of Entomology, Life Sciences BuildingidmaiState University, Baton Rouge, LA 70803
Email:mgill@agcenter.lsu.edu
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ENSURING LIVING SHEDRIES FOR THE LONERM THROUGH MODEEIAND
MAINTEMNCE: AN ALABAMA DESN EXAMPLE

Kevin HaneganNicholas Cax Chris Willian’s Meg Goecket, Mary Kate Browh and Judy Hanér
IMoffatt & Nichol, New Orleans LA, USA
2Moffatt & Nichol, Baton Rouge, LA, USA
SMoffatt & Nichol, Mobile, AL, USA
4The Nature Conservancy, Mobile, AL, USA

The Nature Conservay (TNC) is one of the leading organizations responsible for advancing living shoreline
initiatives across the Gulf and particularly successfully in Alabama. With funding from the National Fish and
Wildlife Foundation Gulf Environmental Benefit Fund, Td¢& the opportunity with the Lightning Point Living
Shoreline Project (Bayou LaBatre, AL) to design a new, creative, and innovative green alternative for shoreline
protection that can be resilient in the lortgrm. This project design combined beneficiak of dredged material
techniques to create 50 acres of marsh, beach, tidal creek habitat; breakwater engineering along 1.5 miles of
shore; and managed public access with low impact development techniques for a boat parking lot and
boardwalks.

In Alabana, the living shoreline concept, as we know it today, has seen many iterations and innovations starting
with the University of South Alabama oyster reef restoration program from 2003 (Point aux Pins) to the TNC
NOAA American Recovery and Reinvestmen28@8 investment in 2010 (Coffee Island/Alabama Port) to

Deepwater Horizon NRDA Swift Tract Project in 2016, and many others. TNC, in collaboration with the Dauphin
Island Sea Lab, has been at the forefront, of the innovation and scientific testing of susriming shoreline

products (e.g. castles, ReefBalls, ReefBLK, Hesco, bagged oyster shell), raising awareness of shoreline protection
alternatives to conventional hard armoring. Each iteration the data generated has produced many lessons learned
including: 1) the need for wave, wind, and storm surge modeling to ensure cost effective protection of shoreline,
and increased longevity and resiliency to storms, and 2) the importance of maintenance of restored sites to
increase ability of restoration investmetu respond to rising sea levels and subsidence.

The longevity and resilience of the restored marsh habitat is ensured by the protective capacity of-the low
crested, rubblemound shoreline protection feature designed with the aid of an innovative mglédichnique.

Waves directly offshore of the project site were hindcast for decadal timescales using a {8Mé@hve
transformation and windvave generation model of the Mississippi Sound, both for present conditions and for the
future incorporating thedtest regional relative sea level rise estimates. Relevant empirical equations for wave
transmission over loverested breakwaters were then used to transform the full modeled offshore wave climate
to what would impact the marsh edge directly. The breakwatest elevation was then optimized so that the
transmitted wave climate would allow for a stable, reroding marsh edge and a resilient living shoreline

habitat.

Once the site is constructed, the design team will develop a beneficial use of dredgbagtiaddresses a
maintenance regime for disposal of dredge material usingtdyer techniques to raise the marsh elevation
against projected sea level rise scenarios. This will not only increase longevity and resilience of the restored
marsh and curret marsh in the face of rising seas but also provide regular maintenance dredging of the ship
channel, ensuring safe channel navigation for the Bayou La Batre commercial fishing fleet.

PRESENTBR2 Ms. Goecker is a senior project manager and coastal scientist with Moffatt & Nichol. She has more than 15 years of
experience in applied marine and coastal ecology with an emphasis in oyster, marsh, and seagrass restoration ecology.



Contact Informatio: Meg Goecker, Moffatt & Nichol, 5 Dauphin Street, Suite 100, Mobile, AL, 36602 Phoi3:83100,
Email:mgoecker@moffattnichol.com
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ADVANCES TO FLOOBKRMITIGATION IN HHRSON PARISH

Michelle Gonzales
Jefferson Parish, Jefferson, LA, USA

Key Focus Ared his presentation focuses on building coastal resilience in Jefferson Parish through parish
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Resilience Program and the related activities occurring in coastal Louisiana to build greater resilience in a future
with increasing coastdlood risk. This session will highlight the mudligciplinary approach needed to anticipate,

plan, and prepare for increasing risk, and presentations will illustrate how a multitude of actors can advance
coastal planning efforts including parish govermts norrgovernmental organizations, and academics. This
presentation will outline how Jefferson Parish is working to decrease flood risk through development and
implementation of grants to mitigate flood prone structures.

Jefferson Parish prioritized thmitigation of flood prone properties after Hurricane Katrina and aggressively

sought grant funding to elevate or reconstruction repetitive loss properties. In 2008, Jefferson Parish has the
greatest number of Severe Repetitive Loss Properties at ne&®p 1 By leveraging Road Home, Insurance, and

Grant funds, in the past 10 years that number has been reduced to just over 300 unmitigated structures. In the
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CPRA to complete an application that allowed CPRA to see how a local government would use their suite of
application products. What it allowed the office to realize is better information is needed about the housing stock

in Coastal Jeffson.

Jefferson has now identified the area outside Levee protection in Jefferson parish to be listed as a Repetitive Loss
area under the Community Rating System. As such, targeted outreach will be sent to all residents within this area
annually. The mssages that are sent will meet the Community Rating System Program for Public Information

that was adopted by the Jefferson Parish Council in 2015. Sample topics are flood risk, ways to protect your
property, and emergency preparedness guidelines. thitawh to target messages, the office is preparing a

specific analysis that has allowed staff to visit every structure in this area. Photos were taken as well as
information gather regarding approximate height of the structure. This assessment wilbbedgel and allow

staff visually see where the homes with the greatest need to be elevated are located. From there, prioritization
will occur so funding can be targeted to the neediest areas.

PRESENTER BMichelle Gonzales is the Director of the Depagtrinof Floodplain Management and Hazard Mitigation with Jefferson
tF NAAKO® h@SNJ GKS LI ad FTAGSS @SINARZ aAOKSttSQa 27F7FeOBrevidlsli, NSOSAC
aAO0OKSttS g2N] SR 640K CoOohHomélayidRSeduritySandEm&identy RrdpddaiinessT T A

Contact InformationMichelle Gonzales, 1221 ElImwood Park Blvd, Suite 310, Jefferson, LA, USA 70123, PGt B0
Email:MGonzales@jeffparish.ne
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BAYOU LAFOURCHE FHRBATER DIVERSIQRRELIMINARY DESIGN

Dan Grandal, and Ben Malbrough
1Stantec Consulting Services Inc., New Orleans, LA, USA
2Bayou Lafourche Freshwater District, Thibodaux, LA, USA

The Bayou Lafourche Freshwater Distfigit FWD), thru its existing partnership with the Louisiana Coastal

Protection and Restoration Authority (CPRA), is committed to implementing the Mississippi River Reintroduction
Into Bayou Lafourche (MRRBL) Project, a laogde effort to nourish and prote the Baratarialerrebonne Basins

from coastal erosion and ensure lotgym freshwater supply to communities and industries served by the BLFWD
o fAYAGAY3 artid o1 GSNIAY(INHzAaA2Y YR SyKIyOAyda gt (S
priority project to provide freshwater resources and prevent further marsh losses in and adjacent to Bayou
Lafourche.

The BLFWD has made significant improvements that have allowed increased pumping from the Walter S. Lemann
Memorial Pump Station anidicreased capacity due to dredging and the removal of the Union Pacific Railroad
(UPRR) bridge culverts in 2016, which was a major constriction in the bayou. These improvements led BLWFD to
initiate efforts to design and construct a new pump station thdt meet the goals of transferring a minimum of
1,000cfs into Bayou Lafourche. This presentation will highlight the complexity of the project and the multiple
considerations shaping the project, while providing an overview over the completed efforts andrtent

design status.

Stantec Consulting Services is providing planning, preliminary and final design services, which consist of pump
station design, CFD modeling and hydraulic analyses, station capacity determination, pump selection, mechanical
design electrical design, 3D sediment transport analyses, design survey, geotechnical investigation, preparation of
civil layouts, SCADA system, utility service design and coordinatiecydifecost analysis, preparation of contract
documents, and preparatioof construction cost estimates. The design includes provisions for emergency power
and redundant system for reliability. The design uses 3D BIM to fetimelcoordination and visualization of

design progress. The design is currently in the 60%nigdiase and is scheduled to be designed and permitted

by the end of 2018.

PRESENTER B@an graduated from Tulane University and is a resident of New OrleBngiorks at Stantec and is a Professional Civil
Engineer and Certified Floodplain Managkle has over 20 years of experience in design of water resource projects including large
pumping stations, drainage master plans and coastal protection projects.

Contact InformationDan Grandal, Stantec Consulting Services, Inc., 1340 Poydras Stre€rlégavg, LA. Phone: 53223050,
Email:dan.grandal@stantec.com
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BRETON ISLAND RESAORN EVOLUTION MADEG (BIREM)

Gregory M. Grand; Brian SpeafsJoseph LordgP. Soupy DalyandeMichael Poff Seve Darte Brett Borné

and Gary Emmanuel
1Coastal Engineering Consultants, Inc. (CEC), Baton Rouge, LA, USA
2United States Fish and Wildlife Service (USFWS), Fairhope, AL, USA
SUnited States Geological Survey (USGS), St. Petersburg, FL, USA
4Coastal Engineering Consultants, Inc. (CEC), NapletSAL
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North Breton Island is the southemost in a chain of barrier islands forming the Chandeleur Isldhaish

Breton Island is appramately 19 miles east of the port city of Venice, LA and approximately 62 miles southeast of
New Orleans, LA. The Natural Resource Damage Assessment (NRDA) Trustees selected enhancement of North
Breton Island as part of the 2014 Deepwater Horizon NRDgeRHeEarly Restoration Plan to help restore injuries

to natural resources. The USFWS is the lead implementing agency for this Project. The purpose of the North
Breton Restoration Project is to increase island longevity by enhancing beach, dune, ahafigcknarsh

habitats on the island to support nesting and foraging habitat for brown pelicans, terns, skimmers and gulls.

As part of the preliminary design process for the restoration of North Breton Island, a conceptual design was
prepared and modeletbr a period of 15 years following construction. Modeling of the conceptual design over
the 15year period of analysis was an innovative effort which integrated sieom storm response modeling with
longer term morphodynamic modeling. USGS utilized XBEvhich is capable of simulating beach and dune
erosion, overwash, and breaching that can occur during extreme storm events, to model storm response
(hurricanes) at Target Years 2, 7, and 12 josistruction. Modeled storm frequency, intensity, and ation

were selected based on historical observations of recent storms near North Breton Island.

Coastal processes and forcing functions including gulfside erosion, bayside erosion, and relative sea level rise
(combination of subsidence and sea levelyisere modeled by CEC. The modeling consisted of manually eroding
the constructed template over the time segments surrounding the modeled storm events. Erosion and subsidence
rates were selected based on historical shoreline positions, historical dataflite review, and project design
surveys. Shoreline change, subsidence, andees rise effects for the years between storm intervals were

applied to the poststorm island landforms and the results were used as thespoem conditions for the

subseqent XBEACH model simulation.

The integrated modeling effort consisting of USGS utilizing XBEACH software to predict storm response and CEC
representing coastal processes by manually eroding the restoration template utilized multiple modeling
techniques to assess future habitat bengfiif the design template.

PRESENTER BBdeg Grandy is a Senior Environmental Manager with CEC. He has over 25 years of experience in the public and private
sector leading mulkdisciplinary teams in the restoration of wetland ecosystems. Mr. Grandge®@ Baton Rouge, Louisiana with his
wife, Claire of 27 years, son Benjamin and daughter Isabel.

Contact InformationGregory M. Grandy, ASLA, PMP, Coastal Engineering Consultants, Inc., 8570 Anselmo Lane, Baton Rouge, LA, USA
70810, Phone: 223681982, Emailggrandy@ceeia.com
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OFFSHORE RENEWABIIERESY PLANNING INRMED BY APPLIED SGENRESEARCH
IN THE GULF OF MEXIC

Rebecca E. GregrSuzanne Tegérand Walter Musial
1Bureau of Ocean Energy Managamt, New Orleans, LA, USA
2National Renewable Energy Laboratory, Boulder, \TSA
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to developing, funding, and managing rigorous scientific resespehifically to inform policy decisions on the
development of energy and mineral resources on the Outer Continental Shelf (OCS). For over 40 years, BOEM anc
its predecessor agencies have funded applied science research in all U.S. OCS regions sigoifidang

investments in the Gulf of Mexico (GOM) across a range of biological, physical, and social science disciplines. New
NE&SENDOK LINRP2SOG& INB AYyTF2NX¥YAYy3a . h9aQd SELIYRAY3I NP
development in Fderal offshore waters. This is pursuant to the Energy Policy Act of 2005 (EPAct), which

authorized BOEM to issue leases, easements, and +igimsy to allow for renewable energy development on

the OCS.

The responsible Federal agencies are committesligporting effective stewardship of offshore renewable

energy activities, including through coordination and partnering on research priorities. In 2016, the Department
of the Interior and Department of Energy jointly issued the National Offshore Wingt@gravhich identified an
updated strategy for Federal engagement and investment in offshore wind research. Specifically, research is
needed that can help focus regulatory efforts on the most important environmental and husaimpacts, as
wellascoll®@ Ay 3 RIEGE (2 AYyT2NY 6AYR FIENY FSIFaAoAtAGEZI &aa
Environmental Studies Program (ESP) is currently funding the National Renewable Energy Laboratory (NREL) to
perform an offshore renewable energy feaitith study across technology types for the GOM. Initial results from

the techneeconomic feasibility study are supportive of future offshore wind development in the GOM. This
ongoing study will further elucidate sigpecific considerations, as welllasnefits to regional job and economic
growth.

Various other research programs are informing winittlife impacts and offshore wind design standards. BOEM

is currently partnering on the Gulf of Mexico Marine Assessment Program for Protected SpeciesABBS)V

which is providing data on broastale distributions of marine mammals, seabirds, and sea turtles in the region.
BOEM is also funding a brown pelican study in the GOM, which has produced thousands ofsatddétd

locations for tagged birds. his type of regional environmental information will be made available in ocean

portals and has proven important in siting and mitigating for offshore development. Additionally, there is a new
multi-agency partnership called the Offshore Wind Technicals&dy Panel (OWTAP), which is working to

develop U.Sspecific design standards and guidelines to account for the unique offshore conditions on the U.S.
OCS, including relevance to storm events and hurricanes in the GOM. Moving forward, gatheringmput fr
stakeholders, including the Gulf Coast States, on research directions remains a priority for BOEM and its partners.

PRESENTER BID. Green is a senior oceanographer with more than 20 years of experience in oceanographic research and ocean use
plannird ® {KS A& I YSYO6SNI2F .h9aQd 9YODBANRYYSyilf {GdzRASE t NBINIY
studies to inform offshore energy management.

Contact Information Rebecca Green, Bureau of Ocean Energy Management, 1201 EImwo8tvBarkew Orleans, LA 70123,
Phme: 504-736-2740,Email: Rebecca.Green@BOEM.gov
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OFFSHORE WIND ENERIGE FEDERAL PRCEHSOM START TO BRI

Michelle Morin Presented byRebecca E. Green
Bureau of Ocean Energy Management, Sterling, VA, USA

In 2009 the Department of the Interior (DOI) announcétk final regulations for the Outer Continental Shelf
(OCSRenewable Energy Program, whielauthorized by the Energy Policy Act of 200%heseregulations

provide a framework for issuing leases, easemgmtsl rightsof-way for OCS activities that support production
andtransmission of energy from sources other than oil and natural §als.L Q& . dzNBF dz 2F hOSt y
ManagementBOEM) is respondéfor offshore renewable energy development in Federal waters

To date, BOEM has issued thirteen commercial wind energy leases offshore of Delaware, Maryland,
Massachusetts, New Jersey, New York, North Carolina, Rhode Island, and Virginia. AddBIO&M is in the

planning stages for additional wind leasing off the coast of the Carolinas and has received unsolicited lease
requests from companies seeking to develop offshore wind energy for additional areas located offshore New
York, New Jersey, amdlassachusetts. In 2014, BOEM executed its first transmissiorofigbdy grant offshore

Rhode Island for the Block Island Wind Farm, which became the first operational wind facility offshore the U.S. in
late 2016. In 2015, BOEM executed the first windrgy research lease in Federal waters with the
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unsolicited lease requests to develop wind facilities offshore Hawaii and California. BOEMyedeingae

planning process for potential lease sales offshore both California and Hawaii. BOEM is currently processing one
unsolicited research lease request offshore Oregon for a marine hydrokinetic technology testing facility. To date
BOEM has approdeone construction and operations plan (COP) and three site assessment plans (SAPs). In late
2017, BOEM received its second COP for review, and anticipates up to three additional COPs being submitted in
2018. In addition to potential leasing in the GafliMexico, the State of Louisiana can and may continue to be
involved in supporting renewable energy activities that occur off the East Coast.

Either through a presentation or as part of a pari®DEM representative()ill provide a higHevel overview

the BOEM Renewable Energy Programluding an explanation of the four distinct phases phegram occurs in:

(1) planning and analysis, (2) lease issuance, (3) site assessment, and (4) construction and op&fatiahslso
update the audience on the status of leasing and development on the Atlantic OCS as well as provide an outlook
for future activities In conclusion, we will discuss opportunities for State involvement in the process and how
potential leasingand development in the Gulf of Mexico may be similar or different from what is occurring off the
East Coast.

PRESENTER BIBDEMSs the lead Federal agency responsible for overseeing offshore renewable energy development in Federal waters.
Michelle Moiin is the Chief of h 9 aE@v@ronment Branch for Renewable Energy responsible for environmental reviews, consultations
and studies related to renewable energy leasing and development on the Atlantic OCS.

Contact Information Michelle Morin, Bureau of €@an Energy Managemer5600 Woodland Road, VAMIREPSterling, Virginia 20166
Phone:703-787-1722, Emailmichelle.morin@boem.gov
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LOUISIANA COASTAICBIAZARDATLAS

Charles G. GroatJohn E. Johnstoltt and Chris McLinddn
L ouisiana Geological Survey, Baton RougdJEA
2New Orleans Geological Society, New OrleandJEA

On January 5, 2018 the Louisiana Geological Survey (LGS) and New Orleans Geological Society (NOGS) began th
formal proces®f constructing and publishing an atlas of the geohazards in the Louisiana coastal zone, with an
emphasis on geohazards that affect land use and infrastructure. This atlas will build on the historical data,
experience and expertise in producing geologmaps at LGSt will also, for the first time, integrate the

interpretation of subsurface geology making use of the data and knowledge base of the oil and gas industry,

which has been the expertise of NOGS. The atlas will use the existing new Landftirenisafisiana Coastal Plain

map which allows users to relate important geologic processes to the landscape. The objective of the Louisiana
Coastal Geohazards Atlas is to produce a document in both digital and print form that is accessible to a wide range
of applications for state and federal agencies, universities, private contractors working in the coastal zone, and
non-governmental organizations. There will be an emphasis on geohazards, such as faulting and subsidence, that
affect land use and infrastrtiere. This poster session will provide examples of the types of data and displays that
will be included in the atlas.

The Louisiana Geological Survey (LGS) was established ints984&sion is to provide relevant unbiased

geological and environmentaiformation to state agencies and other decisimaking bodies leading to
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citizens. LGS has accomplished this mission through the publicafigeological maps, geological bulletins and
water resource bulletinsThe New Orleans Geological Society (NOGS) was established iftd9iksion has
historically been to facilitate the development of the profession and science of Geology in Latlst@ugh the
publication of geological atlases and education supp8ihce Hurricane Katrina NOGS has expanded its

objectives to include the promotion of the application of geology in engineering and environmental sciences.

PRESENTER BI®. Groat is nationally renowned educator and government scientist. He is the Acting Director of the Louisiana
Geological Survey. He is the former CEO of the Water Institute of the Gulf, former director of the Center for IntefBagapabnd
Environmental Patly at UT Austin, and former director of the U.S.G.S.

Contact InformationCharles Groat, Louisiana Geological Survey, 3079 Energy, Coast and Environment Building, Baton Rouge, LA, USA
70803




CLAY BALLS IN MY $FQIHALLENGES OINSDRUCTING COASTARSH PROJECTS
USING HIGH PLASTNXCALAY BORROW

Joe Guillory, P.E, Shannon HaynésP.E.and Amanda Tayldt P.E.
1Duplantis Design Group, P.Covington, LAJSA
2Coastal Protection and Restoration Authority of Louisjdfg USA

Located on theéNorthshore of Lake Pontchartrain in St. Tammany Parish, the Bayou Bonfouca Marsh Creation (PO
104) project wasompleted in January of 2018he project, funded by Louisiana Coastal Wetland Planning,
Protection and Restoration Project (CWPPRA), was designthe Coastal Protection and Restoration Authority
(CPRA) and constried by Weeks Marine In@he project created 600 acres and nourished nearly 300 acres of

low salinity brackish marsh through the placement of hydraulically dredged sediment fronPaatahartrain.

As with typical marsh creation projects, the target fill elevation on the project was set based on the expected
settlement of the dredged slurnDuring construction, extensive pockets of high plasticity clays were encountered
in the borrowv area that wee not previously anticipateddigh plasticity clays tend to stick together forming balls
which makes the material more difficult to transport as well to spread once deposited in the marsh fill area. As a
result, additional equipment was need to spread the materlahroughout the project siteThe additional

equipment caused extensive shearing and bulking of shall Pleistocene soils in a volume nearly equaf toghat
placed dredge materiallhis caused significant variability in the soilkeup throughout the marsh creation sites
which in turn made it much more difficult to predict the final marsh elevation following primary consolidation,
secondary compression and desiccation of the dredge fill material.

To address this issue, the higlasticity clays were strategically placed near the lake rim to produce a more robust
section adjacent to the lake. This resulted in a mud wave that flowed more evenly through the cell allowing the
project team to hone in on a more apypriate marsh fill &evation.On future projects with high plasticity clays,

new approaches to successful constructionhef marsh platform are neededror example, additional

geotechnical investigation is warranted to better understand how the material will flow in addition

settlement characteristicdn addition, the ability to modify the final fill elevation will provide the flexibility

needed during construction and promote additional cooperation with the contractor.

PRESENTER BI@r. Guillory is the Coastal Bgss Unit Leader for DDG. He brings a practical, yet technical approach to the design and
management of marsh creation, hydrologic restoration, and regional drainage projects in south Louisiana.

Contact InformationJoseph Guillory, P.E., Duplantis Bessroup, 16564 E. Brewster Road, Covington, LA, 70433, Phone (923p638
Email:jguillory@ddgpc.com
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THE MIBBARATARIA SEVMENT DIVERSION DES AND CONSTRUCTION
CONSIDERATIONS.

Randy BushéyMark GonsKj Kodi C. Guillory and Bruce LeloAg
1CH2M, Baton Rouge, LA, USA
2AECOM, Baton Rouge, LA, USA
SCoastal Protection and Restoration Authority of Louisiana, Baton RouggSIkBA

The proposed MidBarataria Sediment Diversion (MBSD) spans a section ob&ineen the Mississippi

River and the Barataria Basin. The goal of the project is to reconnect and reestablish the natural or deltaic
sediment deposition process between the Mississippi River and the Barataria Basin. The proposed project would
require, ata minimum, 3 to 5 years of construction, perhaps longer, depending on the extent of needed ground
modifications and soil stabilization measures. The proposed major project features are a diversion intake
structure, gated diversion structure, diversion amal, back structure, outfall area, highway bridge, railroad

bridge, utility relocations, pump station or drop structure, and dredge fill placement areas.

This presentation will discuss engineering and construction considerations for various compdrtaet®d8SD

project. Because this is the first sediment diversion project at this scale being implemented in Coastal Louisiana
with this intended marsh building purpose and goal, Engineering considers both physical and numerical hydraulic
modelling tools fo the design of the project components. Throughout history, the individual components of this
project have been successfully constructed; however, this is the first time that these components have been put
together to form a system for sediment diversidrne operation of a large infrastructure system that is based on

the variability of natural river flood event frequency, hydrographs, or sediment load requires each component in
the system to integrate operational flexibility into the design to meet thegubgoals.

The Diversion Program has elected to utilize the Construction Management at Risk (CMAR) project delivery
method. The CMAR will be part of the design process and as such introduce constructability and cost efficiencies
that will enhance the erformance, efficiency, and adaptability of the project. Various construction methods are
possible for each of the project features when considered independently, but the CMAR and Design Team will
enhance the adaptive performance of the diversion by aeréng the components as a diversion system.

PRESENTER BMDs. Guillory is a registered Professional Engineer and a graduate of LSU with a M.S. in Civil Engineering and a B.S. in
Biological Engineering. She is an Engineering Supervisor at CPRAngithandl0 years of design experience. Mrs. Guillory serves on the
Engineering Team for the MBSD project.

Contact InformationKodi C. Guillory, Coastal Protection and Restoration Authority of Louisiana, 150 Terrace Ave, Baton Rouge, LA, USA
70802, Phone225342-5175, Emailkodi.Guillory@Ia.gov
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ANALYSIS OF IMPACH ®ALINITY ON WATERPPLY STRESS: IBRITIONS AND
POTENTIAL SOLUTIONER LOUISIANA FRESHHWR AND COASTALTENES
David M. Borrok Jian Che?, Hisham EldardifyEmad H. Habit) JoAnne DeRougrand Kari Smith

1University of Louisiana at Lafayette, LA, USA (Currently with Missouri University of Science and Technology)

2Informatics Research Institute, University of Louisiana at Lafayetté&]3A,

3Department of Civil Engineering, University of Louisiana at Lafayette, LA, USA (Currently with University of Washintgow/ ASeat
USA)

“Department of Civil Engineering & Institute of Coastal and Water Research, University of Louis&fagedte, LA, USA

SDepartment of Sociology, University of Louisiana at Lafayette, LA, USA

6School of Architecture and Design, University of Louisiana at Lafayette, LA, USA

The protection, restoration, and conservation of freshwater resources are crucial for the health and resiliency of
our coastal ecosystems and communities. One of the most uappreciated challenges we face in this regard is
the depletion of groundwatemi coastal aquifer systems. Overuse of coastal aquifers can lead to subsidence and
salt water intrusion. Motivated by this problem and the fact that many Gulf and Atlantic Coastal states are over
using groundwater resources despite having abundant susfater and annual rainfall totals, our research

group has developed several tools to evaluate and address this problem.

Here we report on a new framework for incorporating the impact of water quality (with a primary focus on

salinity) on water supply bysing the Water Supply Stress Index (WaSSl). The study investigates the usefulness of
the framework by investigating the impact of highlinity waters on the availability of irrigation water for

agriculture in the Chenier Plain and other areas in coastgiklana. The WaSSI metric was deconstructed into
sectoral components such that the total available water supply could be reduced for a particular demand sector
(agricultural irrigation in this example) based on available water quality information. Thksraghlight

substantial impacts on water supply stress for farmers attributable to the landward encroachment of saline

surface water and groundwater near the coast. Areas of high salinity near the coast also increased the

competition for freshwater resarces among the industrial, municipal, and agricultural demand sectors in the
vicinities of the municipal areas of Lake Charles, Lafayette, and Baton Rouge. By understanding where, when, and
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foundation for investigating the adoption of cuttiregige water management design solutions such as Aquifer
Storage and Recovery. The conjunctive management of surface water and groundwater can achieve greater
resiliency of coastal water systems in Louisiana, especially in regions where the upper freshwater catchments and
coastal ecosystems are highly independent.

PRESENTER BIWD. Habib is a professor of Civil Engineering, with research expertise is in $iydemlegy, climate variability; hydrologic
modeling; water resource management; and uncertainty modeling of hedmdogical models. He published more than 60 pesiewed
journal articles. He served as a member on the Precipitation Committee of the damésieophysical Union and is currently serving on the
Education Committee of the Consortium of Universities for Advancement of Hydrologic Sciences Inc. (CUAHSI).

Contact InformationEmad H. Habib, University of Louisiana at Lafayette Department dE@juileering, P.O. Box 42291, Lafayette LA,
70504, Phone: 33482-6513, Emailhabib@Iouisiana.edu
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EVALUATION OF RADBRSED PRECIPITATIDN ASETS FOR APPTIOAS IN THE
LOUISIANA COASTALMAR PLAN

Emad HHabib, and Ridwana Bit Sharif
University of Louisiana at Lafayette, LA, USA

A suite of hydrological and ecological models is used in the Louisiana Coastal Master Plan (CMP) Integrated
Compartment Model (ICM) to assess potential benefits of restorationpaotgction projects. A main driving

input for these models is precipitation. Since precipitation is considered a major source of freshwater in coastal
Louisiana (5®0 inches/year), accurate information about its magnitudes and spatial and temporabdiiins is
critical for successful implementation of the ICM and other @M&ed modeling studies. Accurate information

on precipitation is also critical for establishing reliable and representative water budget analyses for coastal
Louisiana.

Precipittion inputs into the ICM models have traditionally relied on a set of extremely sparse rain gauge stations.
Given the relatively high variability of rainfall in this region, the limited spatial coverage of the available rain
gauges is inadequate to prowideliable precipitation information to the ICM models. The impact ofdmality
precipitation data can have significant impacts on the prediction of key ecosystem variables such as water level
and salinity concentrations. In contrast to the sparse abditg of rain gauges, weather radars can provide high
resolution rainfall estimates with excellent spatial resolutions and coverage over coastal Louisiana. However,
radarrainfall estimates are subject to various sources of uncertainties (e.g., rarggsefinomalous propagation

of radar beam; hail contamination; and uncertainty in reflectivinfall relationships). Given these uncertainties,
and the fact that the primary focus of existing ragtainfall products is on operational retiine flood forecasting
applications, it is necessary to evaluate the accuracy and representativeness of existing radar estimates before
they can be used for loagrm, regionalscale studies, such as those of the CMP. The main objective of this
research project is to péorm a regionaiscale assessment of the radainfall datasets and evaluate whether

they can be directly used by the CMP studies. Unlike past assessment studies, which were geared towards short
term applications (e.g., flood prediction and forecastirigg focus of this study will be on assessing accuracy
aspects that are of direct relevance to the CMP applications. The study will examine (a) the reproducibility of
inter-annual and intreannual variability by the radar dataset, (b) the representatioexifeme rainfall events,

and (c) the representation of spatial distributions of annual and seasonal rainfall across various regions of the
coast with distinctly different climatic regimes. The study will provide the CMP with quantitative assessment on
the advantages and limitations of the radaased precipitation datasets and whether they can be readily used by
the ICM models. This research will also provide insight on the levels of uncertainties in theaiatidr datasets

and the implications for thesuncertainties for the ICM models.

PRESENTER BI®. Habib is a professor of Civil Engineering, with research expertise is in precipitation estimation and validation;
hydrologic modeling; water resource management; and uncertainty modeling of fgairogical models. He published more than 60 peer
reviewed journal articles. He served as a member on the Precipitation Committee of the American Geophysical Union antlyis curr
serving on the Education Committee of the Consortium of Universities for Aeraant of Hydrologic Sciences Inc. (CUAHSI).

Contact InformationEmad H. Habib, University of Louisiana at Lafayette Department of Civil Engineering, P.O. Box 42291, Lafayette LA,
70504, Phone: 33482-6513, Emailhabib@Iouisiana.edu
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THE IMPACT OF UPLARKTREME RAIN EVERNSCOASTAL MARSHEBEMS: A
CASE STUDY FROM TBBISIANA CHENIERRL

Emad H. Habih Robert L. Millér Haitham A. Sa&d

1University of Louisiana at Lafayette, Lafayette, LA, USA
2University of Louisiana at Lafayette, Lafayette, LA, USA
SUniversity of Louisiana at Lafayette, Lafayette, LA, USA

Catastrophic rainfaltiriven flood events have motivated the pursuit of regichaked flood mitigation initiatives
over the past few yearsln coastal regions, flood control efforts require a delicate balance in order to provide
flood relief for upland residents while avoiding unintended consequences of downstream risk transference and
aqguatic habitat deterioration. Adding to this challeraye the widespread coastal protection and restoration
structures that provide a variety of benefits for coastal communities but may also influence upland drainage
patterns. Wind effects and high tides are also commonly cited as variables that impaeetiadl drainage of the
coupled upland /marsh drainage system.

The aim of this study is to investigate the regional flbesponse patterns within a regulated a coastal marsh
system as a result of an extreme rain event within the upland system. &mel @nd White Lake stiasin of the
Louisiana Chenier Plain is the testbed for the investigation. A calibrated hydrodynamic model will be used to
simulate the system response (peak flood level and recession times) to the Augus) (2216 rain event. HE

model includes the effect of wind as well as dynamic structure operations at the four major locations including
the effects of navigation traffic and water exchange through the various lock chambers. The model will be used to
examine the impact of ex#me rain events at key locations within the coastal marsh system, impact on the
overall water budget, and to examine the significance of coastal protection structures and wind on upland
drainage rates. This study will supplement the development of regitowd mitigation efforts within this area

and can provide insight on the broader challenges associated with implementing regional flood mitigation efforts
in hydraulically similar systems.

PRESENTER BRmofessor Habib is an Endowed Chair inRiepartment of Civil Engineering and an Associate Director of the Institute for
Coastal and Water Research. His specialties include applications ofaadall data for improved hydrologic prediction, uncertainty
analysis of hydr@cological estuarine sfems, and budget analysis of estuarine and coastal basins.

Contact InformationEmad H. Habib, University of Louisiana at Lafayette Department of Civil Engineering, P.O. Box 42291, Lafayette LA,
70504, Phone: 334826513, Emailhabib@Iouisiana.edu
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NUMERICAL MODELING SEDIMENT TRANSPORIE TO ALONGSHORIREBEN-T
SUPPORTED TURBIDTDRRENTS OVER AN EBIBOE BED

Sahar Haddadianand Celalettin E. Ozdemir
Louisiana State University, Baton Rouge, LA, USA

Gravity driven particulate flows are considered as one of the chief contributors to sediment transport and
geomorphic changes in marine environments. A special class of gravity driven particulate flows named wave and
current supported gravity flows (WCSGHs)which strong waves and currents are found as the major participants

in fluid-mud dynamics has been recently introduced as one of the chief participants in shaping submarine
geomorphology and coastal lines, owing to boundary layer (BL) turbulence indyseaface waves and

currents, parallel or normal to the shore, in addition to the slope induced gravitational acceleration. Depending on
the dominancy of waves or currents in producing BL turbulence, two major subclasses of WCSGFs can be defined:
(I) Wae-supported gravity flows (WSGFs), in which gravity flows are driven byindweed BL turbulence

(Traykovski et al., 2000; Wright et al., 2001) (1) Curseipiported gravity flows (CSGFs), in which gravity flows are
driven by currentinduced BL turbulete (Wright et al., 2001). Although significant advances have been made on
the details of WSTCs (Ozdemir et al., 2011; Yu et al., 2014; Cheng et al., 2015), less is known about gravity flows
supported by tides, wind driven currents, and CSGFs.

The focus opresent study is to investigate the role of alongshore currents on dynamics of WCSGFs, considering
the change in sediment availability due to the bottom boundary that allows sediment mass exchange, i.e.,

erodible bed. To fully understand the fundamenthhcacteristics of CSGFs over an erodible bed, a DNS study is
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objective is to get a clear interpretation of the flow structure of CSGF and to evahst®upling between

current induced BL turbulence and suspended sediments for a various bed erodibility parameters, i.e. critical

shear stress, erosion coefficient, and settling velocity.

Our preliminary results indicate that suspended sediment concénotran streamwise direction creates a

spanwise flow due to density difference and transverse slope. It is also observed that the suspended sediment
concentration has an inverse relationship with settling velocity, where by decrease in settling velspgnded
sediment concentration increases and dissipates the turbulence. The increase in suspended sediment
concentration leads to higher stratification in water column and consequently result in an increase in spanwise
velocity. We also observed that therbulence production term due to CSTC, dimearly varies with the inverse

of the settling velocity and the turbulence created by CSTC augments sediment suspension from the seafloor and
tends to become a sel$ustaining turbidity current.

PRESENTEROBSahar Haddadian is a PhD student of Coastal Engineering in Civil and Environmental department at Louisiana State
University. She is working on her PhD thesis with the subject of Numerical Modeling of Wave and Current supported @rawitgifian
erodible bed.

Contact Information Sahar Haddadian, 5623 Moorstone dr. Baton Rouge, LA, Zip code: 70820, Phe38¥-2263,
Email:shadda7@lsu.edu
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ON COUPLING HYDROLQGIDE AND SURGEIESSES

Scott C. HagelnMatthew V. Bilski& Shu Ghalp Hugh J. Robeftand Donald T. Resio
1L ouisiana State University, Baton Rouge, LA, USA
2ARCADIS, Boulder, CO, USA
SUniversity of North Florida, Jacksonville, FL, USA

Flood risk at the coastal land margin is influencedhdyr hydrologic and tidal processes, especially in deltaic

flood plains, which leads to the realization that there exist transitional zones of flood hazard and risk. This coastal
flood plain phenomena can be better understood by delineating dominant darnbis to flood hazard and risk as
they move from surg®nly (in the immediate coastal flood zone) to hydrologic and tidal (including both low

impact, high frequency events such as winter storms and higher impact lower frequency events such as storm
surge)to rainfalkinducedonly further from the coast. While this transitional flood risk zone retreats towards
populated areas with coastal land loss, it can also be advanced away from urban centers with the aid of Louisiana
Coastal Master Plan projects. Themaof the overall research is to address these fundamental issues by defining
regions where both rainfall runoff and storm surge (both winter and tropical storms) overlap through
development of a coupled hydrologic and hydrodynamic model to enable moreredransive enhanced flood

risk assessments and more. The intent of this talk is to begin a discussion of how.

The examination of proposed Coastal Master Plan projects in terms of their potentigkiondpenefits in

southern Louisiana are enabled by idifying transition zones. Currently, such considerations are often
inadvertently omitted or included in very qualitative, deterministic terms. The approach discussed during this talk
will provide the framework for the development of rigorous tools that banused to improve lorgerm planning
capabilities within all of the natural variability faced by these vulnerable communities. A result is clear objective
guidance for decisiomakers faced with difficult choices.

The talk will conclude with discusgiof an improved capability to evaluate flood hazard and risk, and associated
infrastructure impacts under present and future conditions. The developed hydrologic and coastal hydraulic
flooding processdhased and statistical models can serve as prediatisgiments for physical climatic processes

that will lead to a better understanding of coastal storms and their effects on the coastal landscape. This
enhanced capability will result in refined storm surge analyses that will inform future project plaamdradgesign.
These forecasting tools will establish the relative contribution of mechanisms that drive coastal change including
storms, both hydrologic and coastal.

PRESENTER BI®. Hagen has authored more than 80 peeviewed journal articles with fosuon massively parallel, high performance
computational modeling of ocean, coastal, and inland astronomical and meteorological tides and flows. His more recewixpfiod
into transport and biological modeling with respect to the coastal dynamiceafevel rise.

Contact InformationScott C. Hagen, Louisiana State University Center for Coastal Resiliency, 124C Sea Grant Hall, Baton Rouge, LA, USA
70808, Phone: 225784303, Emailshagen@I|su.edu
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MAXIMIZING THE RETNRN INVESTMENT FOBASTAL RESILIENREFECTS

Peter J. Hall
Wood Environment and Infrastructure Solutions, Portland, Maine, USA

Coastal resilience will require that adaptation projects generate a return on investment to secumeaaimdize funding

and drive the completion of projects that can impact a widage of stakeholders. As a lestginding partner with the

100 Resilient Cities (RC) organization our work supporting resilience is focused on projects that can alpadiiie

of individuals, communities, institutions, businesses and systems within a city or region to survive, adapt and grow no
matter what kinds of chronic stresses and acute shocks they experience. To support our global projects we are
developing state-of-the-r NIi AYAGAlI GAGBS Ay O2yedzyOQliAzy gAGK (KS | NYzL
programme for a Resilience Return on Investment (RROI) framework. This new technology will drive the integration of
climate data and impacts to critical infragtture and quantify the associated resilience benefits to promote projects

that can provide maximum value to society and across thecifde of projects with objectives that include:

1 Development of a Resilience Return on Investment framework thaliclaclimate impacts to infrastructure
and the societies and stakeholder they support

91 Provide a link of climate impacts to infrastructure design within an investment sector to drive stakeholder
engagement and unlock capital for projects to imbed resilieare sustainability

This RROI projeatms to catalyze ahange in how critical infrastructure is designed, delivered, operated and
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resilient infastructure has on interconnectexhpacitiesof systemspusinessesinfrastructures,

communities, individualsand institutions to withstand, respond, adapt and to the impacts of short

term acute shocks and longéerm chronicstresses and can be leveragedbenefit] 2 dzA aA I yI Q& 02
communities, environment, and economy. This session will review our RROI framewalisauds thedols,

approaches, knowledge, technology and education needed to make resilience tangible, practical and relevant to those
developing, designing, financing, and operating critical infrastructure. RIR®| framework provides an

important framework that can drive climate resilience into critical infrastructure projects and align
resilience within the financiakector to promoteresilienceengineering as an essential approach with
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important framework which dines that value within project delivery and provide outcomes for the
engineering community, financial sector and the societies these projects support.

One of the biggest challenges of the coastal resilience is to develapcé and implement projects that can allow

cities and regions tget the most out of every dollar they spenghether on climate change or another challerge

and focus on solving multiple problems at omdeuilding strength in multiple areas will hetjties survive and thrive in

the face of 21st century shocks and stresses. This session will provide a practical and scalable model to maximize ROI
and finance, prioritize and complete impactful projects to make the Lousiness coast and communitiessitierd te

future climate impacts.

PRESENTER BReter J. Hall is the Climate Resilience and Sustainability Global Segment Lead for Wood E&IS and over 30 years of
experienceandt Yy 384 GKS FANYQAa adGNFGS3AO RS ica andGaindolity iMSpioedidito rédéce G S Yo
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projects for clients and cities throughout the Americas and Europe.
http://resilienceshift.org/wp-content/uploads/2017/10/046_ResiliendReturnon-Investment. pdf

Contact InformationPeter J. Hall, Wood Environment and Infrastructure Solutions. 511 Congress Street, Portland, Maine 04101.
Phone: 207272-2153 (M), Emaibeter.j.hall@woodplc.com
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HYDROLOGIC RESPONSBVEATHER EVENTSHE FRESHWATER CIKAS
WETLANDS OF TBERATARIA PRESERVE
Laura RackW. Parker Hamiltoh, Christopher Ahlgrés, and Julie L. Whitbetk

1Jean Lafitte National Historical ParlPgeserve, New Orleans, LA, USA
2Delgado Community College, New Orleans, LA, USA

The Barataria Preserve, a unitJefan Lafitte National Historical Park and Preserve, is located in southeast

Louisiana, about 15 miles south of downtown New Orleans. The preserve is representative of many south
Louisiana freshwater coastal wetland landscapes threatened by relative\adaite. A former distributary of the
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active phase 3000 to 1500 years ago, this distributary deposited massive quantities of sedimermricded cr

natural levee ridges on either side of its channel. From the natural levee ridge high ground, the landscape slopes
gently downhill along the backslopes and more sharply to the former channel, which is disconnected from the
contemporary River yet cometed to the active delta where it joins the Gulf Intracoastal Waterway (modified

Bayou Barataria).
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gradient over time, the preserve establegdha hydrology dynamics array. Between 2013 and 2015, twaatgn
water-level loggers were installed along three transects perpendicular to the distributary channel. Each transect
begins near the channel and extends up and over the crest of its eastemahlevee ridge and part way down its
backslope. The loggers record hourly measurements of water level and temperature at each location. High
frequency sampling allows us to analyze the hydrologic impact of-$iked weather events, while also

comparirg the response across the elevation gradient.

The hydrologic response to large weather events is a big question for the park in terms of how water moves
through the Preserve and how long water remains in different areas. We isolated several wind aaceragof
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the transects before, during, and after each event. Using the amount of precipitation and wind speed/direction as
proxies, we compad the rate and direction of change in the water level across the transects to determine if
vertical position on the natural levee ridge produced any meaningful differences. Similarly, to gauge the effects of
manmade infrastructure on local hydrology, wangpared flooding in the impounded and{impounded areas of

the transects. This analysis of localized hydrological response tedeadgweather events will help inform future

flood modeling, as well as park climate change response planning.

PRESENTEROBParker Hamilton is a recent graduate of Tulane University, majoring in Environmental Studies. In 2017, he joined the
Barataria team to assist with data management and processing.

Contact InformationW. Parker Hamilton, c/o Dr. Julie Whitbeck, Je#itte NHP&P, 419 Decatur St, New Orleans, LA USA 70130,
Phone: 9044956972, Emailwhamiltl@tulane.edu
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MAXIMIZING DIVERSIQNNDBUILDING WITENHANCED SEDIMENPBLY

Kevin Hanegah?and loannis Georgidu
1University of New Orleans, Department of Earth and Environmental Sciences, New Orleans, LA, USA
2Moffatt & Nichol, New Orleans, LA, USA

With the large miebasin sediment diversions moving forward into the engineering and design phase, the
restoration @mmunity has increasingly focused on optimizing diversion operations to maximize land building
while minimizing both ecologic and so&conomic disruptions, a critical task for securing regulatory approval and
continued project funding. Preliminary desigiork has focused on (1) maximizing the Sediréfatter ratio of

the diverted flow to minimize shoaling proximal to the diversion, a process that occurs when water is diverted dis
proportionally to sediment, and (2) operations timed around the river hydapbrto enhance sand extraction and

land building capacity. While robust, these approaches have resulted in proposals for deep inlet structures that
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limit the diverted sediment load and potential cost constraints on diversion capacity, continued work is needed on
additional ways to maximize lartzliilding when diversion flow is at less than maximum capacity. This research
explores the efficacy ofrdnancing sediment diversions by increasing sediment supply using dredged sediment
from the river, and assesses the effect of increased sediment supply ofblaldéhg. Finally, our research also
addresses sediment retention in the receiving basin as etim of increasing sediment supply by evaluating
sediment fluxes under various scenarios of flow, sediment load, and receiving basin (downstream) controls such
as basin depth and geometry, tides, waves and the effect of-emt@ual storms.

We use a D#EBD hydrodynamic and morphologic model to develop the delta where the diversion discharges into
a conceptual receiving basin. We perform various simulations covering a broad parameter space for potential
controls. These include the diversion flow and seeht input (or sediment flux), varied to reflect the range of
potential operational schemes and expected capacity of the-Béicataria diversion, and explore the effect of
enhanced sediment supply with simulations accounting for sediment load concensatiahsediment

composition reflecting proposed as well as new sediment rating curves. The effects of sediment supply are
guantified using a range of delta metrics including subaerial extent, depositional volume, and sediment retention
by sediment class. Rearch outcomes from this study can inform diversion operations planning and enable
maximum lanebuilding, and help offset potential constraints on diverted flow.

PRESENTER BiKevin Hanegan is a practicing coastal engineer with Moffatt & Nichol. He holds a BS in Civil Engineering from LSU and an
MSc in Coastal Engineering from TU Delft. He is currently pursuing a PhD in coastal morphology from the University edufdew Orl

Contact InformationKevin Hanegan, University of New Orleans, 2000 Lakeshore Dr., New Orleans, LA, USA 70122, f35@i&t 325
Email:khanegan@uno.edu
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PRELIMINARY DESIGNAOMAJOR FRESHWADBRERSION: THRECREASE
ATCHAFALAYA FLOWTERREBONNE PROJECT

Kevin Hanegah Maarten Kluijvet, Micaela Conér and Austin Feldbauin
IMoffatt & Nichol, Baton Rouge, | ASA
2| ouisiana Coastal Protection and Restoration Authority, Baton RouggSIAA

Freshwater and sediment in the Atchafalaya River, in southern Louisiana, are currently confined to the leveed
river until released well south of Morgan City into the Atchafalaya Bay. Confinement of the river, in combination
with high rates of subsidence dmising seas, has resulted in salt water intrusion and marsh degradation. The
Increase Atchafalaya Flow to Terrebonne Project was proposed to utilize freshwater and sediment from the
Atchafalaya River to build, sustain and maintain wetlands in the sedistarved deltaic basin to the east of the
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influence 500,000 acres of wetlands, and slow the current wetland loss being experienced in the basin.

To determine project feasibility and screen initial project features, Moffatt & Nichol developed a Wetland
Morphology Module (WMM) for the comparison of project alternatives. This WMM is used to model the long
term effects of each alternative on salinpiyopagation throughout the Terrebonne wetlands, as indicated by
changes in vegetation, land cover and open water. The WMM is dynamically coupled with a 2D hydrodynamic
model and is used to evaluate the evolution of marsh types over time (50 year) uredstréssors of hydro

period and salinity on a higtesolution scale. A series of model runs using the WMM was used to establish the
required diversion capacity and necessary project components to achieve projected land loss prevention (LLP)
benefits.

Sulsequent phases of the project have focused on establishing and refining a preliminary project design.
Completed tasks include determining the effects of the project on navigation through the adjacent Bayou Boeuf
Lock, selecting a preferred gate and machynigpe for the diversion structure, advancing the design of the

structure to an approximately 15% level, optimizing the geometry and layout of the diversion channel, and siting a
marsh creation area for the beneficial use of dredged and excavated sedinMatfatt & Nichol is currently

engaged in a series of tasks and next steps to further the project design and provide answers to key questions
prior to moving forward with the 30% design effort. Topics being addressed include further defining downstream
interactions with existing land and future projects, further investigating existing infrastructure that could be
impacted, and determining the effects on sediment transport.

PRESENTER BiKevin Hanegan is a practicing coastal engineer with Moffatt &Niete holds a BS in Civil Engineering from LSU and an
MSc in Coastal Engineering from TU Delft. He is currently pursuing a PhD in coastal morphology from the University edufdew Orl

Contact InformationKevin Hanegan, Moffatt & Nichol, 601 PoydrasSiite 1860, New Orleans, LA, USA 70130, Phoneé843560,
Email:khanegan@ moffattnichol.com
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LONGTERM SETTLEMEQF THE CAMINADA HHAAND BEACH NOURISENM AND
DUNE RESTORATIONCDASTAL LOUISIANA

Brian D. Harri§ Navid H. Jafaiand Timothy D. Stafk

1L ouisiana State University, Baton Rouge, LA, USA
2University of lllinois, Urbana, IL, USA

The Caminada Headlands is a beach and dune system near Port Fourchon, Louisiana that provides natural
protection for back barrier marshes against storm surges and wave overtopping. Due to significant shoreline
erosion and regional subsidence, a beach amdedrestoration project was initiated by Louisiana CPRA in 2012 to
replenish the shoreline front. Because of the underlying soft deltaic sediments, this restoration effort was
expected to significantly increase the applied stresses and hence result irfadesediment settlement. To
monitor and quantify the degree of settlement occurring within the compressive sediment layers, extensive
geotechnical investigations were conducted for design and installation of settlement plates and subsurface
settlement anchors. This case study presents the geological and geotechnical investigations, measured material
properties, and corresponding empirical correlations developed from laboratory consolidation tests. Thadgre
post-survey elevations of the site are algsed to determine the change in vertical stress with depth at the
instrumented sites. With the measured material properties and vertical stress profiles, this study presents an
inverse settlement analysis using SE?Haid PSDDF programs, which are basederzaghi small strain and

finite strain theories, respectively. The model predictions show both software can replicate field settlement
measurements, which are subsequently used to predict the end of primary consolidation for the Caminada
Headlands andalidate empirical correlations. Guidelines are provided on conducting settlement and
consolidation analyses to facilitate design of future coastal restoration and protection projects. THeriong
settlement of the headlands are also utilized to studg timpacts that decreased dune elevation has on the
susceptibility of storm overwash.

PRESENTER BMD. Brian Harris is a graduate research assistant in the Department of Civil and Environmental Engineering at Louisiana
State University. His research éefised on integrating laboratory tests, field measurements, and numerical models for predicting the
settlement of marsh creation projects and flood protection infrastructure in Coastal Louisiana. He is a Louisiana CSa R Feeitosntly
interns at CPRA.

Contact InformationBrian Harris, Louisiana State University, 3252 Patrick F. Taylor Hall, Baton Rouge, LA, USA 70803,
Phone: 225788475, Emailbharro6@Isu.edu
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LOUISIANA LEVEE R&JTS AND HURRIC/ANROTECTION PROGRAMS\NDING,
IMPLEMENTATION, ORPHRON, AND MAINTENAE

Ignacio HarrouchP.E
Coastal Protection and Restoration Authority (CPRA) of Louj8atan Rouge, LA, USA

[ 2dzA &AL y I Q& @ fragilé ecasyistein thad B disajip&ating at an alarming rate. Between 1932 and
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through 2008, Louisiana lost more than 300 square miles of marshtaHdricanes Katrina, Rita, Gustav and lke
(Couvillion et. al., Land Area Change, 2011).

In response to the continued and increasing flood risk and to improve the sustainability of our coastal landscape,
communities, and economic future, Louisiana rebeshe master plan process to identify robust solutions to
O2dzy G SNJ LR GSYdAlIf Fft22R GKNBFdGa o/tw!> aladSNItftly
outlines major strategies by directing available resources into prioritized projdetdVi@ster Plan prioritizes up

to $25B for Risk Reduction projects. The majority of these are structural protection projects, including earthen
levees, floodwalls, floodgates, and pumping stations.

Project implementation and sequencing across the codsfligenced by the availability of funding and

NB3IdzA FiA2ya GASR (2 SIFOK FdzyRAy3 LINRPINI YO Cdzy RAy3 &
FederalCosf K NEBR t N22S0iGa KIF@S || @SaiSR AydS Nbeérédtatelahd [ 2 dzA
federal entities to utilize these funds for integrated ecosystem restoration and hurricane protection in coastal
Louisiana.

¢KA& LINBaSyidlidAaz2y gAff LINRPDARS |y 20SNWBASs 2F TFdzyRA
Hurricane Protection Programs. This overview will include both Master Plan projects, other regionally planned
projects and significant projects from the local, State and Federal entities that are consistent with the Master

Plan. This presentation will demstrate how CPRA and its partners maximize the effectiveness of funding to
LINE GARS Ff22R LINRGISOGAZ2Y YR NR&|l NBRAZOGA2Y 6KAOK ¢
communities.

PRESENTER BIr. Ignacio Harrouch, P.E., has over €8ry of geotechnical engineering and construction management experience. Prior

to his service with CPRA, Mr. Harrouch earned a B.S. in Civil Engineering from LSU in 1992. He then worked for DeXtdd whéfty he

spent approximately 10 years with sal firms and as independent owner of his own geotechnical investigation and construction firm in El
Salvador, conducting turkey construction of telecommunications towers and designing lamgde manufacturing and wastewater

treatment facilities througout Central America and the Caribbean. Mr. Harrouch was then a Senior Geotechnical Engineer and Certified

t NE2SOG alylF3ISNI gAGK 'w{ /2NLRN}GAZ2Y F2NJ F LIWIINRBEAYL (St wanr dp &S N
Baton Rouge officas well as offices in Lafayette, New Orleans, and Thibodaux.

Contact Informationignacio HarrouchCoastal Protection and Restoration Authority of Louisiana, The Water Campus, 150 Terrace Avenue,
Baton Rouge, LA, USA, 70802. Phone:32254501, Emailtgnacio.harrouch@la.gov
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PREPARING THE NIBENERATION OF LOANANS FOR COASTAIAOHENGES
AHEAD: STRATEGIEEDUCATE AND INFORM

Robert ThomdsJoann Haydé| lvan Gifl, Dinah Maygardehand Heather Neimic
1L oyola University, New Orleans,, IJSA
2|_ake Pontchartrain Basin Foundation, Neve@ms, LAUSA
SUniversity of New Orleans College of Education, New Orlean&l3/A
4University of New Orleans Pontchartrain Institute for Environmental Sciences, New OrleddSA A
S {!' 13/S8SyiSNRna ,2dzikK 2SGfuUsARa t NBINFIYZI . L2y w2dzasSz [!

The purpe of this session is to engage in a discussion about the need for effective strategies in preparing the

next generation of Louisianans to face the challenges posed by coastal land loss. As residents of coastal Louisiana
face the unprecedented challengefafding ways to work together for a resilient future, we find that a large

portion of the population is poorly informed and unprepared to participate in making decisions about restoring

and preserving the coast. How do we change this situation throughataun?The central questions arétow do

we give a general message of hope when the prognosis is bleak for many parts of the Mississippi River Delta? And
- How do we effectively reach young people to develop avétirmed citizens prepared for the chatiges ahead,

and provide tools for them to pursue careers in coastal restoration fieltig?panelists, who represent a diverse

set of programs, from academia, ngnofit and state agency organizations, will discuss the various strategies they
currentyA YLJX SYSy i (G2 SRdzOFGS adGdzRSyda FyR GSIFOKSNHE | 02dz
informed citizenry of the future that will be able to handle these challenges more effectively than previous
ISYySNI GA2yaKé ¢KAa &y Bratehdeas tokantridutt ® the disglissBridniRabtietzy” A

connect with environmental educators to provide recommendations for educating the next generation about the
challenges that lay ahead in coastal Louisiana.

PRESENTER BIO
Dr. Thomas (moderatdis currently professor of Mass Communication at Loyola University in New Orleans, where he holds the Loyola
Chair in Environmental Communication and is the Founding Director of the Center for Environmental Communication at Meysity.Uni

Mrs. Haydé(session organizer), Education & Outreach Director for the Lake Pontchartrain Basin Foundation, provides educational
LINEANI Ya F2NJFEf 3Sax 201 ta |y RsitgdShekhds aveR0 yledls of ekperi@mediteabhig / | y I €
envronmental science in both formal and informal settings.

Dr. Gill is science education coordinator in the Department of Curriculum, Instruction and Special Education at theylLbfirsit
Orleans. In addition to teaching at the collegiate level in GgoDepartments, he has taught in two New Orleans public schools and is
certified to teach all science subjects.

Ms. Maygarden, Director of UN®IES Coastal Education Program, develegdu educational programs at Shea Penland Coastal
Education and Reearch Facility and partners on a range of regional, coastal-pksed, educational projects.

Ms. Niemicisa4# , 2dzi K 5S8S@St 2LIYSyd {LISOAFtA&G OdNNBydGfe aSNBAy3I & 5ANI
from her past 15+ years as informal educator, camp director, and classroom teacher, Heather now develops programs to inspire the
next generation of conservationists.

Contact InformationJoann Haydel, Lake Pontchartrain Basin Foundation, 8001 Lakeshore Drive, New Orleati®}; 30%836-2216;
Email: joannh@saveourlake.org




BUSINESS PEOPLE BNN'THE FIGHT TO/EATHE COAST

Michael Hecht
GNQO, Inc., New Orleans, LA, USA

Coastal restation is economic developmerftlood protection, coastal restoration, and urban water

management have the potential to not only safeguard and shape our region, but also to catalyze the development
of a burgeoning economic sectdhe water management secto&GNO, Inc. serves as a force of advocacy,

information sharing, and coordination tadilitate growth of this sector in the ten parish super region it

represents.

We are in fact seeing continued investment in the coast, not divestment. Multiple industries, including digital
media and health sciences, continue to expand into the redibml. environmental management industry, which is
comprised of companies that deploy services and technologies that help other companies, and governments,
address the challenges associated with flooding, erosion and subsidence, is also expanding. INevweater
Orleans alone, the number of water managemgaiis isexpected to grow by 23% over the next ten years. The
majority of these jobs will require some education and training beyond adulbol degre@nd can provide
promising opportunities and viableathways to the middle class.

The expertise and innovation in resilience, restoration, water management, and disaster recovery that has been in
development over the past few decades will be an important economic export in the coming years as we see
places across the world increasingly face similar challenges. As one example, Louisiana firms captured an average
of $12 million per year in Army Corps contracts outside Louisiana from 2010 to 2015. In 2016, the amount of
funding Louisiana firms secured inteaf-state Army Corps contracts surged to over $124 million.

GNO, Inc. has several initiatives meant to encourage and track this sector of the economy. Its State of the Sector
report on water management aims to inform individual choices about what edutatd training programs to

pursue and institutional investment in which programs are projects to be indeghand in the future.

Recognizing the absence of a unified voice from the greater business community advocating for coastal

restoration, GNO, Intas created the Coalition for Coastal Resilience and Economy (CCRE). This neutral, non
partisan group of leaders from the Southeast Louisiana business community is positioned as an informed,

educated voice of advocacy for sustainable restoration effgitsif 2 dzZA & A yIF Q&4 6SGf | yRazZ NJ

PRESENTER BWichael Hecht is President and CEO of Greater New Orleans, Inc., the economic development organization for southeast
Louisiana. Michael holds an MBA from Stanford Graduate SchoolioEBsiswhere he was a member of the Public Management Program,
and an undergraduate degree from Yale University, magna cum laude.

Contact InformationMichael Hecht, GNO, Inc., 1100 Poydras Street, Suite 3475, New Orleans, LA 70163, USA, Prsse69504)
Email:mhecht@gnoinc.org
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SHIFTING SPECIEEIRACTIONS AND THEOPRCALIZATION OF TMERTHERN GULF
OF MEXICO SAV HABTEA

Kenneth L. Heck, Jr
Dauphin Island Sea Lab and University of South AlabamBISA

In the northern Gulf of Mexico (GOM), an increasing number of tropical species have recently become established
among the extant warntemperate fauna. These include a diversity of tropical fishes, manatees, green turtles,
warm-water corals, and bldcmangroves. The impact of these species may be profound, primarily because
temperate species are restricted from shifting northward by the North American land mass. Thus, as tropical
species expand northward in the GOM, they must interact with nativeispend potentially compete for

essential resources or become prey for each other. Here | focus on tropical immigrants capable of transforming
the vast and highly productive seagraksminated systems of the northern GOM, emphasizing herbivorous
parrotfishes and comparing their impact with native seagreesssident fishes. Increased numbers of these
parrotfishes, as well as expanding numbers of green turtles and manatees, will likely shift demgadfood

webs in seagrass meadows to those dominated bgotliconsumption of seagrasses. | provide estimates of some
expected consumption rates and overall effects of newly arrived tropically associated seagrass herbivores and
predict that the consequences of the tropicalization of northern GOM seagrass meadibls: substantially
reduced standing crops and structural complexity of seagrass meadows; increased energy flux through grazing
food webs; and a greatly reduced nursery role that will result in much smaller adult populations of those finfish
and shellfsh species that rely on seagrasses as nurseries.

PRESENTER BiKenneth L. Heck, Jr. is Chair of University Programs at the Dauphin Island Sea Laboratory and Professor at the University o
South Alabama. He is a marine ecologist whose research has famugdghtanimal interactions in coastal waters, with an emphasis on
seagrasslominated systems. He has published nearly 200 scientific articles.

Contact InformationKenneth L. Heck, Jr., Dauphin Island Sea Lab, 101 Bienville Boulevard, Dauphin Island, AL. 36528.
Phone: 251861-2141. Emailkheck@disl.org
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LATE HOLOCENE SUBSICE OF THE PIERRETPDISTRIBUTARY GREX,
ASCENION ANIASSUMPTION PARISHESUISIANA
Paul V. Heinrich

Louisiana Geological Survey, Louisiana State University, Baton Rouge, LA, USA

Within Assumption and Ascension parishes, Louisiana, the Late Holocene Pierre Part distributary system exhibits
anomalows anastomosing distributaries that originate from a formally active area of crevassing along Bayou
Lafourche. Downstream, the anastomosing distributaries converge back into a single distributary channel.

First noticed in 1995, this anastomosing patteris li@en interpreted alternatively to represent either the
progradation of the Pierre Part distributary system into a shallow water lake within the backswamp of the
Mississippi Alluvial Valley or the effects of neotectonics associated with the underlyiotebliayille Salt Dome.
Interpretation of aerial imagery proved to be ambiguous in the determination of which hypothesis best explains
this anomalous distributary pattern. An analysis of lidar digital elevation models strongly indicates that significant,
noncatastrophic subsidence of the channels and natural levees occurred contemporaneously with and after the
active discharge within the Pierre Part Distributary System. Such subsidence might explain the anastomosing
pattern of this distributary system and tographic sags within the crest of its natural levees. However, the

surface subsidence observed is insignificant relative to the total amount of salt dissolution of the Napoleonville
Salt Dome that likely has occurred.

Bayou Bleu in Iberville Parish is #mer distributary system that exhibits an anomalous drainage pattern
associated with a salt dome.

PRESENTER BMD. Heinrich is a Research Associate 4 at the Louisiana Geological Survey. He has over 35 years of work experience as
either a geologist or gemorphologist in the private, state, and federal sectors. He has extensive experience in Quaternary geology and
sedimentology.

Contact InformationPaul V. Heinrich, Louisiana Geological Survey, Louisiana State University, Baton Rouge, LA, USA 70803,
Phone: 225784398, Emailheinric@Isu.edu



mailto:heinric@lsu.edu

UNDERAPPRECIATEDIAOERAL EFFECFSXULF OF MEXICO 8§8EXEL RISE

Paul V. Heinrich
Louisiana Geological Survey, Louisiana State University, Baton Rouge, LA, USA

Theanticipated collateral effects of sea level rise such as rising base for storm surge, increasing frequency of
ydzA & yOS FE22RAY3AZI YR AYONBlIaAya KSAIKG 2F Ff22R a
collateral effects sea level risemain largely ignored according to ddtased models of prehistoric sea level rise

and fluvialdeltaic sedimentation. These collateral effects include the effects of headland erosion as a delta plain
subsides, changes to river and groundwater profilebiwialluvial valleys as sea level rises, and the nonlinear

nature of the rate of sea level rise.

Delta simulations.Typical simulations of sea level rise for Louisiana delta plain mislead the public as they show
sea level rise passively submerging the Mississippi River Delta. They show that the distributary and fluvial ridges
surviving as elongate peninsulas extendimg the Gulf of Mexico after the adjacent delta is submerged. This

view of a submerging delta plain is falsified by the transgressive barrier island model of Penland et al. (1988).
Unless protected from wave action, their model predicts that once theosunaling delta plain is sufficiently
submerged, these ridges will be rapidly eroded and truncated to deltaic headlands flanked by barrier islands.
Ultimately, the Mississippi River delta will bury the what remains of the delta plain and extend gulfwhed to t
extent that sediment supply allows.

Fluvial SystemsThe effects of future sea level rise on rivers can be anticipated based on the sequence
stratigraphy of fluvial systems and the effects of pglstcial sea level rise of the Rhinguse system of Eape

and the Mississippi, Brazos, and other rivers of the Gulf Coast of the United States. Initially, it will be a rise river
and groundwater profiles tens (in time extending to hundreds) of km inland. This will increase accommodation
space and, at firstasult in riverbed aggradation. In time, the aggradation of4ewreed floodplains will occur. In
case of leveed rivers, the formation of perched floodplain within levees and groundwater flooding outside of
levees can occur also in time. These effects @ltéty can result in the destabilization of fluvial channels and an
increase in the frequency of avulsions. The timing and magnitude of such effects need to be explored using
numerical simulations.

Meltwater Pulses.The geologic record of past sea leveks related to the melting of continental ice sheets

shows that sea level does not rise at an uniform rate. Rather, because of the periodic instability of continental ice
sheets, the rate of sea level rise has occurred at accelerated rates. This is shtherstudies of the Holocene
meltwater pulses 1A and 1B and of hypothesized submerged-aatvieenches preserved on the Central Texas
continental shelf. Because of the limits to the resolution of radiometric dating techniques and original depth of

the dated samples only the average rates of sea level rise are known. However, the preservation of upright fossil
forests submerged by Carboniferous meltwater pulses and buried by tidal deposits indicates that sea level can rise
at extreme rates, 5.5 m over a ped of a few decades, as the result of a meltwater pulse. Such events, need to

be kept in mind in projecting future sea level rise.

PRESENTER BM. Heinrich is a Research Associate 4 at the Louisiana Geological Survey. He has over 35 years ofiamck aspe
either a geologist or geomorphologist in the private, state, and feds¥eiors.He has extensive experience in Quaternary geology and
sedimentology.

Contact InformationPaul V. Heinrich, Louisiana Geological Survey, Louisiana State UniBatsityRouge, LA, USA 70803,
Phone: 225784398, Emailheinric@Isu.edu
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BASINWIDE CHANGE®BTCLOSURE OF THEBISSIPPI RIVER BOUTLET (MRGO)
LEADING TO POTENTNNTURAL SWAMP REERATION ON THE MAWRE LAND
BRIDGE, SOUTHEASUISIANA

Theryn HenkelEva Hillmann, Kristen Butchand David Baker
Lake Pontchartrain Basin Foundation, New Orleans, LA, USA

The Maurepas Land Bridge is a critical line of defense in reducing risk from storm swg@raunities around Lake

Maurepas as well as East Baton Rouge. Historically, the land bridge was covered with swamp forest but was clear cut in
GKS SINIeé& mpnnQa ¢KSy f233Ay3 2F O8LINBaa LISH{SR Ay (K¢
limited by the introduction of nutria, lack of sediment, freshwater, and nutrient input due to leveeing of the Mississippi
River, and subsidence. The construction of the Mississippi River Gulf Outlet (MRGO), which increased salinity in Lake
Pontchartrain ad Lake Maurepas, also had a negative effect on the remaining cypress stands. This navigation channel
was closed in 2009 h€& Lake Pontchartrain Basin Foundation (LPBF) has been investigating and documenting the
changes across the basin, resulting from thige scale, hydrologic restoration projeBecause the Maurepas Land

Bridge is a critical risk reduction feature on the landscape, the Lake Pontchartrain Basin Foundation (LPBF) is interested
in restoring the swamp to maintain the land bridge, as wellaexpand this important habitat type in the region.

Swamp forest is an effective storm buffer by reducing and slowing storm surge. Conditions in the basin may have
changed since the closure of the MRGO and the area may now be fresh enough to supptrtajrswamp seedlings

and saplings. This presentation will discuss the area of influence of the MRGO when it was open apeaa staly

of natural swamp regeneration study on the Maurepas Land Bridge.

Porewater salinity data was downloaded for theties period of record from the Coastwide Reference Monitoring

System (CRMS) for 21 CRMS stations. Porewater data (soil salinity) was analyzed to see if it was significantly different
over time each station. Soil salinity was graphed over time by CRM@hstatil the soil salinity data was spatially

mapped to predict the area of influence that the MRGO had, when it was open. Natural swamp regersttatjowas
conducted on the Maurepas Land Bridge. Plots were set up along a gradient from minimal obsgeregtaton

(north) to healthier forest (south). Eight (50 x 50 meter) plots were randomly chosen in eigatesagon the land

bridge. In both years, data was collected on all woody vegetation by tagging and measuring DBH of trees in each plot,
identifying to species and recording location coordinates using a handheld gps, and then analyzed.

Using the CRMS stations where there was a significant difference in soil salinity before and after the closure of the
MRGO and stations where the soil salinity dasebegan coincident with the closure, a predicted area of influence for
the MRGO was 525,207 hectares, much larger than originally predicted. This estimate could be conservative because
the influence area may extend further west into the Maurepas swarhp.fgatural regeneration study revealed that

there was a general trend of decreasing soil salinity, increased species richness, and increased number of individuals
when moving south on the Maurepas Land Bridge. The tree species that dominated the snetdlssige tended to be
considered understory to midtory species in swamps, including red maple, green ash, and black willow and show
pioneer species characteristics (wind dispersed seeds, not part of the climax canopy). These species were more
abundant infresher plots and absent from plots with elevated soil salinity. In contrast to the pioneer species,
baldcypress was represented by a wide range of sizes, from small saplings to large trees over 60 cm in DBH and was
found across soil salinitiel the pbts with elevated soil salinity, there were a few larger baldcypress and no other
species, indicating that these individuals survived the period of elevated salinity while the other swamp species
experienced mortality.

PRESENTER BDD. Henkel is thAssistant Director for the Coastal Sustainability Program at the Lake Pontchartrain Basin Foundation, a
local notfor-LINE FA G £ 20FGSR Ay bSg hNISIyasxs [2dAaailyl o {KS Aa :gXW2ft SR
wetland bss, and swamp restoration



Contact InformationDr. Theryn Henkel, Lake Pontchartrain Basin Foundation, 2045 Lakeshore Drive, Suite 339, New Orleans, LA, USA
70122, Phone: 508083470, Emailtheryn@saveourlake.org
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METAANALYSIS OF NEBN RECOVERY FOLIMIBWARSH RESTORATINNHE
NORTHERN GULF OF MEX

Terill A. Hollwed, Mary C. Christm&nJoshua Liptdnand Kristopher G. Benson
1Abt Associates, Boulder, CO, USA
2MCC Statisticalonsulting LLC, Gainesville, FL, USA
SNOAA Restoration Center, Galveston, TX, USA

Presentation Summary: We present a metaalysis of nekton densities from existing measurements at restored
marsh sites in the Gulf of Mexico compared to reference (i.¢ural sites to describe general patterns of nekton
recovery following restoration.

Presentation Abstract: Coastal wetlands in the northern Gulf of Mexico are critically important for maintaining
diverse and valuable ecological and economic resourcedafeg ecological research on marsh recovery following
coastal wetland restoration typically has focused on individual sites, studies, and restoration types. To investigate
broader regional responses that could inform future restoration planning, we coaduximetaanalysis of

nekton densities measured at restored marsh sites in the Gulf of Mexico compared to reference (i.e., natural) sites
to describe general patterns of nekton recovery following restoration. Mean total nekton density in restored
marshes dring the first five years following restoration was approximately 50% of reference marsh densities. In
subsequent years (age of restored sites3® years), mean total nekton density in restored marshes was
approximately 73% of reference marsh densitihile total fish densities at restored sites were similar to

densities at reference sites, total crustacean densities were generally lower at restored sites. We observed a
generally increasing trend in total nekton and total crustacean densities oveirshd5% years following

restoration; mean densities at restored sites were comparable to paired reference locations by approximately
year 13. Our findings indicate that marsh restoration may not consistently result in nekton production similar to
that of matural sites, particularly in the earlier years following restoration when baseline ecosystem processes are
developing. We emphasize the importance of looking at other functional metrics of ecological recovery beyond
nekton density, such as community congjiiton, fish health or condition factor, population size structure, and

food web structure. Based on our results, we also recommend that important abiotic and biotic factors be
considered in restoration planning, implementation, and monitoring to ensulngéegement of restoration goals in

the northern Gulf of Mexico.

PRESENTER BrTe@rill Hollweg is an environmental scientist with expertise in restoration planning, monitoring, and evaluation. She
received her PhD in oceanography from the University of Ecticut.

Contact InformationTerill Hollweg, Abt Associates, Division of Health and Environt@8i, Ninth Street, Suite 201, Boulder, Colorado
Phone: 303381-8257, EmailTerill_Hollweg@abtassoc.com
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ROSEAU CANE MORTALUN SOUTH LOUISIANMHAT WE KNOW ANDPAAN FOR
THE FUTURE
Linda M. HoopeiBuit, and Brian F. Snyder

1Department of Environmental Sciences and Executive Director of Office of Strategic Initiatives, Louisiana State Uaitcer Sty e,
LA, USA
2Department of Environmental Sciences, Louisiana State University, Baton Rouge, LA, USA

In the fall of 2016, local landowner Earl Armstrong reported that large swaths of RosealwP@awnites

australis were dying. Initially, the dieff was ascribed to an invasive scale insect, however, the plant damage

g1 ayQi LINRYINREE t20FGSR 2y GKS LRNIAZ2Y 2F GKS adSy
brown at the tips of the leaves, anlden brown moved toward the stems, eventually affecting the stems in the

latter part of the plant death. Anecdotal evidence from local fishers and ranchers also poirfddagmites

plants that lacked scale, yet the plants were dying.

Looking globallytehistoricPhragmiteddie-offs, insects have been implicated in several cases, but other factors
such as sulfide levels (and other soil biogeochemical conditions), callus formation, phytotoxins, water levels and
other factors are also potentially implicateOne of the theories is that plants suffocated; another theory was
increased sulphides in the rhizosphere led to decreased nutrient uptake. Additionally, in Chinaffardis

blamed on degradation products of oil pollution. In sum, the numerous fadtarnd in dieoffs of Phragmites

outside the US are also potentially present in the Louisiana marshes and should be examined.

Brown marsh or the dieff of Spartina alternifloraor smooth cordgrass, which plagued Louisiana in the early

2000s, and stymiedcientists as they searched for a cause. In the brown marsh project, environmental stressors
were examined in laboratories, greenhouses, and the field. Salinity changes, hydrology, biogeochemistry of the

soil and other abiotic factors such as air temperatand amount of rainfall were examined in a mudiciplinary

manner. Additionally, areas of stressed plants were remediated via sediment deposition, aerial seeding, and
@SASGIFGAGS NBLX FyGAy3ad ! OO0O2NRAY I 20N /[2Fya .1 K NEO GIAKZEN
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they realized at the outset that for this thing to work, cooperation and open lines of communication would be
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Abiotic and biotic factors may be implicated in the lasgpalePhragmiteamarsh dieoff in south Louisiana. It is

the experience scientists gathered via tHetgal Phragmitesdie-off and theSpartinadie2 ¥ ¥ RdzNA y 3 K
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Phramitedie-off, that leads us to our present study.
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We examinedPhragmiesdie-off from both biotic and abiotic perspectives. Whereas the scale insect remains an
important locus of study, we argue that salinity, sulfide, water level, organic pollutants and other abiotic factors
could also be causal, and we use CRMS data, 8&%nd other large databases to examine the problem in a
holistic way. One aspect that remains open is looking at the issue from a plant health and pathology perspective.
This presentation is both a report of data gathered to date, and an outlinewfthe project should proceed.

That outline is based on lessons learned from gl&thmhgmitesdie-offs, brown marsh di®ff and also the

Deepwater Horizon drilling disaster.

PRESENTER BDD. HoopeiBLui is an ecosystem ecologist who has been studying ¥eebs in the Gulf of Mexico since 2009. She has
studied the effects of oil pollution and salinity gradients on food webs consisting of insects, plants, fish and birds. [gHdished more
than 10 papers on coastal ecosystems in the past two years.



Cortact Information Linda HoopeBUi, Department of Environmental Sciences, 1249 Energy, Coast, and Environment, Louisiana State
University, Baton Rouge, LA 70803. 528-5427.Lindabui@I|su.edu
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SUBSIDENCE RATESMFRAULTING DETERMINEDREALIME KINEMAT (RTK)
ELEVATION SURVEYSBRIGES IN LAKE HONMARTRAIN

Michael Hopkins John Lopez and Adam Songy

Lake Pontchartrain Basin Foundation, New Orleans, LA, USA

One contributor to land loss in Louisiana is sdésce driven by active faulting; however, rates of vertical land
motion due to faulting are poorly constrained. Previous work has shown least three faults associated with the
Baton Rougéenham Springs Fault System are present in Bakéchartrain Six bidge structures span the lake,
linking the southern and northern shores, and intersect the surface fault traces. The bridges are supported on
pilings, which were driven into wedbnsolidated Pleistocene clays, so measured offsets are from faulting &nd no
Holocene compaction. Higiesolution elevation data were acquired on all bridge structures by walking or driving
the road surface or measurirgdevations on pilings by boeatterns of offset are consistent on all structurés

the faults are approached from the footwall blocks, bridge elevation increases sligtsiyvesal centimeters (2
in.). At the traces, bridge elevation decreases by up to 26 cm (10.5 in.) on the oldest (~90 years) bridges. Largest
offsets are within hout 300 m (2000 ft.) of the traces. Beyond this distance, bridge elevation increases and then
remains horizontal at a lower elevation than the footwall. This illustrates that a zone exists near the trace along
which subsidence rates from faulting are héglthan what is found farther way from the fault. Based on offsets
and age of the bridges, subsidence rates were calcul&edffset was observed in the youngest (~10 years)
bridge, possibly due to data collection sensitivir the fault is not presentlowever, subsidence rates can be
calculated from offsets in the older bridge&aubsidence rates attributed to faulting span a range from 1.5 mm/yr.
to 2.8 mm/yr. (0.06 in/yr. to 0.1 in/yr.)The specific rates depend on the offset measurement.

PRESENRBIODr. Hopkins is a geologist and GIS specialist and has been at the Lake Pontchartrain Basin Foundation since 2016. His
graduate research focused on understanding landscape response to active tectonics. At LPBF, he works on a wide raabprojectss
and provides technical support with GIS/GPS.

Contact Information Michael C. Hopkins, Lake Pontchartrain Basin Foundation, 2045 Lakeshore Dr, Suite 339, New Orleans, LA, USA
70122 Phone: 504836-7208, EmailMichael@saveourlake.org
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APPLYING ADAPTATIBATHWAYS AND ROBUWHICISION MAKING INRATEGIC
COASTAL PLANNINGIINE FACE OF CHANGIB AINCERTAINTY

Peter von LartlyAdam Hosking, & Brett Korteling
1Jacobs, Exeter, UK
2Jacobs, SwindotK

The sustainability of our coastal communities and economy is depend upon extensive systems of human and
natural infrastructure. These systems need to be reliable, resilient to extreme events and adaptive to future
changes in economic and environmennddions as well as adaptable to potential future climate change.

In making long term decisions, it is important to make and implement choices that are robust and adaptive. This
paper considers the application Aflaptation Pathwaysand Robust DecisioMaking (using the InfeGap

technique) to help in the strategic logrm adaptive planning of flood risk management and water infrastructure
systems. These tools provide a means to make investment decisions in infrastructure systems taking full account
of the longterm uncertainties to make the best neterm decisions, as a start on the path towards achieving
desired longterm outcomes.

We consider the application of Adaptation Pathways in two @asenples: the development of the strategic

flood risk mangement plan for the Thames Estuary in London (UK); and a strategic project in Singapore to protect
coastal infrastructure from the potential effects of climate change including sea level rise and an increase in
future rainfall. In our third casexample weconsider how Robust Decisiddaking can be combined with

Adaptation Pathways to help develop a regional strategic water resources plan across theastutbgion of

England.

The paper will give insights into these previous applications of thesedadIset out recommendations for how
their application to the challenges facing coastal Louisiana could provide a basis for more robust investment
decision making while also affording an additional mechanism for engagement of affected communities and
stakelolders in the decisiomaking process.

PRESENTERBIO! RI'Y 1 2&41Ay3 A& WH0206aQa Df2olf S5ANBOG2NI F2NJ 2 GSNI wSa
change adaptation. A Fellow of CIWEM and Chartered Scientist with more than 2Qyedrs§ 2 6 f SELISNRA Sy 0Ss Ay Of dzR
formulation approach for the 2007 State of Louisiana Coastal Master Plan.

Contact InformationAdam Hosking, Global Director, Jacobs, Burderop Park, Swindon, Wiltshire, SN4 0QD, UK, Phone: +44 (0) 1793 816244,
Email:Adam.Hosking@ch2m.com
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EAST ASCENSION PARIEOODPLAIN MANAGENT-A SYSTEM WIDY¥?*PROACH

Michael Hrzié and Atri Seh
IHNTB Corp, New Orleans, LA, USA
2HNTB Corp, Baton Rouge, LA, USA

East Ascension Parish (EAP) has had a long history of living with flood risk. Located between the Mississippi River
and the Amite River, EAP exterfdsm Bayou Manchac to the North, outttnMcElroy Swamp to the SoutBAP is
influenced by Lake Maurepas and coastal events in addition to rivat fl@ers from the Amite RiveEAP is

shaped both by riverine and coastal hydraulic factors havinganag flood risk from bothRecord flooding from

the Amite River and Lake Maurepas in August 2016 highlighted the current challenges parish administrators are
facing to balane development and flood risko address these challenges, The East Ascension Clatedli

Gravity Drainage District #1 (EACGDD) has taken a system wide approach to evaluate flood prone areas, current
flood protection systems, existing flood and drainage ordinances, and necessary flood protection improvements

to better position EAP for fure events.

EACGDD, supported by HNTB, has undertaken numerous initiatives to make East Ascension Parish miore resilie
G2 02 Y2 NNE g QEis présentation diveshib dvendew of the existing system and the challenges faced,
the approaches take anda summary of current effortSpecific efforts to be discussed include: Reanalysis of

the Marvin Braud Levee System for FEMA certification; FEMA LOMR submittal for the Bayou Conway/Panama
Canal drainage area; Ascension Parish channel and leveensysprovements; and EAP Floodplaiamddgement
implementation planEACGDD has focused on updating their understanding of flood prone areas, addressing
deficiencies and in the flood protection system, identifying where flood protection improvements adedead
evaluating parish drainage and floodplain management guidance that will support the parish goal of updating
their Drainage and Flood Damage Prevention Ordinances. This presentation will also highlight technical details
such as utilizing 1D/2D Rasadysis capabilities in the analysis of flood prevention measures and mapping, and the
application of geospatial floodplain storage analysis to assess the effect of fill on regional flood storage.

PRESENTER Buichael A. Hrzic, P.EMichael is a senr water resource engineer with more than 15 years of experience in the planning
and design of flood protection measures having worked throughout the United States both for the public sector, USACHravadethe
sector with HNTB.

PRESENTER BADi Sen, P.E Atri is a senior project manager in the HNTB Baton Rouge office with more than 15 years of experience in
managing flood resilience project throughout Louisiana and the Gulf Coast.

Contact InformationMichael Hrzic, HNTB Corporation, 2021dsakre Drive, Suite 230, New Orleans, LA 70122, Phon&s151£2364,
Email: mhrzic@hntb.com




QUANTIFYING ENVIROBNTAL CONTROLS ON'PBIPLANKTON COMMUNIT
DYNAMICS IN LOUISIAROASTAL ESTUARIES

Andrea C. JaeggdBeth A. Stauffer
University of Louisianat Lafayette, Lafayette, LA, USA

The Atchafalayd/ermilion Bay System (AVBS) is a large, shallow estuary that consists of five connected bays along
the southern coast of Louisiana. This system is influenced by both the Atchafalaya and Vermilion rolers whi

carry nutrients, sediment, and fresh water into the AVBS. This study focuses on the western portion of the AVBS
and includes the West Cote Blanche and Vermilion Bays which are sheltered from the Gulf of Mexico by barrier
islands.

Working with the Lowiiana Department of Wildlife and Fisheries, samples in both the West Cote Blanche and
Vermilion Bays were collected from February 2QFeebruary 2018. Transects through both bays were used to
guantify the environmental and physical controls on phytoplanktommunities and examine temporal shifts in
O2YYdzyAile O2YLRAAGAZ2Y ® t NBEAYAYI NBE NBadzZ 6a akKz2g GKI
size and that overall biomass is variable in both time and location. The physical environmen¥efriikon and

West Cote Blanche Bays is also highly variable, showing trends in nutrient concentration, dissolved oxygen,
salinity, and turbidity seasonally and moving from the wnoffshore sampling sites. These results suggest that
picocyanobacteriarad pice and nanoeukaryotes are major contributors to overall community composition and

that seasonal processes within this estuary may be controlling community abundances.

Flow cytometry is being used to determine the community composition of the 128ize fraction and to assess

the contribution of cyanobacteria to overall biomass. The presence of-miducing cyanobacteria in the AVBS

is of interest as these communities have the potential to negatively impact this ecosystem. These results will be
compared to a similar study in the Terrebonne Bay estuary which receives less freshwater input compared to the
West Cote Blanche and Vermilion Bays and will be expanded upon using remote sensing techniques. This study
provides new insights into the relatighip between phytoplankton community dynamics and the physical
environment of the understudied AVBS.

PRESENTER BMddrea Jaegge isasecendS | NJ t K5 &0 dzZRSy i Ay 5N {{FdZFFSNDa LIKed2LX Iy
Lafayette. Herrd S| NODK F20dzaSa 2y ljdzd yiATeAay3a SyBaANRYYSyiGltf O2yiaNRta 2y
She's also interested in examining the presence of tpraducing species and assessing their possible ecosystem impacts.

Contact Informaibn: Andrea Jaegge, University of Louisiana at Lafayette, 410 E. St. Mary Blvd, Billeaud Hall 108, Lafayette, LA 70503,
Phone: 3374826717, Emailacj8836@Iouisiana.edu
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3-D GEOLOGICAL STREFRAPHY OF COASTAUISIANA USING SUBSACE
BORINGS AND CONE PEROMETER TESTS

An LiNavid H. Jafariand Frank T-C. Tsai

Louisiana State University, Dept. of Civil and Environmental Engineering, Baton Rouge, LA, USA

The subsurfee geology of coastal Louisiana was formed under fluvial, deltaic, and coastal influences, which
increases the uncertainty in design and eventual efficacy of coastal restoration and protection projects. To
elucidate this complex geology, soil borings aadecpenetrometer tests (CPTs) are the two most widely used
investigation methods. However, they are not typically used together to develop-tireensional soil

stratigraphy models to reveal regionalized scale subsurface stratigraphy. In this presernjatistatistical

methods were used to construct multiple threimensional soil stratigraphy models at the Inner Harbor
Navigation Canal (IHNC) along the Lower Ninth Ward in New Orleans, LA because soil borings and CPTs were
conducted at twentyfour (24) #es. Ordinary kriging was used to regionalize the boring and CPT data and to build
three-dimensional soil stratigraphy models. To explore spatial distribution of different soil types in the region,
four soil stratigraphy models were established, includirgpil classification model constructed using soil boring
data and three soil behavior type (SBT) models constructed using CPT dateD Geeldgical stratigraphy of the
IHNC will be discussed and compared with the CPT soil behavior type charts twislbbwne is more

appropriate for coastal Louisiana. The implications of this comparison are immense because more accurate
representation of soil types using-@itu testing methods (e.g., CPT) will facilitate better design and
implementation of coastal mtection and restoration projects.

PRESENTER BRtofessor Navid Jafari is an assistant professor in the Department of Civil and Environmental Engineering at LSU. His
research is focused on geotechnical engineering, with applications to the perforraadagesign of marsh restoration and flood
infrastructure projects.

Contact InformationNavid H. Jafari, Department of Civil and Environmental Engineering, Louisiana State University, Baton Rouge, LA, USA,
70803, Phone: 22578-8475, Emailnjafari@Isu.edu
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GEOTECHNICAL CHARARTZATION OF WETLANISING PIEZOCONNFPEROMETER
TESTS

Navid Jafart, Jack CadiganJodie CrockérBrian Harri§ andHacgMurad Nazari
1L ouisiana State University, Baton ReugA, USA
2Christian Brothers University, Memphis, TN, USA

The rate of erosion at the marsh edge is a key parameter for predicting the longevity of a given vegetated marsh,
including future marsh creation projects and sediment diversions. Recent atteémptate marsh edge retreat

rate to wave power have met varying levels of success. The existing capability of predicting marsh edge erosion
rate as a function of wave power and soil and vegetation properties is rather limited for engineering applications
For instance, Allison et al. (2017) show that without taking the marsh platform, soil, and vegetation into account,
the relationships between marsh edge erosion rates and wave power on a basin or -eddstakale are not

strong enough statistically teerve as a useful predictive model. Consequently, this study is focused on a
methodology to estimate the geotechnical properties of wetlands. In particular, the piezocone penetrometer
offers a quick and relatively simple method to characterize the geoieahproperties of the marsh to further the
knowledge of spatial differences in key strength parameters. Using a piezocone penetrometer, the marshes of
Terrebonne Bay were characterized based on tip resistance, soil moisture, and resistivity. Thetdipoesisere
measured using a fuflow ball penetrometer, which are typically used in-sffore environments. This

presentation presents the results of over a 100 CPT soundings collected in Terrebonne Bay at the marsh edge and
inland. A simplified geologit profile showing the thickness of the vegetative mat, thickness of the organic layer,
and the depth to a confining interdistributary clay is constructed and presented. These results are the first step in
guantifying the geotechnical properties of wetlagadvhich are important to better understand the vulnerability

to waves and changes in environmental stressor like nutrients, sediment accretion, and salinity.

PRESENTER BID. Navid Jafari is an assistant professor in the Department of Civil and Emeimah Engineering at LSU. His research is
focused on geotechnical design and performance of restoration and protection projects.

Contact InformationNavid Jafari, Louisiana State University, 3212D Patrick F. Taylor Hall, Baton Rouge, LA, USA 70803,
Phone: 225788475, Emailnjafari@I|su.edu
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MEASURING FOOD WHBSRONSE TO HABITAEBRORATION IN VARBXOOASTAL
ECOSYSTEMS

W. Ryan JamésSteven Y. Litvinand James A. Nelson
1University of Louisianeafayette, Lafayette, LA, USA
2Monterey Bay Aquarium Research Institute, Moss Landing, CA, USA

Coastal wetland habitats provide important ecosystem services, including supporting coastal food webs. These
habitats are being lost rapidly. To combat the efteof these losses, millions of dollars have been invested to
restore these habitats. However, the relationship between restoring habitat and restoring ecosystem functioning
is poorly understood. Analyzing energy flow through food web comparisons betiestred and natural

habitats can give insights into ecosystem functioning. Using published stable isotope values from organisms in
restored and natural habitats, we assessed the food web response of habitat restoration in salt marsh, seagrass,
reef, and dgal bed ecosystems. We ran Bayesian mixing models to quantify resource use by consumers and
generated habitat specific food web hypervolumes for each ecosystem to assess food web differences between
NBald2NBR FyR yI Gdz2NI £ KI orkspdnded differéntly@oicestbratiang iutodr Sndlgss T 2 2
revealed two major themes that mediate food web recovery. The type of restoration (habitat construction vs
species removal) determined the increase or decrease in variation of resource use of thecloduthe restored
habitats, and the turnover time of the primary production sources determined the similarity between the

restored and natural food webs. Using stable isotope mixing models to generate food web hypervolumes is a
promising tool to quantif food web response and the recovery of ecosystem function to determine the success of
habitat restoration.

PRESENTER BV Ryan James is a Doctoral Fellow in the Ecosystems Ecology Lab at the University of Louisiana Lafayette. His research
focusses omnergy flow in coastal ecosystems and how restoration affects ecosystem functioning with a focus on food webs.

Contact InformationW. Ryan James, Department of Biology, University of Louisiana Lafayette, 410 E St. Mary Blvd, Lafayette, LA, USA
70506, Emil: wrjames@louisiana.edu
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CHARACTERIZING THEBMAN DIMENSION OF B8TAL CHANGE WITHRE SYSTEM
WIDE ASSESSMENT ARDNITORING PROGRASMNAMP)

Krista L. Jankowsk?, Angelina Freemanand Rick Rayriie
1L ouisiana Coastal Protection and Restoration Authority, Baton Rouge, LA, USA
2National Academies of Science, Engineering, and Medicine, Washington, DC, USA

LYLX SYSy (Gl A2y 2Wide[Agsdsanieit and Mdidoring Brégiad ISWAMP) is aimed at ensuring a
comprehensive network of data collection activities to support and manage coastal protection and restoration
efforts. These efforts can reveal howrhan factors like restoration projects and climate change affect both

natural and built environments though another approach is necessary to understand social responses by coastal
Louisiana communities and residents. Understanding how environmental chémgeselative sedevel rise,
ecosystem shifts) impact personal decisions and, ultimately, community evolution is crucial to evaluating the true
impact of coastal protection and restoration activities. This study uses pualiailable demographic datat

track changes to social variables (e.g. occupational category,fo@mership) at the community level as a

measure of community resiliency.

PRESENTER Bioista L. Jankowski is a broadly trained earth scientist whose recent work has focused oraodaddthic response to
environmental change and the implications for coastal sustainability. She is currently working with the Louisiana CoectiahRand
Restoration Authority as a 20418 Gulf Research Program Science Policy Fellow.

Contact Infemation: Krista L. Jankowski, Louisiana Coastal Protection and Restoration Authority, 150 Terrace Avenue, Baton Rouge, LA,
USA 70802, Phone: 2332-7308, Emailkrista.jankowski@Ia.gov



mailto:krista.jankowski@la.gov

A PLANNING MODELROHE FUTURE=-8AE MOVES TOWARD IMMENTATION

Steve CochranCamille Manningdroomeé, Liz Williams Russ&IMathew Sanders Pam Jenkins
1Environmental Defense Fundew Orleans, LA, USA
2Center for PlanningxcellenceBaton Rouge, LA, USA
SFoundation for Louisiand@aton Rouge, LA, USA
4State of Louisiana Office of Community DevelopmBaton Rouge, LA, USA
SUniversity of New Orleandlew Orleans, LA, USA

In 2017, LA SAFE (Louisiana's Strategic Adaptation for Future Environments), wtirkedigkents of six

Louisiana Parishes in an intensive and inclusive planning process around current and future land loss and flood
risk. This interdisciplinary panel provides an overview of the process, its implementation, and how it can be
modeled for e in other communities. LA SAFE created opportunities for participants at all levels (community,
parish, and state) to discuss the state's future risks using the most relevant and current data modeling and best
practices in community developmerRer theU.S. Geological Survey, Louisiana currently loses more than 16
square miles of land per year due to coastal erosion. In response, the state and many of its constituent local
communities implemented riskeduction projects. In short, our coastal zone wélmain vulnerable, and in some
locations, this risk will be considerable, if not overwhelming. Louisiana SAFE fills a resilience gap that articulates a
development strategy combining the science behind the Coastal Mater Plan with the com+huihiiyng

planming and policy techniques the state developed over its dedadg postKatrina recovery effort. While the
Coastal Master Plan focuses on technique to reverse negative environmental trends, Louisiana SAFE takes a
people driven approach to maintain thahigue way of life while remaining mindful of the future risk projects at
the state's disposal. The panel provides an overview of tRSAPE unique dimensions including the planning
process, the development of publprivate partnerships, strategies for mwnunity engagement, and results of the
comprehensive evaluation of the initiative.

PRESENTER BIOS
Steve Cochran, Environmental Defense Fund, Associate Vice President for Coastal Protection has more than twenty years working
environmental issues.

Camille Manningdroome, Center for Planning Excellence, Senior Vice President, has worked on issues of sustainability, resource
management and planning for more than a decade.

Liz Williams, Foundation for Louisiana, Coastal Community Resilience Dinastarorked in this field for more than five years, bridging
the gap between the public and private sectors.

Mathew Sanders, Louisiana State Office of Community Development, Resilience Policy and Program Administrator, has desitiogd th
and plans foboth LASAFE and the Isle de Jean Charles Project.

Pam Jenkins, University of New Orleans, Research Professor of Sociology, has more than 20 years in working on sasiginability

community issues.

Contact InformationPam JenkindJniversity of New Oglans,Department ofSociology, 103 Milneburg Hall, New Orleans, LA, USA,
Phone: 504491-1321, Emailpjenkins@uno.edu
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IMPLICATIONS OF COAS CHANGE ON POPUION AND HABITAT VA FOR BLUE
CRABS

Andrea S. JerabéKTim J.B. CarruthéetsKelly M. Darnéll Ann C. HijueldsLeland Moss Lennah M. Shakériand

Zack Darnéll
1The Water Institute of the Gulf, Baton Rouge, LA, USA
2The University of Southern Mississippi, Ocean Springs, MS, USA
3U.S. Geologic&8urvey, Wetland and Aquatic Research Center, New Orleans, LA, USA

Emergent salt marsh serves as critical nursery habitat for many commercially harvested fish and invertebrate
species, such as the blue craa{linectes sapidiisAlong the U.S. Atlantic drGulf coasts, blue crab landings

totaled over 72,000 metric tons in 2016 for a wholesale value of over $218 million. In Louisiana alone, over 18,000
metric tons were harvested in 2016 for a wholesale value of over $49 million. Across the Gulf of Mexmaeh

salt marshes are rapidly being lost due to subsidence, erosion, and sea level rise. Marsh loss is frequently not a
simple retreat of the marsh edge, but a fragmenting of large marsh patches into many smaller marsh patches,
gradually transitioningd open water. A better understanding of blue crab habitat use is essential for predicting
future changes in fishery production and ensuring the sustainability of the fishery.

Habitat Suitability Indices (HSI) were developed as part of the Comprehensigtafies Restoration Plan for
southwest Florida estuaries, based on salinity, temperature, and flow, but limited local blue crab data were
available, so crab responses to these three physical variables were summarized from the literature for megalopae
andspawning females. More recently, as part of the 2017 Louisiana Coastal Master Plan process, a juvenile blue
crab (&40 mm carapace width [CW]) HSI was developed for coastal Louisiana marsh and shallow shoreline
habitats. The model includes salinity andngerature as well as percent land. The major limitations identified in

the development of the HSI were that the models do not directly account for marsh edge availability, nor do they
include submerged aquatic vegetation (SAV) although these habitatgcaid@increased prey availability and
protection from predators.

We studied the relationship between juvenile blue crab abundance and gradients of marsh fragmentation and
SAV cover in Terrebonne Basin. This region of coastal Louisiana supports aiaatbfishery, but is

experiencing substantial marsh fragmentation and land loss. The aim of this project was to refine the current blue
crab HSI for fragmenting coastal marshes in Louisiana. Abundance of juvenile blue crabs was strongly related to
habitat type and fragmentation at local scales but not to fragmentation at larger scales. Juvenile abundance was
analyzed against metrics of marsh edge and SAV availability to determine the relative contribution of these
habitats to juvenile blue crab abundancehe results of these analyses, as well as potential recommendations to
update the blue crab HSI for more accurate application to habitat suitability estimates for fragmenting marshes in
coastal Louisiana will be presented.

PRESENTER BMddrea Jeralleis a Coastal Ecologist at The Water Institute of the Gulf. Her research interests include understanding the
underlying fisheries response associated with coastal erosion and land loss due to sea level rise, subsidence, andholimate ch

Contact Infomation: Andrea S. Jerabek, Coastal Ecologist, The Water Institute of the Gulf, 1110 River Road South, Baton Rouge, LA, USA
70802, Phone: 22827-2721, Emailajerabek@thewaterinstitute.org
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IMPLEMENTING MAGBR PLAN MARSH CREANTPROJECTS

Russ J. JoffrigrP.E.
CPRA, Baton Rouge,, LfSA

The panel session is discussanly and will provide dialogue pertaining to the challenges and expertise gained
from the inhouse design and constructiori imarsh creation projects, the experience gained from the
partnerships with construction contractors, and the research collaboration with local universities, to aid in the
development of efficient design and construction methodologies for the implememtationaster plan marsh
creation projects.

List of Panelists:
1 Rudy Simoneaux, P.E.: CPRA Engineer Manager
9 Jas Singh, P.E.: CPRA Engineer Supervisor
1 Chuck Broussard: Vice President, Weeks Marine, Inc. Dredging Division
9 Dr. Navid H. Jafari, P.E., L.S.U. Dafp€ivil and Environmental Engineering Associate Professor

Session Organizer BRRuss J. Joffrion graduated from L.S.U. in 1993 with a B.S. in Civil Engineering. From 1993 through 2002, he worked for
the LADOTD and was responsible for the geotechaigiheering design and construction of major bridge and roadway projects

throughout the state. He moved to the LDNR in 2002 and is currently an Engineer Manager within the Engineering DhasitinRoAt He

has managed the design of barrier island restion, marsh creation, shoreline protection, diversion projects, and flood protection

projects, and is responsible for the technical merit of flood protection and restoration projects within the Louisiand Zoasta

Contact InformationRuss J. Joftm, P.E., CPRA, Baton RougePhane:225-342-6850,Email:Russ.Joffrion@la.gov
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FLOOD RISK AND DAMAGSSESSMENT FORLLOW ! b! Q{ HUMASTER h! { ¢!
PLAN

David R. Johnsdrfand Jordan R. Fischb&ch
1PurdueUniversity, West Lafayette, RUSA
2RAND Corporation, Pittsburgh, R/SA

[ 2 dzA a A | €dm@réhensive Master Plan for a Sustainable Gmasists of 124 projects intended to reduce

flood risk and restore ecosystems across the coastal zone over the next 50 years. The plan allocates approximately
$19 billion to structural flood protection projects and $6 billion to nonstructural measurdsasibome

elevations, floodproofing, and voluntary acquisitions.

A series of systems models was used to evaluate flood risk in terms of the expected annual damage (EAD) with
and without projects, under current conditions and in three future time peridds 25, and 50 years into the

future). Specifically, the Coastal Louisiana Risk Assessment model (CLARA) was used to estimate flood risk in a
future without action and risk reduction with proposed projects in place. Future time periods were evaluated in
multiple scenarios with varying assumptions about factors such as sea level rise, future storm characteristics,
population growth, and system fragility.

In this talk, we describe advancements in the flood risk modeling methodologies made between than@d012 a
HAaMT LI FYyyAy3d Oeodft Sad ¢KSasS AyOft dzZRSR OKIl yIBlévanti 2 GKS
spatial units, an improved treatment of parametric uncertainty and uncertainty propagation between model
components, the addition of a moduto consider critical infrastructure exposure, and a new population growth
model. We will also present overall results regarding future flood risk in coastal Louisiana and the risk reduction
benefits of the 2017 Master Plan.

PRESENTER BI®. Johnson ian assistant professor of industrial engineering and political science whose research focuses on
environmental decisiotY I { Ay 3 dzy RSNJ dzy OSNIiI Ayided IS gl a 62NJSR aAyOS wnndg | &
team and is the lead del@per of the Coastal Louisiana Risk Assessment model.

Contact InformationDavid R Johnson, Purdue University, 290 Grissom Hall, 315 N Grant St, West Lafayette, IN, USA 47907,
Phone: 765494-7122, Emaildavidjiohnson@ purdue.edu
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RESPONSES TO BEABNRJRISHMENT BY NBR&SISHOREBIRDS INAGOAL
LOUISIANA

Erik 1. Johnsoh Sarah Bolingé?, Samantha CollidsKacy Rdy

1Audubon Louisiana, National Audubon Society, Baton Rouge, LA, USA

2Department ofBiology, University of Louisiana, Lafayette, LA, USA

SRockefeller Wildlife Refuge, Department of Wildlife and Fisheries, Grand Chenier, LA, USA
4American Bird Conservancy, The Plains, VA, USA

Beachnesting birds in Louisiana and across the country aliedelarming population declines. As beaches are
developed, coastal habitat for birds is dwindling, increased human activity disrupts nesting and foraging, and
[2dZA &AL Yl Q4 aK2NBfAYS Aa &4dz03dARAY3I | YRYSNRREYVEERG Gf &
defense against storms surges, the Coastal Protection and Restoration Authority has invested heavily in beach
renourishment programs to elevate shorelines and barrier islands.

We evaluated the efficacy of three of beach renourishmewjgrts¢ Cameron Parish Shoreline Renourishment
(CS33), Caminada Headlands Increment I-@%4, and Caminada Headlands Increment IF{B3)¢ on reducing

storm- and predatorrelated risks to nests of the Least TeBtgrnula antillarumd | YR (0 KPRvet A f a2y Q4
(Charadrius wilsonjaWe compared raw nest success probabilities at these three restoration sites against six
control sites in 2016 and 2017.

2S F2tt26SR ypp [Strad ¢SNY YR mnm 2AfazyQaestst 23S NE&
were 1.4 and 3.4 times more likely to be washed out from storms on unrestored beaches, respectively. However,
ySad RSLINBRIGAZ2Y NIGS&a 2y NBYy2d2NAAaKSR 0SSl OKSa ¢SNB
Plovers, respectively. Overall,tbhing rates were 1.1 times higher for Least Terns and 1.6 times higher for
2AfazyQa tf20SNR 2y NBali2NBR 0SIFOKS&axX &adza3Saidiay3da (K
at higher elevations outweighed potential increased losses fromalaors. We hypothesize that increased nest
predation risk on renourished beaches may be a function of increased nesting bird density, increased habitat
suitability for predators such as coyotes, and/or reduced opportunities for hiding nests in relatvelgetated

habitats compared to unrestored sites. Interactions between extreme high tide events and depredation risk may

be complex, and not independent, such that understanding these interactions and how restoration affects these
risks is important for eveloping appropriate strategies for restoring and managing beaches and barrier islands.

PRESENTBR) Dr. Johnson is Director of Bird Conservation for Audubon Louisiana, a state office of the National Audubon Society. He has
17 years of experience in applied wildlife management, with a focus on birds and their habitats.

Contact InformationErik |. Johson, Audubon Louisiana/National Audubon Society, 5615 Corporate Blvd., suite 600B, Baton Rouge, LA,
USA 70808, Phone: 22580820, Emailejohnson@audubon.org
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SANCTUARY IN THE 3¥P&: SURVIVAL BYRATEGIMIGRATIONNATIVE
AMERICAN COMMUNITIBESSOUTHERN LOUIISAA

Laura D. Kelley
Tulane University, New Orleans, LA, USA
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Lafourche and Terrebonrgarishes, there exist an interrelated network of small, still Fresypdaking Native

American Tribes. How and why did these Tribes ended up in these remote bayous and what will happen to these
communities in this era of climate change, coastal erosion et sea levels are all questions that different
members of this panel seek to address. My paper will seek to answer the first two questions and, in the process,
re-evaluate the narrative of Native American presence and interaction in colonial Louisiana

By the late 18th and early 19th century, the Native American landscape of the Lower Mississippi River Valley had
altered considerably from the previous 100 years. For many Native Americans disruption of tribal communities
caused by the onslaught of dasse, abuse of alcohol, int¢ibal as well as general (European) warfare had

already occurred. The once numerous Petites Nations of the Lower Mississippi River Valley had been reduced in
numbers, absorbed by other tribes, migrated further West, or livedre fringes of urban settlements by the

time of the Louisiana Purchase.

However, some Native Americans chose a different path and with different outcomes.

The retreat to the bayous gave Native Americans freedom of movement as well as restrictiontheiVisef

imposed exile they had appropriated a space safe from white incursion, but at the cost of restricted trade as well
as limited exposure to the wider world. By choosing these remote bayous in which to settle, these Native
Americans escaped the trors of forced removal, and quietly, but steadily, worked on constructing new
communities. This sanctuary in the swamps provided a sense of place that continues to shape their collective
identity to this day. However, as examined by others on this pamete communities are now under direct

threat, as saltwater intrusion decimates the Louisiana coast at an alarmingly fast rate.

PRESENTER BlCaura D. Kelley is an immigrant and ethnic historian at Tylayie\ S NE A & YR GKS t9uBrEeNih ¥ 5 A NI
DublinProgram. Since 2005, she has collaborated with the P@iai€hien Indian Tribe on numerous research projects. She is the author

of The Irish in New Orleaasd is completing her second manuschiige the People: Native Americans, Europgganglo Americans, and

the Complex History of Southern Louisiana from Colonial Times to the Present.

Contact InformationLaura D. Kelley, 7420 Maple St., New Orleans, LA 70118; Phof886@d56; Emailkelleyld@tulane.edu
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PERFORMANGEASED OQOITRACTING FOR RESADEN: BENEFITS ANBSE STUDIES

George Kelly
RESChief Markets OfficeBaltimore, MD, USA

Creative water resource solutions are being enableddnyy restoration project delivery and performanbased
contracting. Through performandeased contracts, projects are now being eeBectively implemented and
public funding is being leverage8uch solutions and approaches provide a-win for municpalities, counties,
states, landowners and the local community.

Performancebased contracting is empowering successful delivery of both green infrastructure and natural
resourcerestoration solutions across the Miéitlantic States, specifically related TMDL and MS4 compliance

and the expenditure of public funds in the Chesapeake Bay. Creative delivery and contracting approaches are
being applied to address regulatory and fundafallenges arising from water management, flood control and
water qualityissues.

With significant flooding events and restoration initiatives occurring along the Gulf Coast;pakeys and
community leaders are in search of innovative ways to finance and implement storm water management
solutions. While Louisiana is inetiprocess of implementing performance based restoration and a pilot program
for nutrient trading, best practices from around the country can be applied to solve for regulatory and public
policy related challenges. This presentation will discuss the pediecabased contracting approadh the

Eastern Seaboard and consider application to the restoration initiatives in the Gulf Coast.

PRESENTER BMD. Kelly is a graduate of Tulane University and a cum laude JD and MSL graduate of the Vermont Laun8eli®8l7 S
he has been a leader in promoting new policies at the federal and state levels supporting4veskdtsolutions. He is a founding member
of the National Water Quality Trading Alliance.

Contact InformationGeorge Kelly, RES, 3000 Falls Roaitl 4U4, Baltimore, MD, USA 21211, Phone:-8668-2746, Emailgkelly@res.us
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INCREASING MUD CONYRICE TO THE MISE8BEDELTA

G. Paul Kemp JohnW. Ddy J. David Rogexd.iviu Giosahand Natalie Peyronnth
1L ousiana State University, Department of Oceanography and Coastal Science, Baton Rouge, LA, USA
2Missouri University of Science and Technology, Rolla, MO, USA
SWoods Hole Oceanographic Institution, Woods Hole, MA, USA
4Environmental Diense Fund, WashingtoBC, USA

The 2017 Comprehensive Coastal Master Plan presents a grim view of what can be done to restore the Mississippi
River Delta (MRD) using only the river sediment reaching Louisiana today. This realization has prompted a second
look at bypassing danm Lower Missouri River tributaries that could double mud supply to the Mississippi River
Delta within 2 decades. Given that this technology can also reduce costs to sustain reservoir storage and improve
riparian habitat for endangered species. Sand tpamsto the Mississippi River Delta (MRD) remains sufficient to

build wetlands in shallow, sheltered coastal bays fed by engineered diversions on the Mississippi River (MR) and
its Atchafalaya River (AR) distributary. But suspended mud (silt & clay) tle toast has dropped from a mean

of 390 Mt y* in the early 1950s, to 100 Mthysince 1970. This fingrained sediment travels deeper into receiving
estuarine basins and plays a critical role in sustaining existing marshes. Virtually all of they30ff Missing

mud once flowed from the Missouri River (MOR) Basin before nearly 100 dams were built as part of-8led?ick

water development project. About 100 Mtlys intercepted by maistem Upper MOR dams closed @6B. But

the remaining 200 Mt Yis trapped by impoundments built on tributaries to the Lower MOR, primarily the Platte

and Kansas Rivers, in the 1950s and 1960s. Tributary dam bypassing in the Lower MOR basin could increase mud
supply to the MRD by 100 to 200 Mt within 1 to 2 decdes. Such emergency measures to save the MRD are
compatible with objectives of the also urgent Missouri River Restoration and Platte River Recovery Programs to
restore MOR riparian habitat for endangered species, as well as to reduce costs to improustaidreservoir
operability for decades.

PRESENTBRO Dr. Kemp has studied and modeled marine and fluvial sediment transport, wetland restoration and habitat creation for
over 30 years. He continues to advocate for restoration of the MississippiBRteras an Adjunct Professor at LSU.

Contact InformationG. Paul Kemp, G. Paul Kemp & Associates, LLC, 633 Magnolia Wood Avenue, Baton Rouge, LA 70808.
Email:gpkemp@Isu.ed®Phone: 225772-1426
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ENVIRONMENTAIHANGE AND COASTASRQURCES: PERSPESIIRROM COLONIAL
NEW ORLEANS

J. Ryan Kennedynd D. Ryan Gray
1Tulane University, New Orleans, LA, USA
2University of New Orleans, New Orleans, LA, USA

In the years since Hurricane Katrina, the City of New Orlisagpically presented as being in environmental peril,
threatened by receding coastlines and sea level rise, the degradation of wetland buffers, and engineering miscues
GKFG KFE@S KFraldSySR SY@ANBYYSyYyllf RAagel thefePiodpsséssy A
often seen as related to issues of preservation: how does one preserve the coast, and thereby preserve the
irreplaceable cultural resources, whether archaeological sites, indigenous communities, or traditional practices,
that makesoutheastern Louisiana so distinct. In this paper, we suggest that historic archaeological sites in New
Orleans are not just endangered remains of a vanishing past, but that they may provide data that can be used to
understand human impacts on the coastalighout the period since European colonization.

In the Colonial era, New Orleans at times struggled with a tenuous connection to its food supply. French
OKNRBYAOt SNA 6SNB FTlFLraoOAyliSR 6AGK Yyl GADS MB2REQ OMzNE
Eventually, coastal resources would become a central part of New Orleans foodways, and to this day New Orleans
is synonymous to many with seafood. However, current seafood trends in the city diverge from historical

practices, and archaengjical analysis can reveal details of past fish consumption inaccessible via documentary
evidence or modern fisheries data alone.

The Historic New Orleans Fisheries Project is a collaboration between University of New Orleans archaeologists
andenvironmed  f aOASyGA&ada FAYSR G addzReAy3da OKFy3ISa Ay i
O2YoAySa I NOKI S2f 2 3é@méhangedhtough tinde wiih2he tich écSagial data pfaduced by
presentday marine biology research tcaitk changes in New Orleaasea fisheries driven by urban
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bones from three historic archaeological sites in the city to identify continuity aadgshover time by three

metrics: taxonomic representation, fish size estimation, and stable isotope analysis. Taken together, these three
measures allow us to determine the kinds of fish being eaten in historic New Orleans, changes in size of these fish
over time, and underlying dietary or environmental changes (whether hudraren or not) experienced by these

fish populations.

With modern projects like the Mississippi Rikeulf Outlet Canal driving change to local environments and fish
populations, itd | LILI NBy G OGKFG [2dzZAaAlylQa O2Fadlrf FTAAKSNARSA
Archaeological analysis provides the means to reconstruct the historic fisheries that supplied the city, and we

hope our data can be useful in fisheriemservation and rehabilitation efforts. Likewise, these data speak directly
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of the modern, largescale fishing operations of today.

PREENTER BIl®@r. Kennedy is a zooarchaeologist with more than 10 years of experience identifying animal remains from archaeological
sites throughout North America. His research draws on changes in archaeological animal bone assemblages through tinme fosskami
human impacts on and trade of wild animals, especially fish.

Contact InformationJ. Ryan Kennedy, Tulane University, 2306 Milan St., New Orleans, LA, USA, 70115, PRa5&482%4
Email:ryanzooarci@gmail.com
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a{¢) /Y . 9¢EDMDA SOFI BLAREETING USACE &Wk
REQUIREMENTS IN JHEREND POLDER, PLEMINES PARISH"

Melissa Kennedyand KatelyrCostanza
IHNTB Corporation, Baton Rouge, LA, USA
2CE Hydro, Inc., Mandeville, LA, USA

Jesuit Bend is just south of Belle Chasse on the west bank of the Mississippi River in Plaguemines Parish. It is the
most highly populated area outside of Belle Chasse within the parish. The area consists of a polder comprised of
the existing 8.1 milesf the New Orleans to Venice (NOV) Neederal hurricane (back) levee and 8 miles of the
Mississippi River Levee (MRL) on the west bank of the Mississippi River between Oakville and La Reussite, LA.
Currently, the system does not provide protection frorhwaricane event that would produce 1% (annual chance

of exceedance) surge and wave elevations. The back levee was recently raised to approximately thge2%) (50

level of protection according to USACE analysis. The current effective Flood Insurandapite Plaguemines

Parish, adopted on May 1, 1985, show homes and businesses outside of the designated Special Flood Hazard Arec
(SFHA). Through the LAMP Program, FEMA is currently evaluating and updating the Flood Insurance Rate Maps
(FIRMS) for the ption of Plaguemines Parish that does not provide the 1% level of protection. The LAMP study
results indicate that the Jesuit Bend polder will experience surge and wave overtopping during the 1% hurricane
event. Consequently, homes and businesses will bewncluded within the Special Flood Hazard Area (SFHA). As
such, Plaguemines Parish is concerned that insurance rates will drastically increase. The Jesuit Bend Polder also
protects critical transportation infrastructure providing the only corridor te@mmodate the transportation of

products at Port facilities at Venice to the south.

HNTB has been supporting Plaquemines Parish through review of the FEMA LAMP analysis as well as evaluating
cost effective options to increase the level of protection witthe polder. HNTB has been performing coastal
analysis for the levee and structure design elevations in conformity to current federal regulations specified by
FEMA. Methods and modeling utilized to calculate design elevations are sufficient to prbvitedne risk

reduction for the 1% hurricane event. Previous HSDRRS modeling efforts were used as a starting point to build
WHAFIS transects for wave modeling and RUNUP2.0 for runup and overtopping modeling. Due to the proposed
slope of the levee and foslore, RUNUP2.0 was sufficient to provide runup calculations. The Technical Advisory
Committee on Flood Defense of the Netherlands (TAW) method was also used as an additional check for
proposed design elevations. Lastly, FEMA freeboard requirements & tlasign, taken from Code of Federal
Regulations (CFR) Section 65.10(b)(1)(iii) and (iv), were satisfied for each reach. HNTB is also evaluating the
Mississippi River Levees ability to protect the polder from coastal flooding (adequate for 1% riveritiegiio

utilizing the LAMP analysis principals and procedures. This was a necessary step in determining potential
overtopping issues and the impact on the interior drainage for the area. This presentation will provide an
overview of the project, the LAMigview and the investigations, analysis and design performed to date to
increase the level of protection of the Jesuit Bend Polder.

PRESENTBRYa St Adaal YSyySRes t ®9d aaod YSyySRe Aa | aSyAFekpeliaNh®@a2SOG v
in Water Resources Engineering. She began her career with the USACE prior to switching to private industry after he yearbeéh

with HNTB for 9 years, with 4 in Baton Rouge.

Katelyn Costanza, P.E., CFM: BA&. Costanza, owner of Eidro, a small woman owned firm, began her career with the USACE

managing Civil Works projects. She also worked for the NOAA NWS providing nationally recognized expertise for impcal/lagdriti

time for the operation of the MR&T in the wake of thel20Flood.

Contact InformationMelissa Kennedy, HNTB Corporation, 10000 Perkins Rowe, Suite 640, Baton Rouge, LA 70810, RB6&R8425
Email:makennedy@hntb.com
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DOES MEASURING PREFBAY RELATIVE SEA/EL CHANGE IN LEG¥EVATION
COASTAL ZONES NEEDHRNKING?

Molly E. Keogland Torbjérn E. Térnqvist

Tulane University, Department of Earth and Environmental Sciences, New Orleans, LA, USA

Although tide gauges are the primary source of data used to eadcoiultirdecadal to centunscale relative sea

level change, here we question the reliability of tide gauge data irclewation coastal zones (LECZs). Tide

gauges measure relative séavel rise with respect to the base of associated benchmarks. IMisgissippi River

Delta, however, at least 60% of total subsidence occurs in the-prd of sediment. We find that benchmarks

in the Mississippi River Delta (n=35) are anchored an average of 21.5 m below the surface and thus do not capture
the majorityof subsidence occurring in the delta. This leads to a systematic underestimation of the rate of relative
sealevel rise. Tide gauges should be interpreted as recording only relatively deep subsidence, or the subsidence
that occurs below the benchmark fouations. To calculate total subsidence, an array of surface elevations tables
(SETs) should be used to measure the average rate of shallow subsidence across a wetland, and then shallow
subsidence can be added to deep subsidence and eustatiegelrise @ measured by a tide gauge. Ideally, SETs
would be constructed to have the same foundation depth as local benchmarks.

PRESENTERBIOa2f f & YS23IK A& I tK5 OFYyRARFGS Ay ¢dzZ yS ! yAOGSNEAGEQA
wetland hydrology, sedimentology, and restoration, focusing specifically on diversions in the Mississippi River Delta. Her saamfi re
investigates sediment accumulation and the resulting compaction of wetland soils.

Contact InformationMolly Keogh, Tulangniversity, Department of Earth and Environmental Sciences, 6823 St. Charles Ave., New
Orleans, LA 70118, USA. Phone:-868-5198. Emailmkeogh@tulane.edu
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SEDIMENT RETENTIQ@NDIVERSIGRED COARL WETLANDA:FIELEBASED
CONCEPTUAL MODEL

Molly E. Keogh Alexander S. KolKker Gregg A. Sneddéand Alisha A. Renfto
1Tulane University, Department of Earth and Environmental Sciences, New Orleans, LA, USA
2| ouisiana Universities Marine Consortium, ChauvinUIS®
3U.S. Geological Survey, Wetland and Aquatic Research Center, Baton Rouge, LA, USA
“National Wildlife Federation, Mississippi River Delta Campaign, New Orleans, LA, USA

The morphodynamics of rivefominated deltas are largely controlled by the supgiy retention of sediment

within deltaic wetlands and the rate of relative sksel rise. Yet, sediment budgets for deltas are often poorly
constrained. In the Mississippi River Delta, a system rapidly losing land to natural and anthropogenic causes,
redoration efforts seek to build new land through the use of river diversions. At Davis Pond Freshwater Diversion,
a new crevasse splay has emerged since construction was completed in 2002. Here, we use {efyiejm

activity in sediment cores and USGE&asurements of discharge and turbidity to calculate seasonal sediment

input, deposition, and retention within the Davis Pond receiving basin. In winter/spring 2015, Davis Pond received
106,800 metric tons of sediment, 44% of which was retained within #snb During this time, mean flow

velocity was 0.21 m/s and turbidity was 56 formazin nephelometric units (FNU). In summer/fall 2015, Davis Pond
received 35,900 metric tons of sediment, 81% of which was retained. Mean flow velocity in summer/fall was 0.10
m/s and turbidity was 55 FNU. The increase in sediment retention from winter/spring 2015 to summer/fall 2015
may be due in part to the corresponding drop in water flow velocity, which allowed more sediment to settle out

of suspension. Although high wateisdharge increases sediment input and deposition, increased turbulence
associated with higher current velocity may increase sediment throughput and decrease the percent of sediments
retained in the system. Sediment retention in Davis Pond is on the higjlofethe range seen in deltaic wetlands,
perhaps due to the enclosed geometry of the receiving basin. Future diversion design and operation should target
moderate water discharge and flow velocities in order to jointly maximize sediment deposition antioetand

provide optimal conditions for delta growth.

PRESENTERBIOa2f f & YS23IK A& I tK5 OFYyRARFGS Ay ¢dzZ yS ! yAOGSNEAGEQA
wetland hydrology, sedimentology, and restoration, focusing specificalldiversions in the Mississippi River Delta. Her current research
investigates sediment accumulation and the resulting compaction of wetland soils.

Contact InformationMolly Keogh, Tulane University, Department of Earth and Environmental Scienceé§t68harles Ave., New
Orleans, LA 70118, USA. Phone:-868-5198. Emailmkeogh@tulane.edu



mailto:mkeogh@tulane.edu

UPDATES ON THE DEMBUENT AND IMPLEMENTON TIMELINES ONAMP

Syed M. Khaliand Richard C. Raynie
Coastal Protection and Restoration Authority (CPRA) of Louisiana, Baton Rouge, LA USA

The Coastal Protection and Restoration Authority (CPRA) of Louisiana has developed tha/\8gist&issessment
and Monitoring Program (SWAMP) as an important strateggufgport project monitoring, Master Plan models,
and Adaptive Management. SWAMP has been developed as-telongnonitoring program to ensure that a
comprehensive network of coastal data collection activities is in place to support the planning, desetppm
implementation, and adaptive management of the protection and restoration programs and projects within
coastal Louisiana. SWAMP incorporates the Coastwide Reference Monitoring System (CRMS), the Barrier Island
Comprehensive Monitoring (BICM) prograangd fisheries data collected by the Louisiana Department of Wildlife
and Fisheries (LDWF) in addition to other aspects of system dynamics, including offshore and inladhddyater
boundary conditions, water quality, risk status, and protection performamaieh have historically not been the
subject of CPRéoordinated monitoring. This Program further facilitates the integration of pregpetcific data
needs into a larger, systefavel design framework. Monitoring and operation of restoration and protectio
projects will be nested within a larger baside and coastvide SWAMP framework and will allow informed
decisions to be made with an understanding of system conditions and dynamics at multiple scales.

This presentation will provide an update on tingplementation of various components of SWAMP in Barataria

Basin, which began as a pilot implementation program in 2015. Beginning in 2017, the second phase of SWAMP is
now being implemented in the areas east of the Mississippi River. Development of SVéaigi lths been

initiated for the remaining basins in coastal Louisiana west of Bayou Lafourche.

PRESENTER B8yed Khalil focuses on gsdientific issues and sediment management pertaining to Integrated Coastal Zone Management
and is responsible fahe design and implementation of the Louisiana Sediment Management Plan (LASMP) along with development of
Louisiana Sand Resources Database (LASARD). Heeador implementation of Adaptive Management and SWAMP.

Contact InformationSyed M. Khalil, Coastal Protection and Restoration Authority, 150 Terrace Avenue, Baton Rouge, LA 70802,
Phone: 2258342-1641, EmailSyed.Khalil@LA.gov
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REIMAGINING THE URBBRAINAGE CANACASE STUDIES FRONETSOUTH

John Kiefer
Amec Foster Wheeler, Inc., Lakeland, FL USA

Drainage canals enable substantial development in what were naturally and historically floodprone areas. These
standard trapezoidal canals can lower the water table and provide substflotdlprotection. They also often
destroyed extensive wetlands, greatly simplified the natural drainage network including its streams and

floodplains, and carry unabated pollutants to receiving rivers, bays and estuaries. Many of them require
expensive prennial maintenance activities and are actively eroding. In an increasing number of cases, since they
were designed formitn dpnn Qa Of AYI GS O2yRAGAZY &S (GKSe& y2 f2y3SN
protection. In some cases, canal tigti-ways may represent the single largest remaining publieadied land

outside of transportation alignments. These factors have led communities along the Gulf Coast and inland to re
imagine their urban canals.

This process characteristically invokessideration of the triple bottom line, requirinigfrastructure investment
decisions involving quantifiable social and environmental benefits. For example, Sarasota County FL stormwater
and natural resource managers envisioned a future where canalghvibeulargely selfnaintaining. Amec Foster
Wheeler scientists developed a @&sed capital investment approach for prioritizing canal projects to reduce
maintenance and increase canal functions. The resultant decision support tool enables commueity tead
understand and select from among competing alternatives that differ substantially in the levels of investment and
benefits provided, ranging from simply stabilizing banks in place to repatterning the conveyances to function
more like natural streancshannels and floodplains.

In some cases, social benefits drive how communities address failing flood conveyances at least as much as the
environmental reasons. For example, the City of Huntsville AL is creating a multimodal pedestrian corridor
connectinga socieeconomically disadvantaged community with downtown job centers. The corridor is centered

on an enlarged floodway through the middle of downtown which is designed to become a cultural centerpiece of
the city replete with trails, parks, water feats and a charismatic pedestrian bridge. These elements are woven
GAGK I NOKAGSOGdz2NI t (GKSYSa Ay @2 |-dlassFockets8ende ndustr@ dThed 2 dzii K
corridor will include a meandering leflow channel that conveys crystal atewater from springs in the City and

will allow pedestrians to observe nature in what amounts to an open air aquarium.

Many communities are finding their own ways to reimagine their dilapidating stormwater drains, justifying large
investments and captunig available cdunding that rewards planners for explicitly accommodating the triple
bottom line in their designs.

PRESENTER BI®. Kiefer is a water resource engineer with more than 25 years of experience planning, designing, and implementing
runningwaters restoration and improvement projects in substantially altered watersheds. His design team emphasizes harnessing natura
forces to develop mukfunctional projects requiring low maintenance with a high natural aesthetic.

Contact InformationJohn H. Kiefer, PhD, PE, PWS, Amec Foster Wheeler, Inc., 2000 E. Edgewood Drive, Ste 215, Lakeland, FL 33803,
Phone: 863%667-2345 x2930, Emaibhn.kiefer@woodplc.com
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GEOMORPHIC EVALUAVIOF BARRIER.LFSND SEDIMENT RESADIRNS

Brittany Kimé, loannis Georgiou?, and Michael Miner3
lUniversity of New Orleans, New Orleans, LA, USA
2University of New Orleans/ Pontchartrain Institute, New Orleans, LA, USA
3Bureau of Ocean and Energy Management New OrléahsJSA

Barrier islands are one of the first lines of defense against storm surge and hurricane damage for the southern
Louisianan coastline. The degradation of the barriers due to increasing rates of subsidence, shoreline erosion, sea
level rise, andrequent storm events, have created a sediment deficit to the barrier system, which hinders natural
barrier migration, sediment deposition, and continuous composition. Our research and experiments used the
numerical modeling program, Delft3D, and includdmiulating barrier island system environments and the

various environmental factors barriers are subjected to, with several experiments includintpanished

sediment deposition upon a main barrier. Additionally, for the simulated restoration, a quaalitparison of

nearshore sediments and outer continental shelf sediments was conducted to determine an adequate
representation of the best restoration practice to increase the barrier longevity and lessen degradation from

storm impact.

Nearshore sedimentare typically smaller grained with less sand content, which comes from within the

immediate barrier island system. This creates the sediment deficit to the overall system. The smaller grains are
also less likely to withstand tidal, wind, and storm suege] are more likely to be subjected to displacement, and
sediment transport throughout the system. Outer continental shelf sediments used for restoration purposes have
a larger grain size, and are primarily composed of sand. These sediments when ustatratioa are more likely

to help the barrier withstand wind, wave, tidal, and storm surge, maintain their deposition on the barrier, and are
brought in from outside of the overall system, which lessons the strain for adequate sediments content
throughoutthe system.

The Deltf3d computer modeling program emulates barrier island systems and the numerous parameters and
fluctuating factors induced (wind, waves, tides, sediment deposition, etc.). In the experiments with sediment
deposition as a restorationhe factors considered include: type of sediment used for replacement (nearshore
versus offshore), withisystem sediment replacement or outside system sediment replacement, and sediment
transportation to determine if the barriers longevity is increasedhiodered.

Using Delft3d, the models indicate that using Outer Continental Shelf Sediments for barrier island restoration are
more likely to increase the barriers longevity through the current transgressive phase against sea level rise, and
dampen the impat of storm surge and hurricane damage than Nearshore sediment replacement which extracts
in-system sediments, with grains less adequately suited for the environmental stressors.

PRESENTER BButtany graduated from Indiana University with her BactelarGeology and entered Graduate School at the University
of New Orleans for a Masters in Coastal Science focusing on Coastal Geomorphology.

Contact InformationBrittany Kime, 4312 Loire Dr. Kenner, LA 7086Bne: (260) 499554, Emailblkimel@uno.edu
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SUSCEPTIBILITY OBRAU CANPKHRAGMITES AUSTRARISD SELECT
AGRONOMICALLY ANDMRONMENTALLY SIGRKNT POTENTIAL HOST

lan A. Knight Blake E. Wilson, Madeline Gill, Leslie Aviles, James T. Cronify, Nghman, Rodrigo Diaz
Louisiana State University, Baton Rouge, LA USA

Following an investigation into the dimck of roseau can®fragmites australis Ay (G KS . ANRQ& C2:
subsequent discovery of the invasive scale insdBpponaclerda biwakoesisin the fall of 2016 surveys were

coordinated to assess the extent of the scale infestation in the marsh. Information on the host range of the scale
and its impact orPhragmitess very limited, and it is unknown the extent of the role the scale irdiedacks or

its risk to other marsh or crop species. Initial observations indicated there may be differences in susceptibility to

the scale and dibback among different genetic lineages of roseau cane.

Two studies were undertaken to investigate differeadn susceptibility to the scale between the two varieties of
Phragmitesf 2 dzy R Ay (GKS . ANRQa C220 5SSt il o L yaldutrfeQMRSTE (I =
gSNB aiGlyRa 2F (KS R2YAYlIyd a5S8f (L éwadidcenwdoliniclosel Yy R (G KS
proximity. Beginning in July 2016, these sites were sampled every three months to measure the extent of
infestation by the scald?hragmitesheights and density, and ground cover. These two varieties and an additional

G Ddzf F ¢, witich N@o®mah throughout coastal Louisiana, were also propagated in a greenhouse and
subjected to infestation by the scale to measure susceptibility and the effect of the scale on plant growth under
controlled conditions. Lastly, other species of can¢céncludingZea maysOryza sativaSaccharum officinarum

Spartina alternifloraandSchoenoplectus californicugre assessed for their susceptibility to the scale.

Results from the paired plots indicate that while scale infestations were lower iBuhgpean variety patches

early in the season samples, scale counts generally the same between varieties at each site. Because the Europeal
variety generally had higher stem densities than the Delta variety, end of season samples actually had higher scale
counts per unit area. Despite this, the European variety still does not appear to succumb to the symptoms of the
die-back syndrome suggesting that either the scale may play less of a role, higher infestation earlier in the season
is result for observed diérences in plant health, or the European variety exhibits some tolerance to the scale not
found in the Delta variety. Despite the apparent success of the scale in colonizing coastal Louisiana, artificial
inoculation of propagated plants proved challengifgtablishment of scale populations was only observed in
Phragmitesand the other potential host species appear to be unsuitable hosts to the scale under greenhouse
conditions.

PRESENTER BI®D. Knight is a postdoctoral research associate who joineiaoa State University in August 2017 to investigate the
invasive scale insebtipponaclerda biwakoens#nd its impact olPhragmitesn coastal Louisiana. He comes to LSU from the University of
Georgia where he studied the management of kudzu bugsyibesmn.

Contact Informationlan Knight, Louisiana State University, 402 Biological Science Bldg., Baton Rouge, LA USA 70803 ,-86®868%03
Email:iknight@agcenter.lsu.edu
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ARE WE ALL ON THEMBAEAM? ANALYSISORLUO{ L! b! Q{ BTERPLAN][ a
AND LOCAL GOVERNMENANS

Claire Connolly Kng»Ph.D.
University of Central Florida, Orlando, FL, USA

With a football field amount of wetlands lost every 45 minutes, coastal Louisiana is experiendmghtbst rate
wetland loss in the nation. The primary causes of wetland loss are subsidence of the land and sea level rise; both
contribute to saltwater intrusion that deteriorates freshwater vegetation. In the past 12 years, this coast has been
challengedenvironmentally, economically, and socially with multiple hurricanes (Katrina, Rita, Gustav, Isaac, and
Harvey) and the Deepwater Horizon Oil Spill. These disasters totaled more than $125 billion in damages and
resulted in nearly 2,000 deaths. Harnessing policy window opportunity, along with increased amounts of

private and federal funding, Louisiana officials integrated coastal restoration planning with hazard mitigon

first largescale restoration plan to incorporate hazard mitigation in th& While research indicates a state
mandate for local government hazard plans results in a higher quality plan (i.e., Berke, 1996), there are no
mandates to align state or federal largeale restoration projects or plans to local land use plans in margss
including Louisiana. Researchers have acknowledged the importance of loeaktaddcisions and plans in
implementing ecosystem management principles (Brody, 2003; Noss & Scott, 1997; McGinnis et al, 1999).

Building upon the planning quality aedaluation literature, this study analyzes comprehensive land use plans in
[2dZA &AL Yl Qa O2lraidlt T2yS (2 a@adSYlFGAOf tmandatéddd Sa a
$50 billion largescale state restoration plan. Specifically, ttase study asks do the coastal parishes have the
capacity to implement the nomandated state restoration plan. This capacity is analyzed using-phased,

coding methodology to systematically assess and test the quality of the 20 coastal zone papsbhamsive

land-use plans. Sixtgine coding indicators are organized into five categories (i.e., Factual Basis; Goals and
Objectives; Intelorganizational Coordination and Capabilities; Policies, Tools, and Strategies; and
Implementation) and analyzed folepth and breadth (Brody 2003; Tang, et al, 2008). Results indicate a great
disparity between the plans with a majority of the local governments lacking the capacity to implement to the
Y2y aidNHdzOGdzNF £ LINBINI YYIF GAO St 6 s preséntatiFwillicéhQudéwith ai S Q &
discussion and recommendations for practice and future research.

PRESENTERBIOS N Yy 2E Aa +Fy | 4420A1 08 tNRFSaaz2NI Ay !/ CcQa {OKz2gf 27
andplanning, coastal hazards, and disaster response. She is an expert on analyzing policies and plans in coastal zcaesftas well
disasters to identify gaps and recommend changes.

Contact InformationClaire Connolly Knox, Ph.D., Associate ProfeBsmergency Management & Homeland Security Program Director,
School of Public Administration, University of Central Florida; Phone8288153; EmailClaire.Knox@ucf.edu
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AN ANALYSIS OF SUBSNICE RATES AND PAHS WITHIN THE BARRIA AND
TERREBONNE BASINENGSSEAMLESS LIDARSEYS
Celeste WoocékAlexander S. Kolkeér*, Mark A. Kulp, and Syed Khafl

1University of New Orleans, Department of Earth and Environmental S¢idaeeOrleans, LAJSA
2| ouisiana Universities Marine Consortium, ChauvinlJS%

SLouisiana Coastal Protection and Restoration Authority, Baton RouggSAA

4Department of Earth and Environmental Sciences, Tulane University, New OrigadSA-

In recent decadesubsidence of coastal Louisiana has become a topic of substantial and growing concern to the
scientific community, the local residents, and all those invested in the region's economy. This subsidence is the
combined result of regional tectonics/faultinfiylid withdrawal, sediment compaction and pegliacial forebulge
collapse. Many studies have undertaken the task of accurately quantifying subsidence rates throughout the
region. As of yet, there is still a need for a comprehensive analysis of the,redjich observes and delineates

precise results on the dynamics of subsidence in southeastern Louisiana. This talk will compare the various
contributors to both shallow and deep subsidence in regions within the Barataria and Terrebonne Basins.
Comparind-IDAR datasets with approximately a tweyxgar difference will highlight the local and regional

changes in elevation precisely. Likewise, contrasting these data with a HolBtEistocene boundary raster will

be used to depict regions impacted more stghnby shallow or deep subsidence processes. Finally, creating an
instantaneous slope map of the most recent LIDAR dataset will narrow the spatial and temporal spans of each
factor contributing to subsidence. These data were acquired from a multitudeuo€eas including, but not

limited to: the Coastwide Reference Monitoring System (CRMS via CPRA), the Coastal Information Management
System (CIMS via CPRA), United States Army Corps of Engineers (USACE), and the LSU Center for Geoinformatic
Shortterm factors which contribute over tens of meters will be contrasted with those that cause kiloraetde

surface changes over millennia in order to gain a more comprehensive understanding of these dynamic processes
and how their interplay may affect the geomdmogy of the region. In this way, planning for the future of the
Louisiana working coast can become a more manageable task through better understanding of the processes
involved.

Presenter BioAlexander S. Kolker is an Associate Professor at thedraiidniversities Marine Consortium and teaches in the Department
of Earth and Environmental Science at Tulane University. His research examines the physical, climatic, geological aygkaitthrop
processes that govern coastal systems.

Contact Informatio: Alexander S. Kolker, Ph.D, Louisiana Universities Marine Consortium, 8124 Highway 56, Chauvin, LA 70344.
Phone: (504) 572427; Emailakolker@lumcon.edu
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A QUINTUPLING IN THREVELANCE OF C@AFHALOODIBI THE SOUTHERN
TERREBONNE BASINMATE CHANGE, SUBEBNTE OR COASTAL CKBNECTION?

Alexander S. Kolker
Louisiana Universities Marine Consortium and Department of Earth and Environmental Science, Tulane Ubigérsity

The return period for nuisanelevel coastal flooding in southern Terrebonne Bay has shifted from less than 10
times per year in the early 2000s to approximately7sltimes per year in 2016 and 2017. Such flooding, which
often occurs in days without precipitation, is now effectively alg/fortnightly event. However, there is a
seasonal cycle to these floods, with the greatest flooding occuring during spring and summer/early autumn.
Spring flooding is generally associated with the approaching phase of a cold front that forces wateepnsh
whereas summer/early autumn flooding, while less frequent, is often associated with tropical cyclones. The
potential causes of this decrease in the return period of floods include an acceleration in rates of gldbaékea
rise, continued subsidengehanges in regional wind forcings, and the construction of the Morgemttee-Gulf
(MTG) levee system.

This talk will quantitatively examine the relative contributions of climatic, meteorological, geological, and
infrastructuredriven drivers and theiimpact on flood return periods by examining data from ~ 50 long running
water level gauges in the Terrebonne Basin and the Barataria Basin. Additional data will come from
meteorological records, records of global degel change, and subsidence benchksaiThis dataich and

comparative approach helps tease out the impacts of the MTG system on flood return period, as it was
constructed in Terrebonne during this time period and no major comparable system was constructed in Barataria
during this time perid. This work has potential implications coastwide, as global sea level rise is a pressing
concern, and the impacts of accelerating of global sea level rise are only beginning to be fully understood.
Furthermore, levee systems play an important role in &ouil yF Q& / 2Fadlf al @aGSNJI t 1 yT
reducing flood risks inside the poldered region has received considerable attention, their impacts on flood risks
and ecosystem impacts outside levee walls are less well understood.

Presenter BioAlexander S. Kolker is an Associate Professor at the Louisiana Universities Marine Consortium and teaches in the Department
of Earth and Environmental Science at Tulane University. His research examines the physical, climatic, geological aygkaithrop
processes that govern coastal systems.

Contact InformationAlexander S. Kolker, Ph.D, Louisiana Universities Marine Consortium, 8124 Highway 56, Chauvin, LA 70344.
Phone: (504) 572427; Emailakolker@lumcon.edu
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EVALUATING FUTURESESS OF A FRESHWARIFER RETRODUGDN TO THE
FLOODPLAIN FORESFMAUREPAS SWAMP UWSIANA

Ken W. Krauss Richard F. KefinGary P. ShaffgrJim L. Chambeg3William B. Woot) Honora Buras Brad

Miller®, and CaroParsons Richaréls
1U.S. Geological Survey, Wetland and Aquatic Research Center, Lafaydf8ALA
2| ouisiana State University, School of Renewable Natural Resources, Baton Rou§# LA
3Southeastern Louisiana University, Department of Biological SeieHeenmond, LAJSA
4State of Louisiana, Coastal Protection and Restoration Authority, Lafayettd SIZA
5State of Louisiana, Coastal Protection and Restoration Authority, Baton RougkSA A

Many hectares of swamp forest already have been lost witRimltA a A I Yy Qa O2l adGlt 1T 2yS 2¢
numerous efforts have been launched to determine the causes of swamp forest loss with an eye toward
amelioration of stressors and future sustainability of remaining habitat. Despite the need, few retteinilit

projects of any kind targeting this ecosystem have been implemented. Howeveatroductions of fresh water

from the Mississippi River are an important coastwide strategy outlindd BydzA a A I yI Qa / 2 YLINBK Sy
Plan for a Sustainable Coaatd may be rather useful as a rehabilitation strategy for those coastal swamp forests
that have not yet undergone massive conversion to marshes or open water. Therefore, the State of Louisiana
Coastal Protection and Restoration Authority (CPRA) has mageidtrity to establish a river rntroduction

project into Maurepas Swamp, a deteriorating swamp forest in Southeast Louisiana. This is a small river re
introduction project with flow rates through the diversion structure in Garyville, Louisiana, ofé/§72000

ft3s); however, its operation will target swamp forest and transitional marsh area of approximately £6GHen
Mississippi River rmtroduction project and outflow management features are expected to facilitate connectivity

of water betweenthe river and this entire project area at least seasonally, and begin a detadgprocess to
rehabilitate that ecosystem. To determine the effectiveness of the rivéntreduction project, we established

five a priori performance measures based upam scientific understanding of how healthy coastal swamp forests
function and what may be needed in the Maurepas Swamp to remain persistent through greater resiliency to
stressors into the future. The performance measures quantify (1) a hydrologic regimistent with swamp

forest sustainability, (2) decrease in salinity intrusion, (3) acceptable rates of surface elevation gain, (4) increased
forest structural integrity, and (5) facilitated nutrient uptake and retention throughout the Maurepas Swamp.
Evaliating the results of operating this river-netroduction project will provide information about the feasibility

of, and reasonable expectations for, future riverinéroduction projects targeting other coastal swamp forests in
Louisiana, and potentialijhroughout the southeastern United States.

PRESENTER BiKen Krauss is a Research Ecologist with the U.S. Geological Survey in Louisiana. He conducts research on scaling eco
physiological and eehydrological processes in coastal forested wetlandgstigates rates and controls over wetland greenhouse gas
emissions, and studies and measures-ka@| rise vulnerability of coastal wetlands around the world.

Contact InformationKen W. Krauss, U.S. Geological Survey, Wetland and Aquatic Research7O@r@ajundome Blvd., Lafayette,
Louisiana, 70506, USAnkil, kraussk@usgs.gpPhone, 337266-8882.
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OLD DATA USED IN NBYXYS: INDUSTHBASPD SEISMIC DATA USEDEVALUATE
THE EFFECT OF CENOEAULTS GHOLOCENE STRATA AFHS BORGNE AND
PONTCHARTRAIN, LOBWMNA

Mark A. Kulp and Joseph Frank

Department of Earth and Environmental Sciences and Pontchartrain Institute for Environmental Sciences, University ofaNsw Orle
New Orleans, LA, USA

Regionallyextensive faults that cut across Cenozage strata comprise a major Cenozoic structural fabric of the
north-central Gulf of Mexico and have been extensively mapped in the hydrocarbon industry using deep seismic
imaging and borehole data. Despite the ftwat the location and history of motion along these copatallel

faults is well known among members of the hydrocarbon industry, the exact location of these faults and whether
they have affected Holocene strata of the Mississippi River delta plaireh@sed uncertain to the public

because of the proprietary nature of the seismic data. Recently, hydrocarniolustry seismic data donations

have allowed Louisiana universities to perform more detailed mapping of-deafed (>1 km depth), long lived

(>1 My), fault trends across portions of the delta plain than has been previously possible by academia. These data
provide an invaluable opportunity to examine whether Holocene stratigraphic relationships and modern
morphological changes of the delta plain ar@roduct of subsidence generated by slip along these faults, a
significant question in the midst of major plans to locally restore degraded marsh and renourish barrier shorelines
of the Mississippi River delta plain. In 2016 the oil industry provided3t®seismic surveys covering 860%ah

Lake Borgne and a2 seismic survey covering all of Lake Pontchartrain to the University of New Orleans. These
data sets are located along an eastern portion of the Baton Rouge Fault systemkaavell active systm of en
echelon, dowro-the-south normal faults that frame the northern periphery of the Mississippi River delta plain.
Several major faults (> 6 klang fault trace) are imaged within the seismic surveys and extend from Lake Borgne
across the New Orlearland bridge and into Lake Pontchartrain. Unfortunately, these seismic data were not
originally processed for reliable imaging of strata or structures at depths less than approximately 500 m below the
surface. To bridge the gap between the shallow sulasgrfand uppermost reliable limit of the industry seismic

data, a shallow highesolution seismic dataset was acquired in areas where faults at depth have been projected
upward to intercept the modern delta plain surface and lake bottoms. Integration bfreigplution, shallow

seismic data with the loweresolution, deeper industry seismic data is fundamental to evaluating whether these
faults are recently active (Holocene) and if they are strike aligned to nearby, linear wetland loss patterns evident
within the marsh of the New Orleans land bridge.

PRESENTER BMark A. Kulp is interested in the stratigraphy, structure, and geomorphology of the northern Gulf of Mexico. His primary
focus has been the sedimentary framework of the Louisiana coastal zorteaeéfects of sediment supply, relative skwel rise, and
storms on the coastal stratigraphy and geomorphology.

Contact InformationMark A. Kulp, University of New Orleans, Earth and Environmental Sciences, 2000 Lakeshore Dr., New Orleans, LA,
USA 0148, Phone: 50452-5270, Emailmkulp@uno.edu
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VEGETATIVE PROPAG@GATISRNASE SEQUENG] AND MORPHOLOGIA2AROFILING
OFLYCIUM CAROLINIANB®PULATIONS IN COAS LOUISIANA

Kellyn LaCouConantand Allyse Ferrara
Nicholls State University, Thibodaux, LA, USA

The flowering shruliycium carolinianugor creeping wolfberry, has the widest geographical distribution of any
species in the genusycium Lyciumis one of the largest genera in the important fanslglanaceaeFrom the

Yucatan Peninsula to the Atlantic Coast of Florida, wilthrolinianunpopulations provide essential food and

habitat for local and migratory wildlife, including the endangered whooping crane,d&rascana As a native,
fruit-bearng shrub that is saltdrought and floodtolerant, L carolinianums suitable for inclusion in wetland bird
management, coastal restoration plantings, landscape design, and more. For example, investigations on Asian
Lyciumspecies have indicated thayéum berries possess high antioxidant and polysaccharide concentrations,
which has encouraged further agricultural and medicinal research. Despite its diverse potential, limited research
has been conducted adn. carolinianumwith no documented investigatis to date into methods for establishing
nursery stock. To address this, our research compares vegetative propagation methods and fruit and seed
morphology ofL. carolinianunplant material from six locations in coastal Louisiana (two sites in Cocodee, on

site in Dulac, two sites in Port Fourchon, and one site on Queen Bess Island). Additionally, we are isolating stylar
mMRNA from individual plants at each sampling location, genotyping-RideSe locus to assess self

incompatibility (SI), and comparing@bfiles of Louisian&. carolinianunpopulations to coastal populations from
Texas and Florida. Preliminary results of greenhouse propagation trials indicate that Queend2esknianum
produced more growth, measured as number of leaves per indiidompared to other sites (p = 0.0008);
hardwood cuttings produced more new growth than softwood cuttings (p = 0.0001), corroborating established
fall/winter vegetative propagation methods for other shrub species; and the use of Hormodin 2 (IBA 00.3%, OHP
Inc., Bluffton, SC) did not affelct carolinianunplant growth (p = 0.5947). This research can advance the inclusion
of L. carolinianunin Louisiana wildlife management, horticulture, and food science by documenting mating types,
propagation methods, athseed and berry characteristics.

PRESENTER Biellyn LaCot€onant is a Masters student in Marine and Environmental Biology at Nicholls State University. She received
ol OKSt 2NNa RSAINBSa Ay . Az2f23& | yR wdeaidhas warke@with dowerirBeNtil dnd ko t £ S S5
profit agencies for several years advancing ecological restoration. She is from Houston, TX.

Contact InformationKellyn LaCot€onant, Nicholls State University, P.O. Box 2021, Thibodaux, LA, USA, 703107 Phda&.3012,
Email:klacourconant@its.nicholls.edu
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COMPARING PROTOCBOR SPATICEMPORACHARACTERIZATIONVBIGETATION
USING UNMANNED AERIBYSTEMS ON THMWISLAND, LA

Gary LaFleur, J; Frank Yrl& Brennon Darddr Daniel Drennaiand Balaji Ramachandran
1Dept of Biological Sciences, Nicholls State University, Thibodaux, LA, USA
2Geomatics Program, Nicholls State University, Thibodaux, LA, USA

One of the primary elements of natural coastal protection are our Louisiana barrier islands, yet we are losing
substantial components of these geologic features at an alarming rate. For example in 2017, large sections of
West Raccoon Island, and the westespit of Trinity Island both became subtidal. This project concentrated on
RSOSt2LIAY3a ySg YSIiK2Ra (2 Y2yAG2NI GKS NBaAG2NI GA2Yy >
by using small unmanned aerial systems (SUAS) to collect imagettae we report our results from using a
lightweight fixedwing rover in 30 minute flights that allowed us to obtain over 2,000 high resolution images in
true color and near infrared frequencies of a section of Trinity Island in Fall 2015, Winter 881%pr@ng 2017.

The imagery was stitched together to create an orthomosaic of the study area with uniform scale and a Digital
Surface Models (DSM) depicting island elevations. These preliminary products were used to further classify target
vegetation speies based on pixels as well as groups of similar pixels (objects). We also compared images
collected from satellite and sUAS for their ability to provide resolution of vegetative species. Image classification
was then performed utilizing three differenéthniques to examine their merits in extracting cover classes from

the sUAS imagery. Unsupervised classification was quick and efficient at extractinggsdation classes from

the environment. With only vegetation classes remaining, maximum likelihodabjectbased techniques were

used to classify vegetation including Black mangrwvieennia germinansSmooth cordgrasSpartina alterniflora,
andMarshhay cordgrasS. patensWe found thatA. germinansvas the dominant vegetation class, accounting for
27.09% of the study area at 11.47 hectares (ha). The next most abundant vegetation cl&salteasifloraat

16.60% of the study area at 7.03 ha. Both species were primarily located at the back barrier marsh landscape. The
third most abundant speciesasS. patenswith a coverage of 7.98% at 3.38 ha, occurring primarily at the

southern dune swale portion of the study are@bjectbased classification resulted in the highest overall
classification accuracy for the Winter (75.68%, Kappa 0.70) andySiatiasets (69.35%, Kappa 0.63), while
maximum likelihood resulted in the highest overall classification accuracy for the Fall dataset (74.32%, Kappa
0.68).

Since traditional sources of remotely sensed imagery like satellites typically have a reeisif fi;vdays, these
methods may be inadequate to assess the damage done to a barrier island immediately following an event such
as a hurricane or oil spill. We propose that small unmanned aerial systems will continue to increase in their
effectiveness asredemand, smadkcale, high resolution monitoring tools for coastal studies. Based on our

results, smaller, less apparent vegetation species are difficult to extract from small unmanned aerial system
imagery, but major vegetation types such as Black marmgemd Smooth cordgrass can be extracted at a high
resolution and an acceptable degree of accuracy.

PRESTENTER :Bl&Fleur has conducted biological research along Atlantic coasts ranging from Veracruz, Mexico to Cape Ann, MA. Since
1998 he has been badeat Nicholls State University, where he serves as the executive director of the Center for Bayou Studies, with work
that concentrates on processes within the BarataéFerrebonne Estuary System.

Contact InformationGary LaFleur, Jr. Center for Bayoulf&s, Nicholls State University, PO Box 2021, Thibodaux, LA 70310,
Phone 985 414 0535, Emajhry.lafleur@nicholls.edu
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CONNECTING THE YOUOHCOASTAL RESTARAT

Duyen Lam
Volunteer LSU, Louisiaate University, Baton Rouge, LA USA
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importantly, how do we get the youth to be engaged beyond rehabilitation volunteering services?

Through loig term reflection of myself as a college student and interactions with other students throughout my
time with Coalition to Restore Coastal Louisiana (CRCL) and Volunteer LSU (VLSU), the answer became clear. We
must build a stronger connection with studerésd current members of CRCL.

| believe the low youth retention to be because of the lack of knowledge on the seriousness of coastal land loss.
For the youth to be invested long term, it must be made clear to them how the changes that are currently
happering will affect them in their daily life and what our future goals for the fight are. How do we get students

to listen? As a student, | find that it is crucial to expand our networks to find opportunities that will help us grow
in our career path. If thedastal Warrior community creates more environments for students to come and

connect with current members about their work in coastal restoration, it will provide opportunities for the

student to not only be educated on coastal issues, but also to expaidrttworks. In addition, the community
should find it important to demonstrate in their work and livelihood that coastal restoration is a cause that they
value. The combination of an increase in day to day activism from current members as well asmippsifior

students to connect would provide a solid platform for youth involvement. The relationship between students and
current members will grow with their growth in passion for coastal land loss efforts. This shared bond, as well as a
broader understading of coastal issues will in result increase youth involvement and retention beyond service
projects.

PRESENTER BDmDiyen Lam is a senior at Louisiana State University majoring in Environmental Engineering. She has three years of
experience in plannig and managing volunteering services for students in the surrounding communities. She has also been working with
CRCL for two years in advocating for youth involvement in coastal restoration efforts.

Contact InformationDuyen Lam, Volunteer LSU, Lansi State University, Phone: 98%4-3286, EmailDlam4@Isu.edu
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USING METANALYSISO UNDERSTAND RECRYWPBF VEGETATION AAMLS IN
RESTORED WETLANDBHE NORTHERN GUIERMEXICO

Allison Ebbets Diana Lané, Philip DixoA Terill Hollwey Mary Husiengh and Jessica Gurevifch
1Abt Associates, Boulder, CO, USA
2lowa State University, Ames, IA, USA
SIndependent Scientist, Boulder, CO, USA
4Stony Brook University, Stony Brook NY, USA

The extent to which ecolgical structure and function of restored coastal wetlands in the northern Gulf of Mexico
recover to conditions in reference (i.e., natural) wetlands has not been synthesized across the literature, but such
a characterization would inform future restoratiaesign and monitoring. We conducted a systematic literature
review and meteaanalysis to evaluate whether vegetation and soil parameters at restored sites recover to levels
found at paired reference sites. We then used this information to estimate a regtinee for restored wetlands.

We identified 631 candidate publications; of these, 25 studies at restored coastal wetland sites in the Gulf of
Mexicog including 18 studies from Louisianaere suitable for quantitative metanalysis of vegetation and $oi
recovery, using paired comparisons of reference and restored sites. The studies included in tzaahetes

focused on fresh, brackish, and saline coastal wetlands that were restored through techniques of either marsh
creation using dredged material &rK S | RRAGAZ2Y 2F | aSRAYSyd tF@SNJI G2 S
Restored sites ranged from < 1 to 30+ years old.

Belowground parameters (root biomass and soil organic matter) recovered more slowly than aboveground
parameters (percent vedation cover, aboveground biomass) and we observed a high degree of variability in the
data. Mean recovery trajectories for belowground biomass and productivity, vegetation cover, and soil
parameters indicated that mean values for restored sites reachfteace site conditions within 30 years

following restoration. On average, belowground parameters were 44% to 92% lower at restored sites < 15 years
old compared to reference sites. Percent vegetation cover was 50% lower at restored sites compareatweefer
sites over the first five years of restoration; in contrast, aboveground biomass was 25% higher at restored sites
compared to reference sites. We also evaluated recovery using the 20th percentile of site data, which we suggest
is a more protective chioe from a public policy perspective. This percentile analysis suggests slower and less
complete recovery than the recovery curve based on mean values. Evaluation of the rate of recovery following
restoration depended on which response group was measuteciding which response group(s) to monitor will
have a strong influence on the evaluation of project success.

PRESENTER BI®. Lane is a restoration ecologist with over 17 years of experience planning, monitoring, and evaluating ecological
restorationprojects. She has worked extensively for government clients on restoration planning in the Gulf of Mexico associated with the
Deepwater Horizonil spill.

Contact InformationDiana Lane, Abt Associates, 1881 Ninth St, Suite 201, Boulder, CO, USA 80302, PB3®h8CRIB
Email:diana_lane@abtassoc.com
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