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Undergraduate Research:  I performed undergraduate research under supervision of Dr. Scott 

Socolofsky in the Ocean Engineering Department at Texas A&M University on two research 

projects from 2009-2011.  One of the projects I worked on, Wave Hydrodynamics in Constructed 

Wetlands, was funded by the NOAA Sea Grant and consisted of experiments and numerical 

simulations of constructed wetlands in order to better understand how vegetation dynamically 

interacts with waves.  I prepared the wave tank experiments and developed particle image 

velocimetry (PIV) and acoustic Dopler velocimeters (ADV) measurements for artificial 

vegetation subject to currents and waves using the three-dimensional wave basin in the Haynes 

Coastal Engineering Laboratory.  The raw data was processed to be used for coastal numerical 

modeling applications.  The experiments were frequently delayed due to issues with the pressure 

gauge, the velocity of the water from the jets, tank leakage, and artificial vegetation 

deterioration.  It was interesting to encounter such problems and be of aid in determining 

solutions.  Our research team met weekly to discuss our progress, and this gave me insight into 

the professional relationship between graduate students and research advisors.  Results from this 

research can be used by engineers and policy-makers to help preserve wetlands, improve the 

placement of dredged materials, and reduce damage caused by storm surges. 

          The other project I worked on was the result of a NSF CAREER award for The Role of 

Turbulence, Coherent Structures, and Intermittency for Controlling Transport in Multiphase 

Plumes in the Environment.  The goal of this project was to measure mixing properties in 

multiphase plumes and to develop numerical models from innovative laboratory methods 

including laser-induced florescence and image masking for PIV.  I assisted the preparation of the 

experiments and acquisition of the laser-induced and PIV data.  The way that this research 

utilized innovative laboratory methods and numerical models parallels how I propose to use 

LiDAR coupled with new analysis methods to better understand the interaction of drainage 

density and landsliding risks.  The results from this research can be applied to aid decision-

makers in a wide variety of environmental applications. 

 

Undergraduate Design Courses & Projects: My senior capstone course followed a research 

approach by first requiring us to perform a literature review to determine what had been 

previously done on our site and to obtain the necessary standards and methods. I was in charge of 

delegating tasks, forming team meetings, and helping my team members acquire information 

because I was chosen by my team to be the project manager. My specific design role included 

the stormwater management of our project site. I utilized academic standards for hydraulic and 

hydrological calculations to size the appropriate detention facility and distribution system. 

Existing topography data was first used to determine the overland flow and time of concentration 

of our site. I was then able to compare different methods of estimating the peak discharge with 

various storm frequencies and duration lengths to determine which set of equations would be 

best. The hydraulic modeling followed a similar process in which several common methods were 

analyzed to determine channel flow. I then designed a stormwater conveyance system complete 

with drop inlets, an oil-water separator, a water reclamation system, concrete box culvert 

channels, earth channels, and weir/orifice outfall structures. I was also responsible for designing 

the water and sewage distribution systems. We would give presentations and write reports at 

each of the major milestones in the project (proposal, 30% complete, 60% complete, 90% 

complete, and final design); because I was the project manager, I was responsible for the 

majority of the presentation preparation and speaking. This project taught me how to gather 
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information, use established hydraulic and hydrological equations, take advantage of software to 

meet a design goal, and present technical information orally, verbally, and visually. 

          Throughout school I had been involved in several design projects that prepared me for my 

senior capstone course. Most notably, I helped design an entire urban stormwater system for a 

neighborhood development, a waste-water treatment plant expansion, a zero-impact home, and 

several smaller projects such as offices and buildings. In addition, I was involved in the student 

Engineers Without Borders chapter of Texas A&M and helped design a community restroom for 

Costa Rica and a library for Acuna, Mexico. All of these projects taught me how to work with a 

team while acquiring the necessary data needed to carry out a specific engineering goal. 

 

Professional Experience: One of the projects I worked on at AECOM was a stormwater 

masterplan for Jeddah, Saudi Arabia. This project was formed in response to several hundred 

deaths and severe property damage during flash floods in 2009 and 2011. I was personally 

responsible for improving drainage, mitigating flooding, and designing a trunkline conveyance 

system for approximately one-third of this large urban city with nearly no existing rainwater 

drainage infrastructure. The project involved extensive research since much of the fundamental 

data, including LiDAR, technical specifications, and existing utilities, did not yet exist. We were 

tasked with coordinating with governmental agencies including Saudi ARAMCO to navigate 

through over 80,000 data files in order to determine what information was useful, not useful, or 

needed translating. We analyzed the existing topography to delineate the sub-basins using 

LiDAR, overland flow catchment areas, digital contours, and aerial imagery. I gained experience 

with processing raw LiDAR data with various DEM’s that required shifting to a master 

coordinate system. We utilized HEC-HMS, PCSWMM, and GIS to model the watersheds and 

perform a hydraulic analysis, and I intend to use this technological knowledge in my proposed 

research over flooding and landsliding risk analysis. I presented this project to undergraduate 

students at Texas A&M and created a case study activity in which the students were challenged 

to walk through an engineering process on global issues such as flooding. I presented the 

findings from this project to several other organizations including a student chapter of the 

American Society of Civil Engineers and local professional engineering departments. 

 

International Assessment:  In addition to studying and implementing engineering solutions in 

Belgium, Zambia, Haiti, and Nicaragua, as described in the Personal Statement Essay, I am 

currently researching community issues for San Salvador, El Salvador. This community 

contacted our Engineers Without Borders chapter requesting assistance for a relatively new 

submersible pump that had stopped working efficiently. Instead of immediately giving the 

community money to purchase a new pump, we thought it would be best to form an assessment 

of the situation to determine if there are any another issues at hand such as a clogged drain or a 

diminished aquifer. I will be traveling to El Salvador in January 2013 with three other team 

members, and I am currently performing preliminary research on the community’s existing water 

sources so we can assess the overall water supply system while on-site.  Our goal is to perform 

an economic and health assessment of the residents while working with the community leaders to 

determine the most pressing needs and what sustainable options are available. The preparation 

for this assessment trip has taught me how to analyze the situation of developing communities in 

a respectful way and how to obtain field data such as water testing, site mapping, and public 

surveys to be used for future analysis. 

  
Supporting materials are listed in the “Education and Work Experience” section of the NSF Fellowship application. 


