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Principal Investigator: 
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Co-Principal Investigator Institution:  

Co-Principal Investigator:  
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A. Technical Activities
1) Deliverables on proposed goals and objectives.

# Proposed goal / objective / activity Target output / 
deliverable 

Completed (Y/N) 

Comments 
(If No, please describe 

incomplete 
deliverable(s) or 

reason why actual 
output / deliverable 
deviated from the 

proposed) 

Topical area (s) and 
research need(s) 

addressed (as 
described in the 

proposal) 

1 

2 

3 

4 
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# Proposed goal / objective / activity Target output / 
deliverable 

Completed (Y/N) 

Comments 
(If No, please describe 

incomplete 
deliverable(s) or 

reason why actual 
output / deliverable 
deviated from the 

proposed) 

Topical area (s) and 
research need(s) 

addressed (as 
described in the 

proposal) 

5 

6 

7 

8 

9 

10 
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2) Summary of research project. Similar to an abstract; include sentences that

describe the introduction, research questions/hypotheses, methods, results, discussion,
and conclusion. 400 words max.

3) Results and scientific/technical highlights. In 5-10 bullets: list and describe key
outcomes and findings; new methods, technology, and/or advanced tools developed
(e.g., models, biomarkers).
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4) Application of research results to the implementation of the Louisiana Coastal Master Plan by Coastal Protection and Restoration
Authority. Please add each targeted output/deliverable under each relevant column. Refer to section 1) Deliverables on proposed goals and
objectives on page 2 to obtain your output/deliverables and to your notes/comments from the All Hands Meeting where this was discussed
in the break out groups.

COASTAL PROTECTION AND RESTORATION AUTHORITY PROGRAM AND PROJECT IMPLEMENTATION 

Planning Feasibility Engineering and 
Design 

Operations, 
Maintenance, 

and Monitoring 
Knowledge Base Stakeholder 

Engagement Communications 
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COASTAL PROTECTION AND RESTORATION AUTHORITY PROGRAM AND PROJECT IMPLEMENTATION 

Planning Feasibility Engineering and 
Design 

Operations, 
Maintenance, 

and Monitoring 
Knowledge Base Stakeholder 

Engagement Communications 
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5) Peer-reviewed publications. Please provide pdf copies.

Authors 
List author names 

of graduate 
students/ Postdocs 

Title Journal DOI (or other 
identifier) 

Published; 
submitted; in prep; 

planned? 
Date 
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Authors 
List author names 

of graduate 
students/ Postdocs 

Title Journal DOI (or other 
identifier) 

Published; 
submitted; in prep; 

planned? 
Date 
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6) Oral presentations and posters. Please provide pdf copies.

Presenter’s 
Name 

Co-
author’s 

Name 

List author 
names of 
graduate 
students/ 
Postdocs 

Title 
Oral 

or 
poster? 

Conference 
or meeting 

name 

Location 
& date 

Completed; 
submitted; 
planned? 

Proceedings 
published 

(Y/N) 
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Presenter’s 
Name 

Co-
author’s 

Name 

List author 
names of 
graduate 
students/ 
Postdocs 

Title 
Oral 

or 
poster? 

Conference 
or meeting 

name 

Location 
& date 

Completed; 
submitted; 
planned? 

Proceedings 
published 

(Y/N) 
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7) List other products or deliverables. These can include white papers, patent applications, workshops,
outreach activities/products. Describe and provide pdf copies, as applicable.

8) Data. Making data publicly assessible in a timely manner is a key goal of the data management
policy of RESTORE Act Center of Excellence. All projects must ensure that data and ISO
metadata are collected, archived, digitized, and made available using methods that allow current
and future investigators to address new questions as they arise. Per the U.S. Department of the
Treasury’s Office of Gulf Coast Restoration Data Accessibility and Management Best Practices1

“Data are generally expected to be made publicly available at the time of publication of a peer-
reviewed article relying on the data or two years after the data are collected.” All information
products resulting from funded projects must be associated with detailed, machine-readable
metadata (ISO format) and shared in a regional or national digital repository or data center (e.g.,
National Centers for Environmental Information, Gulf of Mexico Research Initiative Information
& Data Cooperative, Inter-university Consortium for Political and Social Research, DataOne
Dash) for discovery and long-term preservation. Metadata, a brief description of the data, and
location of the data (e.g., repository, DOI) must be provided to the LA-COE to enable tracking of
all data and information products.

1 https://www.fio.usf.edu/documents/flracep/program-
documents/Treasury%20RESTORE%20COE%20data%20management%20best%20practices%20Jan%202018.pdf  

https://www.fio.usf.edu/documents/flracep/program-documents/Treasury%20RESTORE%20COE%20data%20management%20best%20practices%20Jan%202018.pdf
https://www.fio.usf.edu/documents/flracep/program-documents/Treasury%20RESTORE%20COE%20data%20management%20best%20practices%20Jan%202018.pdf
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# Description of data Repository or data center 
Date by when data will be made 

available (2 years after final report) 
DOI (or similar) if data 
are already uploaded 

1 

2 

3 

4 

5 

6 

7 

8 
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B. PARTICIPANTS AND COLLABORATORS
1) Project participants and collaborators. Please list researchers who are not post-doctoral researchers or students but have participated

and/or collaborated in this research. This can be both unfunded and funded participants and collaborators on the research project.

First name Last name Institution Project role 
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2) Mentoring and Training.  Please list post-doctoral and graduate and undergraduate student participants (provide pdf copies of thesis/dissertation).

First Name Last Name 
Postdoc/ 

PhD/ 
MS/ BS 

# Years 
involved Institution 

Thesis/Dissertation 
title/ research topic

or tasks 

Did the student 
graduate? 

Y/N 

If they graduated, 
what is their current 

position? 
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C. CONTINUING RESEARCH
Please describe the next steps for this work, if applicable (5 bullet points max).

D. CERTIFICATION
Please submit report no later than 30 days following the close of the award to: 
Danielle Johnson 
Grants and Contracts Manager 
AP@thewaterinstitute.org  

Certification: I certify to the best of my knowledge and belief that this report is correct and complete 
for performance of activities for the purposes set forth in the award documents.  
Principal Investigator:  
Signature: 
Name: 
Date Signed: 

Approval: I have evaluated the final report and associated invoice and confirm that the project is 
finished.   
LA-COE Technical Point of Contact: 
Signature: 
Name: 
Date Signed: 

Approval: I have reviewed the final report and approve for payment. 
LA-COE Director: 
Signature: 
Name:   
Date Signed: 

mailto:AP@thewaterinstitute.org
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	A. Technical Activities


	Principal Investigator: Robert Twilley
	Principal Investigator Institution: Louisiana State University
	CoPrincipal Investigator: Alexandra Christensen (graduate student)
	CoPrincipal Investigator Institution: Louisiana State University
	CoPrincipal Investigator_2: 
	CoPrincipal Investigator Institution_2: 
	CoPrincipal Investigator_3: 
	CoPrincipal Investigator Institution_3: 
	CoPrincipal Investigator_4: 
	CoPrincipal Investigator Institution_4: 
	CoPrincipal Investigator_5: 
	CoPrincipal Investigator Institution_5: 
	CoPrincipal Investigator_6: 
	CoPrincipal Investigator Institution_6: 
	CoPrincipal Investigator_7: 
	CoPrincipal Investigator Institution_7: 
	goal/objective/activity01: 
	0: Improve a previously developed hydrodynamic model by converting to a flexible mesh and incorporating vegetation parameters to better account for stem density and diameter
	1: Field experiments at Wax Lake Delta to incorporate in-situ conditions (vegetation, soil, water column) in determining nitrate uptake rates
	2: 
	0: 
Water quality model coupled to Delft3D hydrodynamic model (previously developed)
	1: Short and long-term pathways of nitrate transformation within wetlands of Wax Lake Delta

	4: 
	0: 
	1: 
	2: 
	3: 
	4: 
	5: 


	output01: 
	0: Hydrodynamic model with flexible mesh and parameters for stem density and diameter
	1: Nitrate uptake and denitrification rates
	2: 
	0: Nitrate uptake rates, denitrification rates
	1: Assimilation of nitrogen in plants and sediment, as compared to loss through denitrification

	4: 
	0: 
	1: 
	2: 
	3: 
	4: 
	5: 


	Goals comments01: 
	0: We kept our structured grid with simplified vegetation parameters for logistical reasons related to effort and time restraint
	1: 
	2: 
	0: 
	1: We have only limited data from plants and sediment before Hurricane Barry hit and killed the plants at our field sites

	4: 
	0: 
	1: 
	2: 
	3: 
	4: 
	5: 


	Research Needs01: 
	0: Topic 5 Riverine Hydrology and Hydrodynamics: Investigate surface flow
	1: Topic 2 Coastal and Estuarine Ecology:
Nutrient-vegetation; plant dynamics; nutrient budget
	2: 
	0: Topic 2 Coastal and Estuarine Ecology:
Nutrient-vegetation; plant dynamics; nutrient budget
	1: Topic 2 Coastal and Estuarine Ecology:
Nutrient-vegetation; plant dynamics; nutrient budget

	4: 
	0: 
	1: 
	2: 
	3: 
	4: 
	5: 


	Completed01: 
	0: [No]
	1: [Yes]
	2: 
	0: [Yes]
	1: [No]

	4: 
	0: [No]
	1: [No]
	2: [No]
	3: [No]
	4: [No]
	5: [No]


	Summary of Research Project: Coastal deltaic floodplains provide important ecosystem services of land building and water quality improvement. Wetland plants, soils, and microbes within these floodplains functionally remove nitrate through uptake, burial, and denitrification, thereby reducing algal blooms and hypoxia in the Gulf of Mexico (GOM). This study was part of larger effort to understand nitrate removal capacity by measuring factors that control denitrification rates and other nitrogen pathways in a developing delta. Our study area, Wax Lake Delta (WLD), is a young (<40 years) and actively prograding delta located within the Atchafalaya Bay, in southeastern Louisiana. The objective of this project was to quantify transformation of nitrate by wetland plants, soil, and microbes of deltaic floodplains of WLD. To determine nitrate uptake rates across WLD, we conducted several field incubation tracer experiments using 15NO3.  These experiments measured nitrate uptake, denitrification, dissimilatory nitrate reduction to ammonium, and estimated assimilation of nitrate by plants and microbial communities in surface sediments. Total nitrate uptake rates, as well as denitrification rates, increased with soil organic matter content. Plant and soil assimilation of nitrogen was limited due to disturbance caused by Hurricane Barry, which killed vegetation and reworked surface sediments across the delta. Total nitrate uptake rates were incorporated into a Delft-3D Water Quality model. 
 
	Results and Scientific/Technical Highlights: 1) We tested the application of stable isotope (15NO3) to surface water for tracking the transformation of nitrate in the water column and in the wetland sediment and vegetation. While a limited amount diffuses to the sediment for the long-term sampling, this method better represents delivery of nitrate in a natural system (as compared with injecting tracer directly into the sediment).
 
2) We found nitrate uptake increased with sediment organic matter content with a significant contribution from denitrification, but very low rates of dissimilatory nitrate reduction to ammonium.
 
3) Hurricane Barry destroyed aboveground vegetation at all of our sites, and most of our 15N signal was lost. We expect that some of this material was exported, but also that some was accumulated into the sediment organic pool.
 
4) We developed a water quality model using nitrate uptake rates and found that only 3-4% of nitrate load from Wax Lake Outlet is removed by Wax Lake Delta. But rates are used to extrapolate to larger wetland landscape of the Atchafalaya Bay that remove nearly 50% of the nitrate prior to export to Louisiana Bight. 
 
5) Our model highlights the need for greater spatial and temporal understanding of biogeochemical processes and the potential for extrapolating rates from field experiments to system level analysis. 
	Planning1: 
	0: Nutrient reduction strategy
	1: 
	2: 
	0: 
	1: 
	2: 


	Feasibility1: 
	0: Design of marsh creation
	1: Incorporate ecological science and engineering
	2: 
	0: 
	1: 
	2: 


	E&D1: 
	0: Hydrodynamic model with flexible mesh and parameters for stem density and diameter
	1: 
	3: 
	0: 
	1: 
	2: 


	OMM1: 
	0: 
	1: 
	4: 
	0: 
	1: 
	2: 


	Knowledge Base1: 
	0: Nitrate uptake and denitrification rates for different hydrogeomorphic zones
	1: Assimilation of nitrogen in plants and sediment, as compared to loss through denitrification
	5: 
	0: 
	1: 
	2: 


	Stakeholder Enagement 1: 
	0: Engagement and capacity building through Sea Grant and Marine Extension Program (MEP)
	1: 
	5: 
	0: 
	1: 
	2: 


	Communications1: 
	0: 
	1: 
	5: 
	0: 
	1: 
	2: 


	Authors01: 
	0: Twilley, R.R., Day, J.W., Bevington, A.E., Castañeda-Moya, E., Christensen, A., Holm, G., Heffner, L.R., Lane, R., McCall, A., Aarons, A. and Li, S
	1: 
	2: 
	0: 
	1: 
	2: 


	ListNames01: 
	0: Alexandra Christensen
	1: 
	2: 
	0: 
	1: 
	2: 


	Journal01: 
	0: Estuarine, Coastal and Shelf Science
	1: 
	2: 
	0: 
	1: 
	2: 


	DOI01: 
	0: https://doi.org/10.1016/j.ecss.2019.106341
	1: 
	2: 
	0: 
	1: 
	2: 


	PubStatus01: 
	0: Published
	1: 
	2: 
	0: 
	1: 
	2: 


	Date01: 
	0: Oct, 2019
	1: 
	2: 
	0: 
	1: 
	2: 


	Title01: 
	0: Ecogeomorphology of coastal deltaic floodplains and estuaries in an active delta: Insights from the Atchafalaya Coastal Basin
	1: 
	2: 
	0: 
	1: 
	2: 


	Products and deliverables: 
	Description of data1: Field data (water temperature, nitrate uptake, denitrification, dissimilatory nitrate reduction to ammonium, and soil organic matter)
	Repository or data center1: Figshare
	Date by when data will be made available 2 years after final report1: February 2022
	DOI or similar if data are already uploaded1: 
	Description of data2: Delft3D Water Quality model output (water temperature, depth and age, nitrate concentrations)
	Repository or data center2: Figshare
	Date by when data will be made available 2 years after final report2: February 2022
	DOI or similar if data are already uploaded2: 
	Description of data3: 
	Repository or data center3: 
	Date by when data will be made available 2 years after final report3: 
	DOI or similar if data are already uploaded3: 
	Description of data4: 
	Repository or data center4: 
	Date by when data will be made available 2 years after final report4: 
	DOI or similar if data are already uploaded4: 
	Description of data5: 
	Repository or data center5: 
	Date by when data will be made available 2 years after final report5: 
	DOI or similar if data are already uploaded5: 
	Description of data6: 
	Repository or data center6: 
	Date by when data will be made available 2 years after final report6: 
	DOI or similar if data are already uploaded6: 
	Description of data7: 
	Repository or data center7: 
	Date by when data will be made available 2 years after final report7: 
	DOI or similar if data are already uploaded7: 
	Description of data8: 
	Repository or data center8: 
	Date by when data will be made available 2 years after final report8: 
	DOI or similar if data are already uploaded8: 
	First nameRow1: Clinton
	Last nameRow1: Willson
	InstitutionRow1: Louisiana State University, Department of Civil and Environmental Engineering
	Project roleRow1: Graduate student committee member, assistance with modeling efforts
	First nameRow2: Laurel
	Last nameRow2: Larsen
	InstitutionRow2: Univ California Berkeley, Geography and Civil Engineering
	Project roleRow2: Assisted graduate student in initial field wor
	First nameRow3: 
	Last nameRow3: 
	InstitutionRow3: 
	Project roleRow3: 
	First nameRow4: 
	Last nameRow4: 
	InstitutionRow4: 
	Project roleRow4: 
	First nameRow5: 
	Last nameRow5: 
	InstitutionRow5: 
	Project roleRow5: 
	First nameRow6: 
	Last nameRow6: 
	InstitutionRow6: 
	Project roleRow6: 
	First nameRow7: 
	Last nameRow7: 
	InstitutionRow7: 
	Project roleRow7: 
	First nameRow8: 
	Last nameRow8: 
	InstitutionRow8: 
	Project roleRow8: 
	First nameRow9: 
	Last nameRow9: 
	InstitutionRow9: 
	Project roleRow9: 
	First nameRow10: 
	Last nameRow10: 
	InstitutionRow10: 
	Project roleRow10: 
	First nameRow11: 
	Last nameRow11: 
	InstitutionRow11: 
	Project roleRow11: 
	First NameRow1: Alexandra
	Last NameRow1: Christensen
	Postdoc PhD MS BSRow1: PhD
	 Years involvedRow1: 2
	InstitutionRow1_2: LSU
	ThesisDissertation title or research topicRow1: Fate of Nitrate in Coastal Deltaic Floodplains
	Did the student graduate YNRow1: N, expected in May 2020
	If they graduated what is their current positionRow1: 
	First NameRow2: 
	Last NameRow2: 
	Postdoc PhD MS BSRow2: 
	 Years involvedRow2: 
	InstitutionRow2_2: 
	ThesisDissertation title or research topicRow2: 
	Did the student graduate YNRow2: 
	If they graduated what is their current positionRow2: 
	First NameRow3: 
	Last NameRow3: 
	Postdoc PhD MS BSRow3: 
	 Years involvedRow3: 
	InstitutionRow3_2: 
	ThesisDissertation title or research topicRow3: 
	Did the student graduate YNRow3: 
	If they graduated what is their current positionRow3: 
	First NameRow4: 
	Last NameRow4: 
	Postdoc PhD MS BSRow4: 
	 Years involvedRow4: 
	InstitutionRow4_2: 
	ThesisDissertation title or research topicRow4: 
	Did the student graduate YNRow4: 
	If they graduated what is their current positionRow4: 
	First NameRow5: 
	Last NameRow5: 
	Postdoc PhD MS BSRow5: 
	 Years involvedRow5: 
	InstitutionRow5_2: 
	ThesisDissertation title or research topicRow5: 
	Did the student graduate YNRow5: 
	If they graduated what is their current positionRow5: 
	First NameRow6: 
	Last NameRow6: 
	Postdoc PhD MS BSRow6: 
	 Years involvedRow6: 
	InstitutionRow6_2: 
	ThesisDissertation title or research topicRow6: 
	Did the student graduate YNRow6: 
	If they graduated what is their current positionRow6: 
	First NameRow7: 
	Last NameRow7: 
	Postdoc PhD MS BSRow7: 
	 Years involvedRow7: 
	InstitutionRow7_2: 
	ThesisDissertation title or research topicRow7: 
	Did the student graduate YNRow7: 
	If they graduated what is their current positionRow7: 
	First NameRow8: 
	Last NameRow8: 
	Postdoc PhD MS BSRow8: 
	 Years involvedRow8: 
	InstitutionRow8_2: 
	ThesisDissertation title or research topicRow8: 
	Did the student graduate YNRow8: 
	If they graduated what is their current positionRow8: 
	First NameRow9: 
	Last NameRow9: 
	Postdoc PhD MS BSRow9: 
	 Years involvedRow9: 
	InstitutionRow9_2: 
	ThesisDissertation title or research topicRow9: 
	Did the student graduate YNRow9: 
	If they graduated what is their current positionRow9: 
	First NameRow10: 
	Last NameRow10: 
	Postdoc PhD MS BSRow10: 
	 Years involvedRow10: 
	InstitutionRow10_2: 
	ThesisDissertation title or research topicRow10: 
	Did the student graduate YNRow10: 
	If they graduated what is their current positionRow10: 
	First NameRow11: 
	Last NameRow11: 
	Postdoc PhD MS BSRow11: 
	 Years involvedRow11: 
	InstitutionRow11_2: 
	ThesisDissertation title or research topicRow11: 
	Did the student graduate YNRow11: 
	If they graduated what is their current positionRow11: 
	First NameRow12: 
	Last NameRow12: 
	Postdoc PhD MS BSRow12: 
	 Years involvedRow12: 
	InstitutionRow12: 
	ThesisDissertation title or research topicRow12: 
	Did the student graduate YNRow12: 
	If they graduated what is their current positionRow12: 
	Group1: Choice3
	Date2_af_date: 2/24/20
		2020-03-29T22:13:21-0500
	Melissa M. Baustian


	Text4: 
		2020-03-29T22:12:16-0500
	Melissa M. Baustian


		2020-02-24T17:22:57-0600
	member: 9D723156-5CEE-40AD-9996-C2F37E6C3FFD 230BFD5E-448D-4CAB-AC83-6266A31C6E05


	Continuing Research: 
	Presenters NameRow1: 
	1: Alexandra Christensen
	2: Alexandra Christensen
	0: Alexandra Christensen

	Coauthors NameRow1: 
	1: Robert Twilley
Clinton Willson
	2: Robert Twilley
Edward Castaneda-Moya
	0: Robert Twilley

	List author names of graduate students PostdocsRow1_3: 
	0: Alexandra Christensen

	1: Alexandra Christensen
	2: Alexandra Christensen

	TitleRow1_3: 
	0: Environmental Factors Controlling Nitrate Removal Potential in Deltaic Floodplain Wetlands
	1: Effects of connectivity and residence time on the fate of nitrate in a coastal deltaic floodplain 
	2: Seasonal Changes in Connectivity and Nitrate Processing in Deltaic Floodplains

	Oral or posterRow1: 
	0: Oral
	1: Oral
	2: Oral

	Conference or meeting nameRow1: 
	0: Coastal and Estuarine Research Federation
	1: American Geophysical Union Fall Meeting
	2: American Geophysical Union Fall Meeting

	Location1: 
	0: Mobile, AL
November 3-7 2019
	1: Washington DC
December 10-15, 2018
	2: New Orleans, LA
December 11-15, 2017

	Proceedings published YNRow1: 
	0: N
	1: N
	2: N

	Status01: 
	0: [Completed]
	1: [Completed]
	2: [Completed]

	Presenters NameRow2: 
	0: 
	0: 
	1: 
	2: 
	3: 


	Coauthors NameRow2: 
	0: 
	0: 
	1: 
	2: 
	3: 


	List author names of graduate students PostdocsRow2: 
	0: 
	0: 
	1: 
	2: 
	3: 


	TitleRow2: 
	0: 
	0: 
	1: 
	2: 
	3: 


	Oral or posterRow2: 
	0: 
	0: 
	1: 
	2: 
	3: 


	Conference or meeting nameRow2: 
	0: 
	0: 
	1: 
	2: 
	3: 


	Location2: 
	0: 
	0: 
	1: 
	2: 
	3: 


	Proceedings published YNRow2: 
	0: 
	0: 
	1: 
	2: 
	3: 


	Status2: 
	0: 
	0: [Planned]
	1: [Planned]
	2: [Planned]
	3: [Planned]
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