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Message from the Director 

Welcome to another edition of 

the SOES Newsletter. In this 

issue, youõll find our students, 

faculty and alumni to be 

keeping themselves quite 

busy in a wide variety of 

activities in the U.S. and 

around the world. The scope of our environmental 

work is even reaching out to other planets, as you 

can see in the article featuring PSM-

Environmental Informatics student Natalie 

Robbins. We also have an entertaining interview 

with two of our adjunct faculty, Lauran Sturm and 

Stephanie Moran, who offer graduate and 

undergraduate courses in environmental law. 

Special thanks to Natalie Robbins, Irene Mauk 

and Jessica Davis for their work on this issue.  As 

always, stay in touch and keep up the good work.  



Students in this yearõs capstone course prepared 

recommendations to address the more than 180 

illegal dumpsites in the 14 counties of the Upper 

Cumberland region. Chuck Sutherland, director of 

informatics for the Upper Cumberland 

Development District (UCDD) provided the 

coordinates for known sites and a list of desired 

goods. In the fall semester, students completed a 

white paper with best practices for education, 

dumpsite cleanup, finding and applying for 

cleanup grants and techniques for deterring future 

dumping. Students are conducting site visits in the 

spring semester and plan to present their findings 

and recommendations to UCDD in April. 

 

During summer 2018, Alyson Chin 

interned with Marine Research 

Foundation (MRF) in Sabah, 

Borneo. In Sabah alone, around 

2,000 to 3,000 turtles a year are 

accidentally captured and 

drowned by shrimp trawl nets. 

Alyson worked on the Turtle 

Excluder Device (TED) project 

where she was part of a team that 

conducted TED workshops in 

fishing villages along the coast of 

Sabah.  

  

Student Internships 
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On-Campus Involvement 

Connie Robbins is an ESS-Environmental Science-Biology major with a different path than most 

students. Her background is in the food service industry. She was hired as a dishwasher and then 

moved up to a server in a small family-owned restaurant in Crossville. When Cracker Barrel came 

to town, she started as a server and worked her way up to be a senior associate manager for 27 

years. Connie decided to retire from her career with Cracker Barrel to pursue a new career as 

a public health inspector. She needed a degree in environmental science, which led her to 

Tennessee Tech. Connie spoke with the faculty and staff of the School of Environmental Studies 

and found that she could earn her degree in two years. She will graduate in May 2019. After 

graduation she plans to seek employment with the State of Tennessee as a health inspector; 

however, Connie is open to any other opportunities that may arise. Her time spent at Tennessee 

Tech has been a great experience and Connie has no regrets in returning to school to further her 

education. Connie is also the current president of the Tennessee Tech Evergreen Society.  
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Researchers at Tennessee Tech University have named a Martian 

crater as part of their work on a NASA-funded project to map a 

geological structure on Mars unlike any found on Earth. Jeannette 

Wolak, associate professor of earth sciences at Tech, is working 

on a Mars mapping project which will produce the first-ever 

published map of a terraced fan. A terraced fan is a specific 

Martian structure unlike any fan formation seen on Earth because 

of their superb symmetry, leaving researchers to explore how they 

are formed. The fan is located in what will now be known as Garu 

Crater, a name Wolak submitted to the International Astronomical 

Union and recorded in the Gazetteer of Planetary Nomenclature. 

The IAU allows the naming of features in the solar system based 

on a set of guidelines. First, there has to be scientific significance 

to the naming. Wolakõs mapping project checked that box. The fan 

is located inside a crater that was previously unnamed. The IAU also requires that craters less than 60 kilometers in 

diameter be named after a small town of less than 10,000 people. òIAU keeps a database of all the names that have been 

submitted and they try to make sure that an equal number of names are submitted from different countries,ó Wolak 

explained. òThey asked us to pick a name from an underrepresented country, a country that didnõt have a lot of names 

already recorded, and I looked at the list and one of the countries on there was Ghana.ó  

 Wolak has been working with an interdisciplinary group of Tech students on the project. Amber Patterson, a recent 

computer science graduate, helped process digital images gathered by Mars orbiters. Earth sciences graduate Hannah 

Blaylock, along with Earth science students Benjamin Holladay and Allison Bohanon, have focused on the mapping and 

logging of features on the surface of Mars. Natalie Robbins is a PSMðEI student who has served as the GIS lead for the 

project. òThis has been a fascinating project, one that I could have never imagined I would get involved with during my time 

at Tech, but I am so glad Dr. Wolak brought me on,ó said Robbins. òThe project challenged my GIS skills and led me to 

learn new processes and tools that have added to my GIS knowledge.ó 

 Joseph Asante is also an associate professor of earth sciences at Tech and is from Ghana. Wolak discussed her 

project and the crater naming process with Asante who recommended the name Garu, a small farming town on the edge of 

the Sahara Desert that struggles with water during Ghanaõs dry season. òI thought it was perfect because Joseph is a 

hydrogeologist who studies water, and Mars doesnõt have a lot of water,ó Wolak said. With the town of Garuõs water 

struggles, it seemed fitting that its sister location on Mars be a crater that is home to a structure believed to have been 

formed by water as well. òThey donõt have water year-round,ó Asante said. òWhen we have winter here, it is dry season in 

Ghana. Water is a big issue in northern Ghana.ó Wolak submitted an 

application to have the name officially recorded, and it was approved and 

recorded in the Gazetteer of Planetary Nomenclature earlier this month. 

Garu Crater is located near the Gale Crater, which is currently being 

explored by NASAõs Mars rover Curiosity.  

 Students on the project including Natalie, created a map of a 

different terraced fan feature on Mars. Natalie helped students of all GIS-

experience levels create their terraced fan maps. She also created a map of 

a fan feature in the Shalbatana Vallis region of Mars. Natalie presented 

preliminary findings from these mapping efforts at The Geological Society of 

Americaõs annual meeting in Indianapolis, Indiana in November 2018.  

Article modified from an original by Bailey Phonsnasinh. Used with 

permission. 

Concentration in Environmental Informatics 
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Kayla Key is an environmental sciencesðbiology student studying landscape scale threats to mussel 

assemblages in Ozark rivers in Missouri. Her goal is to develop a spatial assessment of the status and 

risks to mussel assemblages in the Meramec River Drainage. Developing conservation and monitoring 

plans for freshwater mussels has proven a difficult task for resource managers. In Missouri, most species 

of freshwater mussels are found in mixed-species, high-density concentrations, loosely termed òmussel 

beds,ó suggesting that physical factors may pose a common 

limitation to multiple species. Through her research, she has 

narrowed down fundamental characteristics of habitat that 

support the establishment of dense mussel assemblages 

(mussel beds) by using high species richness beds as a 

conservation unit. Some of the most promising studies have 

used geomorphic and hydrologic characteristics of streams, 

providing insight to where freshwater mussels can fundamentally persist in the 

absence of other limiting factors, such as water quality or lack of hosts. Given the 

focus on minimum factors required for mussel bed establishment, niche modeling 

was used to delineate reaches that meet these requirements and to build a sampling 

design to investigate threats to mussel species richness. This results in a òHot and 

Coldó map of the entire river system that identifies areas that are suitable (red) and 

areas that are fundamentally unsuitable (blue) (Figure). The past few summers, 

Kayla and her field crews have been floating the Meramec Basin conducting field 

surveys to support the model and to collect data to identify threats to those assemblages within suitable habitat via occupancy 

modeling. This work will guide management and restoration efforts in the drainage. Kaylaõs advisor is Amanda Rosenberger.  

Sunil Rawal is an environmental sciences-chemistry student developing and testing a new 

approach for the degradation of bio-health contaminants in water. His research is based on 

the use of titanium dioxide (TiO2) thin films to replace the current costly use of 

nanoparticles in batch-designed waste water systems. These systems require the 

elimination of nanoparticles by filtration as a tertiary method of treatment. Sunilõs first step 

was finding the favorable conditions for TiO2 suspension as a preliminary testing of the 

degradation of acetaminophen. After understanding the optimal chemical and 

photocatalytic conditions as indicated above, TiO2 thin film will be prepared and deposited 

on a microscopic glass slide via sol-gel method.  The deposited TiO2 thin film on substrate 

will be characterized using X-ray 

diffraction (XRD), scanning electron 

microscopy (SEM), transmission electron microscopy (TEM) and UV-Visible 

spectrophotometer to learn about thin-film characteristics and investigate 

their effect on degradation of acetaminophen. One key goal of the research 

is to determine reaction rates to promote understanding of the 

acetaminophen degradation under a variety of conditions to possibly guide 

the design and scale-up experimental treatment reactors. Sunil has 

presented parts of his work at the national meeting of the AIChE 

(Minneapolis, MN 2017) as well as in Tennessee Tech ORNL meetings and 

Techõs Research and Creative Inquiry Day. His advisor is Pedro E. Arce. 
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