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Co-Principal Investigator Institution:  



2 

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).

Reviewer
Typewritten Text

Reviewer
Typewritten Text
The Mississippi River Delta (MRD) is socioeconomically important to the state of Louisiana and the United States. Various types of land-water system data have been collected in the MRD. However, very few efforts have been made to utilize these datasets in modeling regional stratigraphy and groundwater dynamics in the MRD, especially for the upper 50 m of the depth. In this interval of depth, the Mississippi River and surrounding interdistributary bays intensively interact with the groundwater system. The lack of knowledge in regional stratigraphy and groundwater dynamics hinder an understanding of how hydrogeological setting affects processes such as surface-groundwater interaction, subsidence, and sediment erosion. In this study, topobathymetric, geological/geotechnical, and hydrological data were used to construct multiple 3-D stratigraphy models and a groundwater flow model in the MRD. Ordinary kriging, compositional kriging, and multiple indicator methods were found to be efficient in regionalizing different types of geological/geotechnical data. The stratigraphy models and groundwater model reveal a complex hydrogeologic setting in the MRD. Mississippi River channel cut through clayey delta plain deposits into buried sands between -10 m and -35 m. Sands deposited at depth and near the surface provide pathways for groundwater to interact with surface waters. Groundwater flow rate is 3-4 orders of magnitude smaller than the river discharge rate. The groundwater system actively interacts with surface water system in the Mississippi River and in the surrounding bays, especially during flood, storm, and hurricane events. Dramatic increase in pore water pressure and sharp groundwater recharge-to-discharge reversion are estimated to occur during hurricane and right after hurricanes respectively. High pore water pressure during and after hurricanes may destabilize sediments and compromise safety of coastal infrastructures such as the ring levees. Groundwater activities may contribute to vertical movement in the delta. 
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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
Reviewer
Typewritten Text
Frank Tsai

Reviewer
Typewritten Text
January 28, 2020
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	A. Technical Activities


	Principal Investigator: Frank Tsai
	Principal Investigator Institution: Louisiana State University
	CoPrincipal Investigator: 
	CoPrincipal Investigator Institution: 
	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: Goal: To investigate coastal land building and compactional subsidence through soil stratigraphy modeling and subsidence modeling for the MRDP.
	1: Objective 1: To apply geostatistical methods on soil composition data and soil classification data to generate three-dimensional soil stratigraphy models.
	2: 
	0: Objective 2: To analyze the spatial patterns of the constructed soil stratigraphy to improve understanding of the natural land building processes in coastal wetland environment.
	1: Objective 3: To perform groundwater-related subsidence modeling, more specifically, to simulate compactional subsidence caused by the compaction of unconsolidated sediments.

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


	output01: 
	0: Papers and oral presentations; a stratigraphy model; a groundwater model
	1: Stratigraphy models/ a manuscript/ conference presentations

	2: 
	0: Stratigraphy models/ a manuscript/ conference presentations
	1: A groundwater model/ a manuscript/ conference presentations

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


	Goals comments01: 
	0: 
	1: 
	2: 
	0: 
	1: 

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


	Research Needs01: 
	0: Topic 4: Delta Geology, Delta Building and Subsidence
	1: Compare model predictions of deltaic development
	2: 
	0: Compare model predictions of deltaic development
	1: Evaluate subsidence, geological stability and natural and human induced compaction

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


	Completed01: 
	0: [Yes]
	1: [Yes]
	2: 
	0: [Yes]
	1: [Yes]

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


	Summary of Research Project: 
	Results and Scientific/Technical Highlights: • A stratigraphy model is built for the upper 50 m of the Mississippi River Delta (MRD).
• Geotechnical borings provide vital data to characterize sediment distribution in the MRD.  
• The multiple indicator interpolation method is robust for sediment type regionalization.
• Sands are found to be abundant between -10 m and -35 m and are thinning downstream. 
• Exposed sands to the river and bays imply extensive surface-groundwater interaction.
• Complex hydrogeological setting in the Mississippi River Delta is revealed.
• Groundwater flow rate is 3 to 4 orders smaller than Mississippi River discharge rate.
• Groundwater and surface water interacts actively during severe hydrologic events.
• Sharp groundwater recharge-to-discharge reversion occurs right after hurricanes pass.
• High pore water pressure during and after hurricanes may destabilize surficial sediments.

	Planning1: 
	0: • 3-D soil stratigraphy model for the Mississippi River Delta (MRD)
(#2,3)
• 3-D groundwater flow model for the MRD (#4)
	1: 
	2: 
	0: 
	1: 
	2: 


	Feasibility1: 
	0: • Characterize sediment distribution for the upper 50 m of the MRD (#2,3)
• Identify potential seepage pathways to Mississippi River and interdistributary bays (#2,3)
	1: • Understand groundwater flow dynamics in response to floods, storms, and hurricanes. (#4)
• Identify areas and levees with low factor of safety (FS) due to high pore water pressure. (#4)
	2: 
	0: 
	1: 
	2: 


	E&D1: 
	0: • Provide useful information on sand and sediment resources (#1)
• Provide useful information prior to drilling new boreholes (#1)

	1: • Prevent projects (dredging, freshwater diversion, etc.) from exposing buried shallow or deep sands to the Mississippi River or surrounding bays. (#1)
	3: 
	0: • Identify areas that may be prone to hydro-geohazards, sediment instability, ground heave, and land subsidence. (#1)
• Guide relief well designs to safeguard levees and hydraulic structures (#1)
	1: • Guide installation of piezometers to areas with low factor of safety (#1)
	2: 


	OMM1: 
	0: • Minimize negative impacts on Mississippi River dredging. (#1)
• Minimize negative impacts on scouring caused by freshwater diversion projects. (#1)
	1: 
	4: 
	0: 
	1: 
	2: 


	Knowledge Base1: 
	0: • Increase understanding of delta building processes and wetland development (#1)

	1: • Advance understanding of the groundwater system responses to severe hydrologic events and the consequences on sediment stability, ground heave and land subsidence. (#1)
	5: 
	0: 
	1: 
	2: 


	Stakeholder Enagement 1: 
	0: • Encourage landowners, industries, and government agencies to self-monitor groundwater level and report piezometric data to the CPRA. (#1)
	1: 
	5: 
	0: 
	1: 
	2: 


	Communications1: 
	0: • Raise awareness of potential hydro-geohazards in the MRD. (#1)
	1: 
	5: 
	0: 
	1: 
	2: 


	Authors01: 
	0: An Li
Frank T.-C. Tsai
	1: An Li
Frank T.-C. Tsai
Brendan T. Yuill
Chenliang Wu
	2: 
	0: An Li
Frank T.-C. Tsai
Kehui Xu
Jiaze Wang
Crawford M. White
Samuel J. Bentley
Qin J. Chen
	1: 
	2: 


	ListNames01: 
	0: An Li
	1: An Li
	2: 
	0: An Li
	1: 
	2: 


	Journal01: 
	0: Journal of Hydrology
	1: Hydrogeology Journal
	2: 
	0: Geo-Marine Letters
	1: 
	2: 


	DOI01: 
	0: https://doi.org/10.1016/j.jhydrol.2020.124616
	1: 
	2: 
	0: https://doi.org/10.1007/s00367-019-00566-2
	1: 
	2: 


	PubStatus01: 
	0: published
	1: submitted
	2: 
	0: published
	1: 
	2: 


	Date01: 
	0: January 24, 2020
	1: January 1, 2020
	2: 
	0: April 25, 2019
	1: 
	2: 


	Title01: 
	0: Understanding dynamics of groundwater flows in the Mississippi River Delta
	1: Understanding stratigraphy of Mississippi River Delta
	2: 
	0: Modeling sediment texture of river-deltaic wetlands in the Lower Barataria Bay and Lower Breton Sound, Louisiana, USA
	1: 
	2: 


	Products and deliverables: None.


	Description of data1: Mississippi River Delta Boring Data
	Repository or data center1: HydroShare
	Date by when data will be made available 2 years after final report1: January 28, 2020
	DOI or similar if data are already uploaded1: 10.4211/hs.55222b131564471cb0337dcc0b8196e0
	Description of data2: Mississippi River Delta Boring Data
	Repository or data center2: HydroShare
	Date by when data will be made available 2 years after final report2: January 28, 2020
	DOI or similar if data are already uploaded2: http://www.hydroshare.org/resource/55222b131564471cb0337dcc0b8196e0
	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: Kehui
	Last nameRow1: Xu
	InstitutionRow1: Louisiana State University
	Project roleRow1: Provided boring data
	First nameRow2: Samuel
	Last nameRow2: Bentley
	InstitutionRow2: Louisiana State University
	Project roleRow2: Provided boring data
	First nameRow3: Qin
	Last nameRow3: Chen
	InstitutionRow3: Northeastern University
	Project roleRow3: Provided boring data
	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: An
	Last NameRow1: Li
	Postdoc PhD MS BSRow1: PhD
	 Years involvedRow1: 2
	InstitutionRow1_2: LSU
	ThesisDissertation title or research topicRow1: See attachment for the dissertation
	Did the student graduate YNRow1: Y
	If they graduated what is their current positionRow1: Postdoc at UT Arlington
	First NameRow2: Shuo
	Last NameRow2: Yang
	Postdoc PhD MS BSRow2: MS
	 Years involvedRow2: 1
	InstitutionRow2_2: LSU
	ThesisDissertation title or research topicRow2: Compiled soil data
	Did the student graduate YNRow2: N
	If they graduated what is their current positionRow2: 
	First NameRow3: Jack
	Last NameRow3: Cardigan
	Postdoc PhD MS BSRow3: MS
	 Years involvedRow3: 1
	InstitutionRow3_2: LSU
	ThesisDissertation title or research topicRow3: Complied soil data
	Did the student graduate YNRow3: N
	If they graduated what is their current positionRow3: Continue as a Ph.D. student at LSU
	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: 
		2020-02-02T21:12:07-0600
	Melissa M. Baustian


	Text4: 
		2020-01-30T17:09:29-0600
	Brendan Yuill


		2020-01-28T14:21:48-0600
	Frank Tsai


	Continuing Research: • Extend the data-model approach from the Mississippi River Delta (MRD) study area to Mississippi River Delta Plain (MRDP).
• Include a solute transport model to account for salinity in subsurfaces. 
• Couple the groundwater model with a storm surge model. 

	Presenters NameRow1: 
	1: An Li
	2: An Li
	0: Frank Tsai

	Coauthors NameRow1: 
	1: Frank Tsai
	2: Frank Tsai
	0: An Li

	List author names of graduate students PostdocsRow1_3: 
	0: An Li
	1: An Li
	2: An Li

	TitleRow1_3: 
	0: Impacts of groundwater dynamics on Mississippi River Delta during severe hydrologic events 
	1: Stratigraphy and groundwater dynamics in the Mississippi River Delta: a modeling approach
	2: Groundwater-surface water interactions in the Lower Mississippi River Delta

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

	Conference or meeting nameRow1: 
	0: State of the Coast 2020
	1: Louisiana Coastal Geology Symposium
	2: 13th Annual Louisiana Water Conference

	Location1: 
	0: New Orleans, LA. 
May 26-28, 2020
	1: Baton Rouge, LA
October 17-18, 2019
	2: Baton Rouge, LA
April 15-16, 2019

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

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

	Presenters NameRow2: 
	0: 
	0: An Li
	1: An Li
	2: An Li
	3: An Li


	Coauthors NameRow2: 
	0: 
	0: Frank Tsai
	1: Frank Tsai
Navid Jafari
	2: Frank Tsai
	3: Frank Tsai
Navid Jafari
Jim Chen
Sam Bentley


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


	TitleRow2: 
	0: 
	0: Integrated modeling of stratigraphy and groundwater flow for Lower Mississippi River Delta Plain
	1: Modeling 3-D soil stratigraphy using subsurface boring and cone penetrometer tests in coastal Louisiana
	2: Interaction between groundwater and Mississippi River in the Mississippi River Delta Plain
	3: A geostatistical toolset for reconstructing Louisianas coastal stratigraphy using subsurface boring and cone penetrometer test data


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


	Conference or meeting nameRow2: 
	0: 
	0: 2018 AGU Fall Meeting
	1: State of the Coast 2018
	2: State of the Coast 2018
	3: 2017 AGU Fall Meeting


	Location2: 
	0: 
	0: Washington, D.C., December 10-14, 2018
	1: New Orleans, LA,
May3 0-June 1, 2018
	2: New Orleans, LA,
May 30-June 1, 2018
	3: New Orleans, LA
December 11-15, 2017


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


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