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Schedule of Presentations

 

Thursday, May 7 

10:00 a.m. - 12:00 p.m. (EDT)

2:00 p.m. - 4:00 p.m. (EDT)

 
10:00 a.m. - 10:30 a.m.

Matt Levi, Assistant Professor, Department of Crop and Soil Sciences (UGA),

& Grant Snitker, Matthew Molini, Damian Hans & Joan Deitsch

"Using soil magnetic susceptibility to understand fire history and burn severity

in Georgia"

 

10:30 a.m. - 10:45 a.m.

Jack Miklaucic, Emory College

"Measuring Soil Ammonia Flux from Corn Fields in the U.S., Rwanda, and

China"

 

10:45 a.m. - 11:00 a.m.

Yanyu Wang, MS/ENVS, Laney Graduate School, Emory University

"Agricultural Greenhouse Gas Emissions Under Different Cover Crop Systems

and potential impacts under COVID-19"

 

11:00 a.m. - 11:15 a.m.

Ambika Natarajan, Emory College

"Synthesis of Mixed-Metal Polyoxometalate with Manganese (II) and Nickel

(II) in the Central Belt"

 

 

 



11:15 a.m. - 11:30 a.m.

Griffin Davis, Rohini Guin, and Lauren Karr, Emory College

"Analyzing and Predicting Changing Air Quality in Urban Areas as a Result of

COVID-19 Policy  Implementation"

 

11:30 a.m. - 11:45 a.m.

Chase Schultz, Doctoral Student, Laney Graduate School

"A simple model of outbreak prevention applied to recent emission rates, and

what we can learn moving forward."

 

11:45 a.m. - 12:00 p.m.

Fariha Akthar, Regina Luu, Sarah Narehood, Emory College

"COVID-19 Impacts on Aircraft CO2 Emissions"

 

12:00 p.m. - 12:15 p.m.

Domenica Borja, Emory College - "Ensuring a Just Transition for Former

Energy Workers: Policy Suggestions and Approaches"

 

BREAK

 

2:00 p.m. - 2:15 p.m.

Katelyn Boisvert, Emory College

"The Impact of Urbanization on Environmental Systems and Applications to

Urban Sustainability"

 

2:15 p.m. - 2:30 p.m.

Carlos Alemán and Andres Emanuelli, Emory College

"Climate change in Puerto Rico"

 

2:30 p.m. - 2:45 p.m. 

Max Bao, Cynclaire Choi, Athena Cohen, Joshua Sachmechian Emory

College

"A Silver Lining in the Clouds: How the Increased Air Quality During the

COVID Pandemic Could Save Lives"

 



2:45 p.m. - 3:00 p.m. 

Short break

 

3:00 p.m. - 4:00 p.m. 

Keynote Address

NAOMI KLEIN
 

 

Friday, May 8

1:00 p.m. - 3:00 p.m. (EDT)

 
1:00 p.m. - 1:15 p.m.

Justin Burton, Associate Professor, Department of Physics, Emory College

"The Climate of the Cryosphere: How sea level rise is controlled by the

physics of the ice/ocean boundary"

 

1:15 p.m. - 1:30 p.m.

Ayanna Jones, Doctoral Student, Laney Graduate School

"Air Pollution and  COVID-19: How Underrepresented Groups are Being

Affected Most"

 

1:30 p.m. - 1:45 p.m.

Katie Matuska, Emory College

"Air Pollution Around Schools in Atlanta: Scope of the Problem and Solutions"

 

1:45 p.m. -2:00 p.m.

Momo Rutkin, Mohammed Syed, Ambika Natarajan, Emory College

"Temperature and Humidity Variability and the Spread of COVID-19" 

 



Friday, May 8 (cont.)

 
2:00 p.m. - 2:15 p.m.

Wenxiao Deng, Melissa Wang, Catherine Cao, Emory College

"Investigating Air Quality Change from Lockdown to Reopening in China"

 

2:15 p.m. - 2:30 p.m.

Geoffrey Yang, JP Yue, Jesse Chan, Emory College

"Fossil Fuel Emission in Relation to Economic Recession"

 

2:30 p.m. - 2:45 p.m.

Xinyi Yao, MS/ENVS, Laney Graduate School, Emory University

"Phytoremediation of Lead-Contaminated Soil in West Atlanta"

 

2:45 p.m. -3:00 p.m.

Samantha Distler, Emory College

"Assessing Low-Level Lead Exposure Risk in Atlanta, Georgia"

 

3:00 p.m. - 3:15 p.m.

Alicia Wun, MPH, Rollins School of Public Health, Emory University

"Pilot Study of a Community-Engaged Phytoremediation Garden: Evaluating

Site-Specific Efficacy of the Mammoth Sunflower in Lead-Contaminated Soil

in West Atlanta, GA"

 



ABSTRACT
10:00 a.m. - 10:30 a.m., Thursday, May 7

Matt Levi, Assistant Professor, Department of Crop and Soil Sciences (UGA), & Grant

Snitker, Matthew Molini, Damian Hans & Joan Deitsch

"Using soil magnetic susceptibility to understand fire history and burn severity in Georgia"

 

Globally, fire is an important component of many ecosystems with numerous positive 

 contributions to nutrient cycling, plant ecology, and other biophysical processes at multiple

scales. Heating caused by fire can affect many physical, chemical,  and biological soil

properties, such as the transformation of iron minerals resulting in increased magnetic

susceptibility (i.e., magnetism). This relationship between magnetism and fire has been

recognized for at least 60 years and is utilized in a number of ways to characterize various

aspects of fire history at the landscape scale; however, assumptions about the baseline  

 magnetism of unburned soils, the homogeneity of post-burn magnetism, and the  durability

of magnetism in the sediment record are largely untested. Our objective was to employ a

series of related projects to explore the potential of using magnetism to predict the recent

fire history of Piedmont landscapes in Georgia. We first attempted to develop an empirical

model of soil magnetism response to heating in a controlled laboratory environment by

comparing soils of varying mineral composition and organic matter content with known

temperatures and durations. Second, we initialized a field study to test the model for

Piedmont soils as a function of recent burn history. We also explored the potential of relating

soil magnetism to quantitative counts of charcoal in a well-characterized floodplain soil to

better understand the longer record of fire history in the watershed. Preliminary results 

 suggest surface soils with more organic matter tended to have increased magnetism 

 compared to subsurface samples and temperatures of 300 â„ƒ were necessary to cause

noticeable changes in magnetism. For the floodplain soil, both  magnetism and charcoal

concentrations were greatest in buried A horizons that resulted from changes in

sedimentation rates in the watershed. Future work will focus on the mechanisms for fire-

induced magnetism on these Georgia Piedmont soils and the potential to extend this

relationship to  landscape-scale predictions of fire severity following a prescribed burn. This

work will have implications for post-fire management decisions and  potentially refinement of

historical fire history in these landscapes.



ABSTRACT
10:30 a.m. - 10:45 a.m., Thursday, May 7

Jack Miklaucic, Emory College

"Measuring Soil Ammonia Flux from Corn Fields in the U.S., Rwanda, and China"

 

Agriculture is considered a significant contributor to climate change, representing nearly  

 11% of global greenhouse gas emissions. However, abundant usage of nitrogen fertilizers has

also contributed significantly to NH3 emissions. These emissions contribute to increased levels

of secondary inorganic aerosols, which cause respiratory, cardiovascular, and other health

issues. Corn (or maize) is the most widely produced crop in the world and also uses the most   

nitrogen fertilizers. Thus, changes in agricultural practices can play a prominent role in efforts

to address air pollution and climate change. This study analyzes soil ammonia fluxes in

Georgia (US), Rwanda, and China with various treatments to determine agricultural

techniques to reduce atmospheric ammonia. A living mulch (LM) system is a new method of

reducing traditional  fertilizer application that involves maintaining a live cover crop year-

round. Corn plots in Georgia and China were assigned either traditional application or

treatments with nitrogen-fixing plants growing simultaneously (LM treatments) while Rwandan

plots solely employed traditional fertilizer application. Ammonia fluxes were measured with a

static chamber and a vacuum pump acid trap in an open system configuration. LM plots

overall had 39.8% lower mean fluxes than conventional plots. Our results suggest that

applying more fertilizer increases ammonia flux even in LM plots and that LM plots are  a

possible technique to reduce ammonia emissions and variability of flux.  Future studies will

include analyses of agriculture's impact on other trace gases.



ABSTRACT
10:45 a.m. - 11:00 a.m., Thursday, May 7

Yanyu Wang, MS/ENVS, Laney Graduate School, Emory University

"Agricultural Greenhouse Gas Emissions Under Different Cover Crop Systems and potential

impacts under COVID-19"

 

Extensive research shows that different land management practices have various effects on

GHG emissions. Cover crop establishment could reduce fertilizer inputs by providing

accessible N to cash crop from nitrogen-fixing plants. As an interest in investigating which

cover crop performs best in minimizing GHG emissions, in this study, trace gas fluxes (CO2,

N2O and CH4) from three cover crop systems: crimson clover (CC); cereal rye (CR); white

clover (WC) and no cover crop system (traditional) were compared under corn-cropping from

 2016-2018. Observational data were collected during growing season once a week for three

years from Watkinsville, GA, USA. In 2018, mean CO2 flux from CC, CR, LMS and Traditional

were 99.05, 96.31, 142.20 and 54.44 kg C ha-1 day-1, respectively. The soil served as a sink

for CH4, with a mean flux from CC, CR, LMS and Traditional being -10.72, -10.49, -10.76 and

-6.65 kg C ha-1 day-1, respectively. Compared to the traditional system, all the cover crop  

 systems were a larger sink. Although CH4 uptake among the three different cover crop plots

not differ significantly, slightly lower in CR potentially indicates that lack of NH4+ would

inhibit methane uptake. COVID-19 also bring impacts to food system and potentially reduce

GHG emissions from agriculture. Dairy products supply chain has been disrupted resulting

from sudden shifts from wholesale to retail, limiting workforce in transportation and preserve

difficulty. Corn farmers are getting hit especially hard both from fall in demand in ethanol

and difficulty in sowing season. 40% of the corn production is used for ethanol, and 10% of

most gasoline comes from ethanol. It is estimated that 947739 metric tons CO2e reduction

for corn ethanol production during COVID-19.



ABSTRACT
11:00 a.m. - 11:15 a.m., Thursday, May 7

Ambika Natarajan, Emory College

"Synthesis of Mixed-Metal Polyoxometalate with Manganese (II) and Nickel (II) 

in the Central Belt"

 

With greenhouse gases contributing to air pollution and climate change, it is imperative that

alternative energy substitutes are made more efficient and reliable. Hydrogen fuel is one

option since it combusts cleanly, and its synthesis can be controlled within a light-driven

electrochemical cell in a process known as artificial photosynthesis. The oxidation of water

must occur to yield molecular hydrogen and oxygen, but this reaction is very energy  

 intensive and requires a catalyst that is stable with respect to water, oxidation, and the

high-energy proton and electron intermediates. Transition-metal oxides are known to be

efficient catalysts of water, but often lack a reproducible structure that prevents their

characterization. The Keggin-type polyoxometalate (POM) with the overall structure

  X2Y2[PW9O34]2^10-, abbreviated as X2Y2, has been successful in catalyzing  water

oxidation within a crystalline structure. X2and Y2 refer to the outer and inner positions,

respectively, of a belt that bridges the two [PW9O34]^7- clusters. Water oxidation occurs at

the X sites, but changing Y might affect the catalytic turnover rate of the POM. 

    

The synthesis of Fe2Ni2 was attempted by replacing the sodium ions in Na2Ni2 with Fe (II)

and Fe (III) ions. Only Fe4 crystals were synthesized, with Fe2Ni2 as a possible powder

intermediate. Mn2Ni2 crystals were synthesized and confirmed via single-crystal x-ray

diffraction. Solvent-solvent layering was the primary technique employed in both systems,  

 allowing for control over factors contributing to crystallinity. Infrared data is collected to

differentiate POMs, but it cannot identify them. It is necessary to purify the Mn2Ni2 crystals

so that additional structural information as well as their catalytic ability can be assessed. 

    

 While this research project is highly specific, it also lends insight into the role of chemistry in

tackling climate change and gives an example of an application of biomimicry.

 



ABSTRACT
11:15 a.m. - 11:30 a.m., Thursday, May 7

Griffin Davis, Rohini Guin, and Lauren Karr, Emory College

"Analyzing and Predicting Changing Air Quality in Urban Areas as a Result of COVID-19

Policy  Implementation"

 

Taking into account the evolving COVID-19 pandemic, this project seeks to utilize data

  considering the levels of particulate matter (PM2.5) and NO2 in both the daytime and

nighttime of the following larger cities and regions: Los Angeles, San Francisco, New York

City/Northern New Jersey, Boston, Columbus, and Seattle. Via tracking shifts in PM2.5 and

NO2 concentration on a daily basis from January to April, trends can be observed between

pre- and post- implementation of social distancing procedures in the respective cities.  

 Ultimately, noting these changes in concentration can generate a viable model  to predict

future levels of PM2.5 and NO2 amidst social distancing guidelines. All in all, these

constructed models provide insight on the environmental impact of mandated human activity

reduction, a novelty amidst an age of unprecedented industrial production and consumption.

 



11:30 a.m. - 11:45 a.m., Thursday, May 7

Chase Schultz, Doctoral Student, Laney Graduate School

"A simple model of outbreak prevention applied to recent emission rates, and what we can

learn moving forward."

 

What can we learn from superimposing new emission reports with simple pandemic spread

models?  In this presentation I cover how different approaches to outbreak can potentially

influence emission trends and if some techniques employed to combat spread can be

employed to protect our environment. The results are derived from a set of assumptions

placed on three different approaches: total quarantine, social distance measures, and no

change in behavior. It is my belief that although we cannot shift the entire standard for

society, we may be able to learn from the measures taken ways to lower total emission with  

 minimal drawback.

 

ABSTRACT



ABSTRACT
11:45 a.m. - 12:00 p.m., Thursday, May 7

Fariha Akthar, Regina Luu, Sarah Narehood,Emory College

"COVID-19 Impacts on Aircraft CO2 Emissions"

 

As the coronavirus pandemic continues to rage on, many countries have put in place travel

bans that have significantly restricted air travel. For our project, we focused our research on

the decrease in carbon emissions due to the recent U.S. policies and stay-at-home orders

that have reduced domestic air travel. According to the EPA, “Aircrafts contribute to 9

percent of U.S. transportation emissions, and account for three percent of the nation's total

greenhouse gas production.” With the use of public U.S. air travel data we were able to

calculate a 50% reduction of carbon emissions over the past month as well as predict a

70.6% decrease in carbon emissions if the quarantine were to remain in place for a year. This

would result in a 0.2% decrease of U.S. national emissions.

 

 



12:00 p.m. - 12:15 p.m., Thursday, May 7

Domenica Borja, Emory College 

 "Ensuring a Just Transition for Former Energy Workers: Policy Suggestions and Approaches"

 

In 2016, 197 countries signed the Paris Agreement in an effort to rapidly reduce greenhouse

gas emissions and limit global warming to 1.5C above pre-industrial levels. The Paris

Agreement is dependent upon Nationally Determined Contributions (NDCs), in which each

country individually sets emissions reductions goals and independently chooses their

implementation strategies. Emissions reductions policy has focused on the need for

renewable energy technology, such as solar and wind due to the large proportion of

emissions coming from electricity generation. While beneficial in the long run, transitioning

to low-carbon energy is predicted to have negative social impacts in the long term,

especially regarding workers in current carbon intensive industries. This has resulted in a

growing sector of activism and literature focused on the idea of a ‘just transition,’ which

speaks to the need to ensure protections for industries and workers as we move towards

decarbonization. I will be outlining current just transition policies implemented by different

national and regional governments to facilitate this transition as well as policy

recommendations for the future.

 

ABSTRACT



ABSTRACT
2:00 p.m. - 2:15 p.m., Thursday, May 7

Katelyn Boisvert, Emory College

"The Impact of Urbanization on Environmental Systems and Applications 

to Urban Sustainability"

 

Urban sustainability is increasingly becoming a critical topic in policy decisions and city 

 planning, as well as in personal choices of where people move, and understanding the

relationship between environmental factors and urban impacts is an important dynamic. This

thesis assesses the impact of urbanization on environmental systems for the Atlanta Metro

Region in Georgia during the years 2000 to 2019. Urbanization is described using GIS

methods to present data on population spread and urban density. The study analyzes  

 thunderstorm occurrence, duration and intensity using METAR data from ASOS stations at

urban and rural locations to understand meteorologic impacts. Analysis of impervious surface

cover and basin discharge profiles at urban and rural USGS stream gage sites reflect effects

on the hydrologic system and describe stream impacts and flood risk. Results show that the

rate of urban spread in Atlanta is declining; but both urban and rural areas are increasing in

density, which creates greater impervious surface area as residential spaces shift to

commercial and industrial land uses. Increased impervious surface cover contributes to urban

heat island effects and urban- initiated thunderstorm development. Although a significant

difference was not found between thunderstorm occurrence at urban versus rural stations,

results did show a significant increase in thunderstorm duration in urban locations. Results

further show that impervious surface area positively correlates with average stream

discharge, with the highest values at urban sites, which translates to increased occurrence

and regularity of flooding events for the urban watershed. Observed data and trends were

used to inform a definition of urban sustainability that serves as the perspective for

evaluating sustainable practices being employed in Atlanta and presenting alternatives

  to consider. As our population continues to expand into cities, we must manage

municipalities with the mindset that development and growth can be independent from

environmental degradation. This study sought to present accessible methodologies and

connect some of the science behind urban environmental impacts with sustainability solutions

in an approachable manner, with the goal to provide all stakeholders with needed formation

for understanding the issues, evaluating areas of greatest concern, and identifying strategies

that apply to their region.

 



ABSTRACT
2:15 p.m. - 2:30 p.m., Thursday, May 7

Carlos Alemán and Andres Emanuelli, Emory College

"Climate change in Puerto Rico"

 

Puerto Rico is cataloged as one of the most at-risk places in the whole world due to climate

change. This is because there is an increase in likelihood of major weather events such as

hurricanes, droughts, floods, etc., as well as a rise in sea level and rising temperatures that

cause loss of suitable farmland for crops, coral reef damage and many other terrible things.

Dozens of legislations on climate change have been suggested but none have successfully

gone through, which leaves Puerto Rico without much of a plan to face the incoming

disaster. For these reasons we are preparing a video to raise awareness on climate change

for people to push the government towards the preparation against such catastrophe.

 

 



ABSTRACT
2:30 p.m. - 2:45 p.m., Thursday, May 7

Max Bao, Cynclaire Choi, Athena Cohen, Joshua Sachmechian Emory College

"A Silver Lining in the Clouds: How the Increased Air Quality During 

the COVID Pandemic Could Save Lives"

 

The World Health Organization states that roughly 4.6 million people die a year from causes   

directly attributable to air pollution. For comparison, the common cold kills roughly 600,000.

Furthermore, 91% of the world's population live in air quality that exceeds WHO's limits.

Therefore, one of the most important areas of research and development in the coming

decade is the need to clean the air. In a time of ever increasing emissions and pollution, the

sudden onset of the 2019-2020 COVID pandemic has left the world at a standstill, with 

 social distancing becoming the new norm. Due to this social distancing  scenario, we were

given a rare glimpse into how air quality would change from suddenly lowered emissions.

Through analysing past data from three different cities in California, we were able to display

the relationship between air quality and rates of respiratory and cardiovascular illnesses and

why it is  imperative that we keep these changes permanent for the increased quality of life

of people around the world.

 

 

 



ABSTRACT
 

1:00 p.m. - 1:15 p.m., Friday, May 8

Justin Burton, Associate Professor, Department of Physics, Emory College

"The Climate of the Cryosphere: How sea level rise is controlled by the physics of the

ice/ocean boundary"

 

I will give a short  introduction to the physics of the ice/ocean boundary in Greenland and  

 Antarctica, and how its stability determines the extent of ice lost into the oceans, and

eventual sea level rise. I will then discuss how current research is developing was to monitor

this boundary in real time, what we have learned.

 

 



ABSTRACT
 

1:15 p.m. - 1:30 p.m., Friday, May 8

Ayanna Jones, Doctoral Student, Laney Graduate School -

 "Air Pollution and COVID-19: How underrepresented groups are being affected most."

 

It has been shown that African-American and Hispanic citizens are contracting the

coronovirus at higher rates than members of other racial groups. Currently there is little

scientific evidence as to why this is. I hypothesize that members of underrepresented

communities in the United States including African-Americans and LatinX communities are

disproportionally affected by COVID-19 due to the fact that these communities reside in

urban and rural areas that are highly polluted.

 

 



ABSTRACT
 

1:30 p.m. - 1:45 p.m., Friday, May 8

Katie Matuska, Emory College

"Air Pollution Around Schools in Atlanta: Scope of the Problem and Solutions"

 

This talk focuses on the impact of environmental pollutants on children's health and well-

being, as well as impact on test scores and school attendance.  Using studies conducted in

Michigan, Los Angeles, and Atlanta it has become apparent that schools located in areas

  with high pollution levels have lower attendance rates and higher proportion of students

who do not meet educational testing standards.  While research conducted in Atlanta is

sparse, it is clear that proximity to industry and highways, number of trips traveled by diesel

school bus, and exposure to indoor pollutants all take a toll on a student's health and well-

being.  Stricter procedures for school siting as well as an overhaul of school transit systems

should be in place to ensure optimal learning environments.

 



ABSTRACT
 

1:45 p.m. -2:00 p.m., Friday, May 8

Momo Rutkin, Mohammed Syed, Ambika Natarajan, Emory College

"Temperature and Humidity Variability and the Spread of COVID-19"
 

Analysis of several data sets to understand the impact of temperature on the spread of
COVID-19. The data comprises of 310 coordinates from 182 countries around the world, 
 mapped against factors such as average temperature, relative humidity, and population
density. The absolute number of cases as well as the growth rate and acceleration of cases
at these coordinates are also assessed. A general correlation is established between
temperatures around 50-60Â°F and the rate of spread of the virus. Comparisons are made
between regions and individual countries in order to better identify whether the correlation is
the result of causation or whether other factors such as implemented policies predominate.
 



ABSTRACT
 

2:00 p.m. - 2:15 p.m., Friday, May 8

Wenxiao Deng, Melissa Wang, Catherine Cao, Emory College

"Investigating Air Quality Change from Lockdown to Reopening in China"
 

As the coronavirus is spreading out rapidly, many countries including China have taken action
to enforce social distancing and city lock-down in order to prevent the disease  from further
infections. As a result of dropped human activities including the decrease in traffic and
industrial activities, the air quality has improved. In February, NASA and European Space
Agency detected a significant decrease in nitrogen dioxide (NO2) concentration over China.
A drop in VOC concentration was also detected. As the ease of social distancing in China  
 recently, it was also reported that the emission as well as the air pollution level has gradually
returned to normal. The trend of NO2 concentration during the pre, mid, and post lockdown
time in China was studied. The trend of aerosol and tropospheric ozone concentration was
also investigated. Since NOx reacts with VOCs to produce tropospheric ozone, we also
looked at the correlation between concentrations of ozone and nitrogen dioxide. Satellite  
 data and ground-based measurements were compared. For all the pollutants we  looked at,
we observed a trend of decrease at first and increase after the ease of lockdown. Since the
only source of tropospheric ozone is NOx and VOC, we confirmed our hypothesis that the
concentration of tropospheric ozone would change as the concentration of nitrogen dioxide
changes.
 



ABSTRACT
 

2:15 p.m. - 2:30 p.m., Friday, May 8

Geoffrey Yang, JP Yue, Jesse Chan, Emory College

"Fossil Fuel Emission in Relation to Economic Recession"
 

In the  modern world, we rely heavily on the burning of fossil fuels for  transportation and
energy. Unfortunately, the added convenience and efficient energy that we get from fossil
fuels come at a price in the form of disastrous environmental impacts. Also, the rare moments
when fossil fuel consumption decreases often involve massive unemployment and economic  
 struggle for many people. In light of recent events involving coronavirus, this project analyzes
fossil fuel emission trends in relation to economic patterns. Using data from the 2007-2009
Recession, we found a correlation between rising unemployment and decreased emissions
from fossil fuel combustion. We suspect that the ongoing coronavirus pandemic will be 
 accompanied by similar decreases in emission.
 



ABSTRACT
 

2:30 p.m. - 2:45 p.m., Friday, May 8

Xinyi Yao, MS/ENVS, Laney Graduate School, Emory University

"Phytoremediation of Lead-Contaminated Soil in West Atlanta"
 

The HERCULES pilot soil project at Emory University has discovered lead (Pb)  contamination
in residential and garden soils within West Atlanta neighborhoods. Phytoremediation has
been shown to be a cost-effective remediation method to remove Pb contamination in soil.
However, the plant species with strong potential for phytoremediation of Pb contamination
have not been comprehensively investigated in the literature. The goal of this study was to
determine the intervention potential of cultivating commonly-used plants to reduce
concentration and mobility of Pb in soil. A greenhouse study as conducted to assess the
efficacy of four plant species (Helianthus annuus (sunflower), Gomphrena globose (globe
amaranth), Brassica pekinensis (Chinese cabbage), and Vigna unguiculata (cowpea)) for the
removal and immobilization of Pb in contaminated soil as well as to evaluate the efficiency
of EDTA and compost applications as phytoremediation enhancement methods. We used
soils with a concentration of 515 ppm (mg/kg) Pb sampled from a residential site in West
Atlanta and cultivated plants in the contaminated soil for 60 days. After the harvest, the
mean Pb concentrations in four plant species were 23.5, 25.7, 50.0, and 58.1 ppm,
respectively, and the root was the major site of Pb accumulation. The ratio of Pb
concentrations in the shoot to the root, referred to as translocation factor (TF), was less than
1 for all species, suggesting their potentials for phytostabilization. The highest Pb  
 concentration, TF, and biomass were found in cowpea (V. unguiculate). The soils growing
sunflower (H. annuus) were additionally treated with ethylenediaminetetraacetic acid (EDTA)
solution (0.1 g/kg) and compost (20% soil blend), respectively. EDTA treatment resulted in a
significant increase in the total Pb uptake by sunflowers. Compost treatment increased
biomass production and reduced the bioavailability of Pb in soil. We found that: 1) cowpeas
(V. unguiculate) were most favorable for Pb uptake and immobilization compared to the
other three; and 2) the addition of EDTA was shown to improve phytoextraction and the
application of compost was shown to enhance phytostabilization.
 



ABSTRACT
 

2:45 p.m. -3:00 p.m., Friday, May 8

Samantha Distler, Emory College

"Assessing Low-Level Lead Exposure Risk in Atlanta, Georgia"
 

Lead poisoning is often seen as a problem of the past. While acute cases are now rare, there
is no safe level of lead and blood lead levels at and below 5 μg/dL are associated with
neurological deficits. Previous work has established that risk factors for lead exposure include
race/ethnicity, poverty, Medicaid enrollment, housing built before 1950, and age. Pockets of
poverty and old housing in the greater Atlanta area put some children at particularly high risk
for chronic exposure to low levels of lead. Here, 20 years of data on children’s blood lead
levels in Georgia were used to create maps to assess the spatial distribution of blood lead
screening and blood lead levels in the Atlanta area. ZIP code-level screening rates continue
to be associated with relative poverty but not with housing age, a well-established risk factor
for lead exposure. Building on previous research, a priority screening index based on poverty
and housing age was also created to identify specific high-risk census tracts within Atlanta
ZIP codes. This index shows a total of 18 highest-priority census tracts in the greater Atlanta
area. Together, these 18 tracts contain 2715 children under six years old, 1.7% of all children
under six years old in the entire greater Atlanta area.
 



ABSTRACT

11:45 a.m. - 12:00 p.m., Thursday, May 7

Alicia May-Lin Borbón Wun, MPH, Rollins School of Public Health, Emory University

"Pilot study of a community-engaged phytoremediation garden: Evaluating site-specific
efficacy of the mammoth sunflower in soil with elevated lead (Pb) in west Atlanta, GA"
  
Background: Soil Pb levels above Environmental Protection Agency (EPA) screening levels
(400 ppm) were recently discovered in the English Avenue neighborhood of west Atlanta.
While EPA Region 4 has started excavation, members of the urban gardening organization
Historic Westside Gardens (HWG) have expressed the desire for a less disruptive and
affordable method for remediation. Phytoremediation, using plants to extract contaminants
from soil, has been utilized in other sites of legacy contamination and was utilized for
this field experiment. 
 
Methods: Three plots were established in the native soil in an empty lot in the English Avenue
neighborhood. Mammoth sunflowers were planted in two plots, one with compost and one
without, while one plot was left empty. Sunflowers were planted Jun 24 and harvested Sep
21. Soil Pb was measured by X-Ray Fluorescence (XRF) and Inductively Coupled Mass
Spectrometry (ICP-MS) before planting and after harvesting. The seeds of five sunflowers
were tested for bioavailability of Pb and Arsenic (As). Bioavailable Pb and As levels were
measured by ICP-MS following a procedure simulating human stomach and intestine
digestion. A risk assessment was conducted using Integrated Exposure Uptake  Biokinetic
Model (IEUBK) software (EPA Superfund). 
 
Results: Average Pb levels decreased 10 ppm (p=0.612) in the plot without sunflowers,
decreased 22 ppm (p=0.097) in the plot with sunflowers without compost, and increased 143
ppm (p<0.0001) in the plot with sunflowers with compost. Levels of Pb and As in sunflower
seeds were below FDA regulations for similar food products. The IEUBK model predicted
postulated average soil Pb levels would result in 16.7% to 44.7% of the 0-72-month
population to have blood Pb levels over 5 μg/dL. 
 
Conclusions: The community-engaged model of this research proved highly successful in the
formulation of relevant research questions to residents. Results regarding efficacy of the
mammoth sunflower are inconclusive, however important logistical information can be
utilized for further field experiments as interventions including the suggestion to use a plant
with smaller roots given the neighborhood history of buried industrial waste. Results from a
risk assessment also indicate the need for expanded blood lead level testing in children
in the English Avenue neighborhood.
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In 2015, the World Health Organization declared the climate crisis the greatest threat to
human health in the 21st century. In recognition of this crisis, a growing number of physicians
have called for essential measures to transition healthcare towards sustainable models of
care, and to better educate future generations of providers on the implications of climate
change for health. Despite these calls, medical students have found a dearth of climate and
health education in their training – a consequence that risks underpreparing future
healthcare leaders to address imminent and future public health challenges in our new
climate reality. At our medical school, we identified an opportunity to link content on climate
change explicitly to the existing medical curriculum. We created and proposed a longitudinal
“Climate Change & Environmental Health” thread to provide climate and health content to
first and second-year students. The curriculum was approved with implementation starting for
the class of 2024. Through examples of physiology and pathophysiology, the content
provides a scaffold for medical students to build the necessary skills to engage with and
address climate and health impacts into the clerkship years and beyond. The greatest
challenge to curricular acceptance was not lack of concern about climate change and
importance to the medical profession, but rather, the logistics of adding to an already tight
curriculum. Working closely with a climate expert mentor and involving key faculty and
administrators early was key. We hope the curricular objectives and approach may be
applicable and replicable at other schools, and lessons learned may facilitate the process for
peers wishing to work with their schools.
 


