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Event Summary 
The 2016 Environmental Poster Presentation was the culmination of a semester long assignment in which 
students worked in multi-disciplinary teams to research topics related to Water Challenges.  As our global 
population grows, the demand for water will greatly increase as will the environmental impacts on waterways 
throughout the world.  The impacts will play out through water availability and quality and from the growing 
stress due to climate change, energy scarcity, land use decisions, and the requirements of industry and minerals 
processing.  Therefore, managing our water assets is one of the most pressing global issues of the 21st century.  
These challenges must be met from both local and global perspectives as we consider better ways to manage our 
assets to better serve our growing populations as well as preserve the environmental integrity of our systems for 
future generations.  It is based on these ideas we chose our 2016 theme: Water Challenges in the 21st Century: 

Local to Global. 
 
Each poster team included two or three students with at least two different disciplinary perspectives represented.  
Participating classes and instructors for this event were: CE 321: Environmental Engineering and Science, 
Professor Arthur Kney; CHEM 252: Environmental Chemistry, Professor Melissa Galloway; ECON 202: 
Environmental Economics, Professor James DeVault; EVST 100: Intro to the Environment Professor Andrea 
Armstrong; and GOVT 231: Global Environmental Politics, Professor Katalin Fabian. 
 
Participants gained valuable knowledge through literature-based investigation as well as direct experimental 
research where feasible. At the outset, students assembled into teams, organized topics, delved into background 
information, designed investigations, defended draft versions, critiqued one another, self-assessed their efforts 
and ultimately crafted their final poster. The opportunity to present their findings in a public, adjudicated forum 
occurred on Thursday, December 8, 2016 at the Farinon Student Center. From 7:00 to 9:00 pm, 43 posters 
dominated the atrium and the Marlo room to showcase the efforts of more than 128 students judged by 81 
professionals and community members.  Each poster was subjected to extensive evaluation by multiple judges 
assessing criteria that included presentation, organization, professionalism, aesthetics, authoritative command of 
the subject matter and rigor.  As in previous years, prizes were awarded to the top-scoring posters.  In addition, 
students enrolled in multiple participating courses assumed responsibility for the mechanics of hosting the 
conference, working with College staff to mobilize volunteers, design publicity materials, manage the session set-
up and coordinate the array of judges.  These student leaders deserve recognition for helping to pull off all of the 
details for this public event. 
 
This event would not have been possible without our judges, who hailed not only from the Lehigh Valley, but 
from New York, New Jersey, Philadelphia, and Harrisburg.  By participating, our judges raised expectations and 
enhanced the caliber of the Poster Presentation, thereby strengthening the educational experience. Students were 
motivated to develop life-long independent and collaborative skills—in critical thinking, in multidisciplinary 
approaches, in professional conduct—and in communication skills.  Students and judges alike conveyed how 
much they learned from one another at the event. To our judges—thank you from the entire Leadership Team.  
 
If you would like more information about the Environmental Poster Presentation or these courses, please contact 
Dr. James DeVault at devaultj@lafayette.edu, Dr. Arthur Kney at kneya@lafayette.edu, or Kimberly Rodriguez 
at rodrikim@lafayette.edu. 
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Awards 
1st place 

Poster #28 
Case Studies in Environmental Justice: Violations of the Clean Water Act 
Casey Banta-Ryan, Grace Housman, and Chris Melka 
 
2nd place 

Poster #35 
Dam Removal on the Bushkill Creek 
Katie Millar, Emily Moore, and Morgan Nobles 
 
Honorable mention  

Poster #2 
Microplastic Pollution: From the Great Lakes to the St. Lawrence Seaway 
Justine Perrotti, Lisa Salomon, and Caroline Shaffer 
 
Poster #8 
What’s in Your Water?: A Comprehensive Study of Lafayette College’s Drinking Water from 
Plant to Fountain 

Thomas Beier, Jonathan Maschio, and Brian Pinke 

 
Poster #41 
The Untapped Potential of America’s Wastewater Treatment Plants 
Devon Cantrel, Olli Fosu, and Christopher Gallo 
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Poster #1 

Economic Effects of Water Scarcity on California Agriculture 

Alexandria Coward, Drew Petri, and Erik Sink 
 

Our poster seeks to reveal some of the effects recent droughts have had on the economy of California’s 
agricultural sector. We first took a look at California’s water sources and how the depletion of these areas 
affects the agricultural output. The water sources we focused on were the Central Valley, the San Joaquin 
Valley, the Sacramento Valley, and the Klamath Basin. We analyzed how much water is taken out of these 
reservoirs and how quickly the groundwater storage recharged. Then we analyzed how the state uses water 
efficiently and how the government plans to preserve water for the future. The second section focused on 
California’s top crops, the revenue gained for these crops, and how resilient these crops are to climate change 
i.e. how resilient are they to changes in water availability. These crops included alfalfa, citrus, orchard crops 
(tree nuts), and pastures. The third section provides information on the economic impact of recent droughts in 
California. Data is provided regarding changes in output and revenue as a result of these droughts. Trends in the 
price of water are analyzed. Finally, agricultural jobs in California are also evaluated to include changes in 
productivity in the economy. A conclusion is then made on the current state of California’s economy based on 
all the above questions. 
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Poster #2 
Microplastic Pollution: From the Great Lakes to the St. Lawrence Seaway 

Justine Perrotti, Lisa Salomon, and Caroline Shaffer 
 
The purpose of our poster is to study how local microplastic pollution may be indicative of global 

microplastic pollution. We specifically looked at the Great Lakes and the St. Lawrence Seaway because it is an 
international body of water which has been observed to have the world’s most contaminated marine sediment 
because of the concentrations of microplastic. Microplastic pollution poses an environmental problem because 
the microplastics infiltrate and disrupt marine ecosystems and the marine biota. There have already been observed 
negative impacts of microplastic pollution with wildlife on a global scale due to chemical contamination. From 
an economic standpoint, microplastic pollution is very costly. Globally, it affects tourism due to the cleaning of 
coasts and beaches, tourism being one of the biggest industries for revenue. It also affects the fishing industry and 
damages fishing vessels as well as equipment. Many states have set policies to ban microbeads―a common form 
of microplastic―particularly around the Great Lakes. There are also national policies created to mitigate 
microplastic pollution across the globe. Many companies that manufacture products with microbeads have banned 
or have a goal to ban them in future years. In order to fix this problem we need to reduce our output of 
microplastics by making cosmetics with more eco-friendly materials and start collecting plastic in the ocean 
before the break down. Overall, our research has shown us that this is a growing problem that can and needs to 
be addressed through more field research, stricter policies, and focusing on microplastic alternatives. 
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Poster #3 

Lead in Drinking Water: How does Easton, PA compare to Flint, MI in response to lead 
contamination in drinking water? 

Jenna Ellis, Ellen Graham, and Emily Saba  
 
Recently Flint, Michigan has been in the news due to the discovery of severe lead contamination in the 

city’s water supply. This shocking discovery prompted our group to research the implications and presence of 
lead contaminated water in both Easton, PA and Flint, MI. We researched and tested Easton’s water for 
contamination, and compared it to the water contamination data of Flint, Michigan. Lead is a neurotoxin found 
in the earth’s crust that can be fatal at high levels. The most common way for lead to enter drinking water is 
through contact with the lead pipes that carry the water to faucets in older structures. The consumption of lead 
can lead to a variety of adverse health effects and it is extremely dangerous for children. The EPA standards 
allow minimal amounts of lead in the drinking water, although any level of lead in drinking water is detrimental 
to health. 

We also analyzed the political, socioeconomic, and health implications of the contaminated water in 
Flint, MI. In the United States, local governments are responsible for providing services such as clean drinking 
water. But in the case of Flint, the city council ignored these responsibilities resulting in an issue of 
environmental justice, affecting the lower-class citizens of the city. We used Easton, PA as a means of 
comparison to analyze the different responses that city governments take when faced with the problem of lead 
in drinking water. This poster depicts our research regarding this juxtaposition.  
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Poster #4 

Ocean Acidification and the Flooding of Coastal Communities 

Zachary Coleman, Victoria Hetherington, and Tenzin Chogyal Rinchen 

 
Since the industrial revolution, the concentration of carbon dioxide in the atmosphere has noticeably 

increased. Apart from Global Warming, another less known side effect of this is the phenomenon called ocean 
acidification. Ocean acidification, or “OA” for short, can best be described as the decrease in the pH levels of 
the oceans (the ocean becomes more acidic) caused by uptake of about a quarter of the total CO 2 present in the 
atmosphere. In the 21st century, ocean acidification brings with it a multitude of problems that affect a variety 
of careers, making it a multidisciplinary problem at the local and global level. One such problem is increased 
flood damage to coastal cities and communities. As ocean acidification continues to dissolve coral reefs, coastal 
cities become increasingly threatened by flooding. As this becomes more prominent, civil engineers are hard-
pressed to find a solution to maintain current infrastructure and reverse ocean acidification. Now, state, local, 
and national governments are tasked with passing stricter legislation to regulate carbon dioxide emissions to 
prevent further ocean acidification.  
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Poster #5 

The Ecological and Economic Impacts of Red Tide in Southwest Florida 

Hsuan-yu Chen, Sheng Miao, and Lixiang Zhang 

 

Red tide happens when harmful algal blooms (HAB) occur when colonies of algae grow out of control 
and producing harmful effects on natural resource, local economies and human health. The cause of the 
blooming of red tide in Southwest Florida can be largely associated with the increased nutrient-rich land runoff 
from increased human activities. Some factors that may contribute to the bloom are reduced salinity, optimal 
light and nutrients, warm surface temperatures, transport in ballast water of ships and pollution. Sewage and 
fertilizer found in urban runoff contribute a high level of phosphates and nitrates into the ocean environment. 
Burning of fossil fuels also contributes to the amount of nitrogen, and is considered the greatest source to the 
open ocean environment. 

From economic perspective, red tide has influenced Southwest Florida residents in four main aspects, 
fisheries, tourism, public health and monitoring, especially the tourism, which is a major part in Florida’s 
economy. Government plays an important role in making policies dealing with red tide, promoting the 
knowledge of red tide to the public, measuring the economic influence from red tide, and deciding the budget 
for red tide. With government’s support, scientists continue conducting researches of harmful algal blooms 
(HAB) to develop technologies that detect, measure and prevent red tides. 
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Poster #6 

The Economics and Politics of Virtual Water Trade: A Comparative Case Study of Brazil and 
Mexico 

David Bezer, Benjamin Carroll, and Emily LoPiccolo 

 
Water usage is a critical part in agricultural production and industrial goods. The water amount used 

during the production process is the virtual water contained within the product. Along with the exchange of 
goods/services is the hidden flow of virtual water. Taking a closer look at the global system of virtual water 
trade (VWT) can reveal a great deal about how we may improve our use of water resources, in order to preserve 
the health of our planet.  

Study of the conditions of each actors’ water resources can help improve the efficiency of VWT. “The 
economic argument behind VWT is, according to international trade theory, nations should export products that 
possess a comparative advantage in production, while they should import products in which they possess a 
comparative disadvantage” (Hoekstra, 2003). Therefore, nations with abundant water resources should 
specialize in the production of goods that have a high virtual water content. This allows water-scarce nations to 
conserve domestic supply and put it towards other purposes.  

This project presents a comparative case study of two nations, water-scarce Singapore and water-
abundant Nepal. VWT is closely linked to both economics and politics. It can be used as an instrument for 
greater water security and smarter water use. Also, “VWT can be an instrument in solving geopolitical problems 
and even prevent wars over water” (Hoekstra, 2003). Assuring VWT efficiency requires a multidisciplinary and 
transnational approach. World nations can join the VWT system, to make real water savings on a global scale.  
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Poster #7 

Dam Denial: Considering Patagonian Dam Proposals as Applied to Outcomes  
of the Aswan High Dam 

Lara Henderson, Claire Kellner, and Theodore Vuchinich 

 

Our poster examines the benefits and consequences brought to Egypt, the Nile, and the Mediterranean 
Coast via the construction of the Aswan High Dam, and uses these to understand why a dam project in 
Patagonia with similar intentions was proposed and subsequently denied. Our group chose to explore the 
environmental, political, and social variables which prompted the countries of Egypt and Chile to make 
contrasting decisions regarding dam construction or lack thereof. These regions have similar circumstances 
which were evaluated thoroughly in order to assess whether or not dam construction would be advantageous 
and ultimately profitable to local communities and ecosystems. It is pertinent to note that these differing time 
periods reflect different relationships between man and the environment. For example, as both regions are 
culturally and environmentally rich, the destructive nature of dam construction was heavily weighed in 
Patagonia, but somewhat overlooked in Egypt, due to Egypt’s primary focus of industrialization rather than 
environmental attention during the year 1960. In contrast, there is extensive concern over protecting Patagonia’s 
pristine environment and biodiversity in this modern era. This concern is what eventually caused Chile to 
prioritize conservation over energy security considerations. Thus, Chile’s choice is representative of the start of 
a new age for global environmental awareness and protection.  
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Poster #8 

What’s in Your Water?: A Comprehensive Study of Lafayette College’s Drinking Water from 
Plant to Fountain 

Thomas Beier, Jonathan Maschio, and Brian Pinke 

 

For our poster project, we were asked to study water challenges in the twenty-first century: local to 
global. We decided to start our project on the more local side of the spectrum; specifically looking into the 
potential water challenges Lafayette College faces. Our group, comprised of academic variety, brought together 
viewpoints from the chemical, civil and socio-environmental aspects of water science. With the help of 
Professor Kney and Mr. Tom DeFazio, we were able to comprehensively test the water quality of drinking 
fountains on Lafayette’s campus. We chose to test ten fountains, aiming for a variety in location, age of 
building, and presence of a filter. The water quality tests we ran consisted of testing for pH, conductivity, 
alkalinity, nitrates, coliforms, and the presence of lead. In order to ensure that the conditions of the water being 
tested were constant and accurate, all of the samples were collected on the same day and tested following set 
procedures. In a narrow view, this merely paints a local picture of the quality of drinking water at Lafayette 
College; fortunately we did not find any major problems with our water. However, from a wider perspective, 
there are drinking water issues all around the globe, especially in undeveloped countries. Through this project 
we wish to demonstrate the responsibility of the scientific community to look out for the safety of the global 
populace. Whether it be developed or undeveloped countries, we have a duty to work towards the safety and the 
betterment of the world.  
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Poster #9 

Water Resources: Scarcity and Solutions in the Jordan River Basin 

Shaneena Alabado, Vanessa Pagano, and Rachel Tenney 

 

Water covers 70% of the Earth’s Surface, yet only 2.5% is freshwater. The Middle East possess only 1.1 
% of the world’s total freshwater supply, but contains 4.4% of the world’s population. Water stress has 
worsened already fragile relationships between countries with shared water sources, with some countries taking 
more than their fair share.  

This scarcity has prompted advancements in water recycling and desalination, particularly in Israel. In 
fact, today, approximately 50% of Israel’s potable water comes from desalination and recycling, which has 
lessened Israel’s demand for water from the Jordan River.  

But water desalination also comes at a price. The plants are costly and brine discharge from the 
purification process can cause eutrophication and other adverse environmental effects. For example, in the 
Sorek plant in Israel, influent salt water undergo the desalination process through reverse osmosis. A 
combination of brine mixed with chemicals used in the process are then discharged into the sea. This begs the 
question is water desalination a viable solution to the Jordan River Basin’s water crises? How would relieving 
the water stress placed on Israel affect its relationship with its neighbors? 
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Poster #10 

The Effects of Water Deterioration in Third World Countries 

Kate Rubin and Charlotte Weseley 

 
Rapid urbanization in third world countries has depleted access to natural resources, has disregarded 

environmental constraints and has rushed the management of urban development. Water scarcity has been and 
will continue to be one of the largest environmental constraints to long term success of a country. There has 
been inadequate investment in water and sanitation infrastructure and inadequate investment in improved 
technology due to increased cost. Because it is a naturally occurring resource, water is not preserved in the most 
beneficial way nor is it conserved in the correct way. 

Third world countries are known to have women spend their mornings collecting water and improperly 
transporting it to their homes. Girls go with their mothers and show up late to school which hinders their 
education. It is proven that proper attendance in school rises when communities gain proper access to clean 
water, which in turn raises the literacy level. 

Focusing specifically on how water is collected and transported in rural villages in Honduras 
exemplifies the sense of urgency for clean water. A case study was taken into account to determine where water 
contamination occurred during the collection process and how new implementations could improve the 
sanitation and decrease disease spread. Global action has been taken to create standards for water quality and 
implement plans to provide people with clean water. Research has helped governments implement plans using 
the cheapest most effective methods. Water quality needs to be improved through a system including money, 
education and policy reforms.  
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Poster #11 

Greening Lafayette: The Impact of Reusable Water Bottles on Campus 

Annika Asplund, Haley Mauriello, and Danielle Sedillo 

 

The goal of our project is to study the impact of receiving reusable water bottles on students’ decisions 
regarding drinking water (bottled vs. tap) and assess the effectiveness of the Greening Lafayette sustainability 
kit distribution as part of the College’s Connected Communities Program. The Connected Communities 
Program is an additional residential structure that aspires to develop unity and identity within the 5 Commons 
by creating modules that instill common values as pillars of a Lafayette education. The Sustainability Module, 
entitled Greening Lafayette, is an active educational and engagement opportunity for students to learn about 
different aspects of the environment and how they impact their surrounding community, both ecological and 
social. 

We conducted our research by distributing surveys to students, based on similar surveys at other 
institutions of higher education, to gauge current behaviors of students in terms of consuming bottled water 
and/or tap water and using reusable water bottles, discern important benefits and barriers to students in terms of 
their type of water consumption, and if the student community believes that various scales of bottled water 
consumption have an environmental impact. We hope that, as a result of this project, this data will be used in a 
proposal to administration to expand the distribution of the reusable bottles to students to reduce disposable 
water bottle usage on campus and be an example for further peer survey research at Lafayette and other 
institutions about environmental matters.  
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Poster #12 

The Impact of Agriculture on Water Footprint: An Analysis of Lafayette College’s LaFarm 

Katie Kidder, Emma Leeds, and Amanda Magadan 

 

With the world population projected to increase by 65% in 50 years and agriculture globally accounting 
for a majority of water consumption, the necessity of research on effective agricultural water usage grows more 
imperative every day. Considering that Lafayette College locally grows crops on its own farm, LaFarm, our 
research choose to examine how LaFarm contributes to the global water footprint. LaFarm was created in 2013 
three miles away from campus next to the Metzgar Athletics Complex and serves as a sustainability initiative 
that incorporates the Lafayette community. The purpose of our research is to investigate the efficiency of 
LaFarm’s water usage and explore the ways it can be reduced through choice of irrigation system, consumptive 
patterns, and water productivity for LaFarm specifically. Additionally, the study compares how LaFarm’s use of 
water impacts the overall global water footprint. Our findings suggest that LaFarm can further reduce its water 
footprint by improving irrigation methods and consumptive choices. For example, irrigation could be 
ameliorated by night irrigation or the plantation of more tree to reduce evaporation. Furthermore, LaFarm could 

grow more crops that require less water and less crops that require more water. Although these 

recommendations provide ways for LaFarm to reduce its water footprint, the research found that 
LaFarm, generally minimizes its water footprint through its choice of irrigation, choice of crops, and water 
productivity, and is a model example of a small scale farm that utilizes water for agriculture in a sustainable 
way. 
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Poster #13 

Bleaching Away Beauty: Coral Reefs are Disappearing and the Barren Ocean Floor Remains 

Kyla Dewey, Jacob Orender, and Danielle Ricciardi 
 

Coral reefs are one of the most biodiverse ecosystems on the planet. In addition to hosting sea life, 
humans from all over the world travel to see the beauty of these systems. However, coral bleaching is a major 
problem that is harming the corals and reducing their chances of survival. Coral bleaching is the process by 
which corals expel symbiotic algae when under duress. Stresses that are currently threatening corals are those 
that have resulted from human-induced climate change; these include rising sea temperatures, increased oxygen 
levels, increased carbon dioxide levels, and the increased severity and occurrence of violent storms. Humans 
more-directly threaten these species through their use of corals to produce pharmaceutical products, tourists 
harming the corals’ chemistry by touching them, over-fishing near coral reefs, and wastes released through 
other processes, such as the runoff and sedimentation from agriculture. The ability of corals to recover from 
these stresses depends on the length and severity of the stress. Ultimately, many of these corals end up dying. 
Now is the time to be concerned for the survival of coral reefs. The loss of this species and habitat will 
significantly reduce the biodiversity on this planet. Humans, as the most intellectually-developed species, the 
species inducing the most harm, and the species with a lot to lose, have an ethical and self-interested obligation 
to ensure the survival of these reefs for years to come.  
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Poster #14 

Retrofitting Existing Dams to Generate Hydroelectric Power 

Charles McCooe, Kentaro Mori, and Kari Schultheis 

 

Humans have been building dams since nearly 3000 BC, and in 20th century America, their construction 
began on a large scale. This has left our country with upward of 82,000 dams large enough to be regulated. 
However, in recent years we have begun to realize the potentially devastating effects these existing dams can 
have on the environment. Despite this, many existing dams will not be removed in the immediate future, due to 
the numerous difficulties in removing dams and the myriad of benefits they provide. For these dams, the 
question becomes, can we gain additional utility from this existing infrastructure without causing further 
damage to our environment? 

One possible way to extract this additional utility with minimal negative impact is to use existing dams 
to produce hydropower. Only about 3% of regulable dams are used to generate hydropower. With new 
developments in Advanced Updraft Hydroturbines, retrofitting these existing dams to generate hydropower is 
quickly becoming an attractive solution. Compared to conventional turbines, Advanced Updraft Hydroturbines 
feature numerous improvements, such as lower fish mortality rates, better aeration of water, higher energy 
efficient, and easier installation processes. This new technology has already been implemented to generate 
electricity for communities along the Ohio River, where dams used for navigating the river are vital to local 
economies. 

Overall, retrofitting existing dams for hydroelectric generation provides an alternative clean energy 
source and a large economic advantage with minimal additional environmental interference.  
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Poster #15 

The Environmental Health Effects of Residential Swimming Pools 

Christine Hartl, Lauren Hughes, and Aynalem Regassa 

 
Water scarcity is a major challenge facing our world today, which is why it is critical for contemporary 

society to be cautious of its use and consumption. Chemicals are often used to sanitize contaminated water so 
that we can efficiently utilize our available water sources and minimize water waste. For example, chlorine is 
used to clean wastewater and drinking water around the globe, but at a controlled and balanced level. What 
about chlorine in residential swimming pools though? What effects can this toxic chemical have on the 
environment when it is not as carefully controlled and regulated as it is in an industrial setting? 

This poster examines the environmental effects of chlorine in swimming pools and concludes, through 
the life cycle analysis of chlorine, that the production, use, and disposal of this chemical is detrimental to the 
health of the environment. Thus, we examine the second most common sanitation method to chlorinated pools, 
salt water generators, to determine if they are a cleaner alternative. Based off of our results, we end with 
suggestions to make residential pools more environmentally friendly.  
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Poster #16 

Analysis of Water Desalination for Agricultural use in California 

Rojhae Panton, Kate Wickersham, and Kayla Zola 

 

 As water scarcity becomes increasingly pressing in California and other drought ridden areas, innovative 
means of supplying water are necessary. A proposed solution is water desalination. Research was conducted to 
analyze whether or not desalinated water can be used to ameliorate the effects of the drought on agriculture in 
California. The analysis included an in-depth evaluation of desalination technologies, use of desalinated water 
for agricultural production, and a Spanish case study. Economic and environmental factors were also 
considered. It was found that safe levels of salinity are not consistent across all crop types, and that some key 
cash crops in California are exceptionally sensitive to even small levels of salinity. It was also determined that 
reverse osmosis is the most viable desalination method due to the potential for decreased energy costs with 
improvements in technology and flexibility in the composition of water output. Since crops have a varying 
sensitivity to salinity, the ability to efficiently control salinity of water output is critical. In assessing the success 
of desalination in Spain, the reverse osmosis process was proven to be efficient and economically successful. 
Challenges will arise from brine disposal, emission control, and economic viable of desalination plants. 
Investments should be allocated toward research and development rather than providing subsidies.  
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Poster #17 

The Three Gorges Dam: A Case Study 

Kaitlyn Calogero, Jack Lamb, and Emily Lynch 

 
 In the wake of global climate change, hydroelectric power is currently the leading source of renewable 
energy, contributing 16% of the world’s electric energy. However, there are a number of externalities associated 
with the implementation of hydroelectric plants. The goal of our project is to examine the costs associated with 
hydroelectric power through a case study of the Three Gorges Dam-- the largest hydroelectric plant project in 
the world, located on the Yangtze River in China.  
 The types of costs that we wish to focus on include general environmental costs and human costs. 
Human costs include social and economic costs, as well as damages to the overall quality of life of the people 
located near the Three Gorges Dam. These costs arise from changes in landscape and societal structure due to 
the creation of this dam. Environmental costs arise from the consequent interruption of river flow and drastic 
changes in the aquatic and terrestrial ecosystems both at the site of the dam and downstream. 
 Our examination of the Three Gorges Dam is intended to show the overall costs and damages of 
hydroelectric power on the aggregate level. By examining the serious issues associated with what is considered 
to be the most famous example of hydroelectric power, we hope to prove that this energy source needs to be 
further analyzed before being considered a sustainable alternative to fossil fuels.  
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Poster #18 

Acid Rain: How Does it Effect our Environment? 
Olivia Chassé, Julia Dinella, and Aliza Parisella 

 

 Acid rain is developed when Sulfur Dioxide and Nitrogen Oxide are mixed with water and oxygen in 
our atmosphere. Bodies of water, animals, soil, and plants are all impacted by the acidity in the rain. Acid rain 
has a domino effect on our ecosystem. Disturbing the natural process of one system or species can lead to 
complications in another, such as acidity in the soil leading to a reduction of plant productivity. Most 
noticeably, acid rain affects our aquatic systems by changing the biology of fish as well as controlling the living 
species of algae.    
 Some of the main forms of control for acid rain are neutralization and scrubbing.  Neutralization (aka 
liming) is a relatively expensive process that entails spreading limestone on large bodies of water for 
counteracting the acidity.  Scrubbing is a more common abatement method that involves cleaning power plant 
flues with lime solution to prevent SO2 emissions from entering the atmosphere.   
 Policy intervention in the form of emission control has been the most effective way of monitoring the 
effects of acid rain. The National Acid Precipitation Assessment Program (NAPAP) was introduced in 1980 and 
regulations on carbon and sulfur emissions were included in the 1990 clean air amendments. This cap and trade 
program has encouraged energy efficiency and pollution prevention and ensures reductions in emissions are 
achieved and maintained. These policies have been very successful because the system promotes flexibility and 
high levels of compliance. It is a low cost system, with very good results.  
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Poster #19 

Effects of Anthropocentric Environmental Pressures on the Great Barrier Reef 

Santbir Chawla, Sean Flanagan, and Blake Jenkins 
 

The main focus of the poster will be the effect of ocean dumping on the Great Barrier Reef.  The Great 
Barrier Reef, located off the coast of Queensland, Australia, is the world’s largest coral reef system. 
Unfortunately, the Great Barrier Reef is dying at a rapid rate, which is estimated to be around 50%. A main 
reason why the Great Barrier Reef is dying is because of ocean bleaching and ocean dumping, which disturbs 
the life cycle and marine ecosystems. The increased temperature of the ocean is causing the corals to expel 
algae that are supposed to remain within their tissues. These algae, called zooxanthellae, give the coral much of 
its color and food. If bleaching continues, the organisms will continue to die off. We will try to analyze what 
laws have been put into place to try and prevent ocean dumping to protect the marine life. Furthermore, we will 
try to see if there are any alternatives to ocean dumping, such as landfills and incineration of waste. Also, it is 
too expensive and inefficient to clean up; as a result, cleaning up the ocean and the Great Barrier Reef is an 
unrealistic goal. As an example of the massive cost to clean oceans, it is estimated that it would take $489 
million a year to clean up just 1% of the North Pacific Ocean. We will propose that the main focus should be 
preventing ocean dumping.  
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Posters #20 

A Case Study: Effects of the Deepwater Horizon Oil Spill 

Alexa Overeem, Kara Rosenthal, and Brian Ross 

 
Oil spills tend to receive a large amount of media coverage because they are quite catastrophic, and this 

was true for the Deepwater Horizon Oil Spill. Our group focused on the chemistry, effects on ecosystems, 
remediation efforts, and the impacts of this oil spill on researchers and how new methods of cleaning up oil 
spills were developed. 
 From a chemical perspective, oil spills have a profound effect on the environment. The variety of 
hydrocarbons that make up crude oil lead to a large variety of possible chemical reactions when they come to 
mix with ocean water. For instance, some will form stable emulsions when mixed with water, while others will 
sink in water, and others still will be so light that they float on the surface of the water and evaporate due to 
relatively low intermolecular forces. Despite this, large oil spills have direct effects on the environment and 
living things. For instance, the most profoundly affected groups are those found regularly on the surface of the 
water, where the majority of the hydrocarbons settle, such as sea otters and seabirds. Corals are also influenced 
from the oil and many acquired tissue damage from this spill. 
 In our project, we will also discuss the remediation attempted to cease and clean up the spill. The 
Deepwater Horizon Oil Spill was mitigated by the construction of barrier sand berms, the restriction or blocking 
of inlets, and the diversion of freshwater from rivers into oceans.  
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Poster #21 

The Adverse Effects of the Changing Chemistry of the Ocean on Calcifying Organisms and How 
These Changes Impact Humans 

Tessa Broholm, Charlotte Choinski, and Claire McNulty 

 
 Carbon dioxide levels are at the highest atmospheric concentration that have been recorded in the past 
65,000 years and are increasing at an astounding rate. The ocean is the largest natural sink for carbon dioxide, 
but as CO2 dissolves in water, it dissociates into ions that lower the acidity of the ocean. As the acidity of the 
oceans changes, certain marine organisms, ranging from mollusks to calcifying plankton, have showed distinct 
losses in their calcifying ability. Calcification offers protection against predation as well as skeletal structure. 
Because of their inability to calcify, the species that are unable to adapt to the changing pH levels are suffering. 
 Calcifying organisms not only represent important parts of marine ecosystems, but they are also 
culturally, economically and nutritionally important to humans. Loss of these organisms could lead to the loss 
of human dependence on fish as a food source, marine ecosystems for ecotourism and loss of biodiversity in the 
oceans. The consequences for these losses could be catastrophic, yet there are no effective policies currently in 
place that specifically protect these organisms from ocean acidification. We must implement comprehensive 
policies quickly to save these organisms and preserve the wellbeing of these ecosystems—for their intrinsic 
value and humans’ dependence on them—before it is too late.  
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Poster #22 

The Effects of Further Purification of Drinking Water 

JoAnna Ast, Hannah Greenhall, and Lillie Johnson 

 
In our poster, we answer the question, “Why do people decide to further purify their water?” We wanted 

to explore this topic due to our curiosity towards the purity of tap water and why people feel like their water is 
not necessarily “clean enough” and why they would need to take further action. To answer our question, we 
investigate small-scale techniques and determine if the benefits truly outweigh the costs.  
 As a basic human need, everyone should have access to safe drinking water. Although the water leaving 
the treatment plants goes through a vigorous purification process, many people still decide to take an extra 
precaution by conducting their own purification. People make this choice mainly due to their desire to eliminate 
the added chemicals from the treatment process but there also is a personal preference based on smell and taste. 
The main goal of water treatment is to remove the unwanted contaminants and pathogens but to do so, other 
chemicals, such as chlorine, are added as a preventative measure. 
 After leaving the treatment plant, continued purification can actually have adverse health effects because 
of the removal of possible beneficial minerals that are present in tap water. Along with this, the additional costs 
associated with further purification and the disposal methods lead us to the conclusion that at home remedies of 
purification is not necessarily cost or time efficient.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
  



Lafayette College    Fall 2016 
 
 

50 
 
 

 
  



Lafayette College    Fall 2016 
 
 

51 
 
 

Poster #23 

Global Warming Increasing Storm Intensity 

Will Howes, Matt Marchese, and Chris Romano 

 

 Even though there is a futile debate regarding its existence, it is no secret among environmentalists that 
climate change is a global force that is severely affecting the way in which society deals with water-associated 
issues. Therefore, this poster examines one of the main water-associated problems that arises as a direct result 
of climate change. Specifically, it analyzes the effects that trends in climate change - or more accurately, global 
warming – have on the process of storm intensification. With named storms occurring on a regular basis for the 
last several years, including storms like Hurricanes Irene, Sandy, and Matthew, this problem is an extremely 
relevant, contemporary issue deserving of increased attention. 
 Henceforth, through the graphical and statistical analysis of mediums such as rises in sea surface 
temperature (SST) and sea level rise (SLR) – trends that exist because of global warming – this poster quantifies 
and examines the significance of this problem on a global scale. Finally, the magnitude of this problem of storm 
intensification is examined through the lens of societal impact, being that more frequent, more intense storms 
causes a direct increase in economic and infrastructural problems in developments across the globe.  Placed in 
this context, the poster then comes to conclusions regarding potential solutions for storm intensification, which 
all relate back to slowing its biggest catalyst in global warming.  
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Poster #24 

California’s Water Crisis 

Hope Gernert, Mac Jacobs, and Leon Shen 

 
Lack of precipitation on top of exponential economic growth has led to a water shortage in Southern 

California. Our research question is “how has the water shortage in Southern California affected the state’s 
economy and surrounding environment?”. Our research led us to five major industries directly affected by the 
drought: agriculture, food processing, semiconductor production, energy and tourism and recreation. 80% of 
California’s water usage goes to the agriculture industry, which only makes up 2% of the state’s economy.  It is 
the most affected industry due to an overall loss of $1.3 billion in GDP and 21,000 jobs, from agriculture alone.  
However, because the industry makes up so little of the state’s economy, the state did not suffer very much 
overall.  Our research also helped us find the major ways in which the environment has been impacted by the 
shortage of water. We found that wildlife, bodies of water, air quality, flora and fauna, and people are affected 
by the drought in Southern California. Southern California’s largest reservoir, the Folsom Lake Reservoir, 
reached its lowest point in 2015. Additionally, there have been 12 million tree deaths as a result of the current 
drought in Southern California. This has damaged the livelihood of small animals that depend on trees for both 
food (acorns) and shelter.  
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Poster #25 

Flood Preparedness and Prevention 

Case Study: Easton, PA 

Zvikomborero Machikiti, Nouman Naveed, and Tomoki Sasaki 
 
 Easton sits at the confluence of the Lehigh and Delaware rivers and the Bushkill Creek. Due to this 
location, the town has had a history of numerous small to large floods. Easton has made various efforts to 
prevent flooding and mitigate the resulting damages. How successful has Easton been in its efforts for flood 
preparedness and prevention? What further changes can be made to improve the town’s flood safety? How do 
Easton’s measures in counteracting floods have significance on a global scale? We attempt to answer these 
questions by: looking at the political measures taken in flood safety, studying the hazards associated with 
flooding, analyzing the approaches Easton can adopt to build flood resilience, and considering the global 
significance of this local issue.  Through the interdisciplinary approach which includes chemistry, engineering, 
and politics, a more holistic understanding of this issue can be achieved.  
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Poster #26 

Are Gray Water Systems Feasible for Domestic Use? 

John Blanchard, Anne Marie Mozrall, and Andrew Reed 

 
 We decided to explore the domestic feasibility of gray water systems. The significance of this is to 
combat water shortages in the United States and the rest of the world. We knew that this technology has been 
around and wondered why it was not a widely used practice.   
 Gray water is used water from sinks, showers, bathtubs and washing machines that is put through a 
filtration system and then used again in toilets, on lawns and plants, and in other places.  Domestically, gray 
water would have low organic compound loads.  Therefore, chemical treatment would not be necessary.  Simple 
membrane filtration would work to lower the Total Suspended Solids (TSS) and biodegrade detergents to 
acceptable levels for re-use.   
 We conducted research on general household water use to see how much water could actually be saved.  
Our findings propose that a family of four could save more than 100 gallons of water each day.  
 While these processes have the potential to save water and money, there are some problems associated 
with gray water systems. These issues include implementation and maintenance costs, and the potential for the 
filters to freeze during the winter.  We determined that gray water systems would not be cost effective for 
individual homes.  However, we did conclude that buildings such as dorms and apartment complexes would 
prosper greatly.  
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Poster #27 

Rising Sea Levels: Impact and Solutions in the Gulf Coast 

Erin Cincotta, Ally Flechsig, and Kristen Ingraham 

 
Our project focuses on the potential economic and environmental impacts that threaten coasts as sea 

levels rise globally.  Our research centers on the Gulf Coast area, looking closely at forecasts predicting future 
trends of rising sea levels. These predictions reiterate the importance and necessity of implementation of 
economic policy and flood prevention systems in order to protect cities and residents along with habitat. 
Leatherman’s case study on Galveston Bay, Texas discusses the strengths and weaknesses of various forms of 
infrastructure developed in order to address increased storm surges and flooding.  
 We evaluate the environmental casualties of rising sea levels, such as loss of wetlands and devastation 
of both aquatic and terrestrial ecosystems that have led to economic problems throughout the Gulf. Future 
projections indicate severely high levels of sea rise that would further devastate and endanger life on the coast.  
As a result, policy makers and engineers alike have come up with certain preventative measures and creative 
solutions in an effort to combat impending sea level rise.  Several areas have implemented policies that regulate 
building codes, elevation requirements, and encouraged use of non-corrosive materials that can withstand 
potential erosion. We then look to the Netherlands, one of the leaders in innovative solutions to sea level rise, as 
a source for potential solutions that could be incorporated in the Gulf area. We propose the use of Dutch 
designs, tailored specifically to meet the needs and limitations of the Gulf coast.  
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Poster #28 

Case Studies in Environmental Justice: Violations of the Clean Water Act 

Casey Banta-Ryan, Grace Housman, and Chris Melka 

  
Access to clean water is a privilege that can be easily be taken for granted, but the unfortunate reality of 

the matter is that in present day United States, there are many people who lack that privilege. Not just due to 
circumstances, but often because of some very specific decisions made by companies and local governments for 
the sake of saving money and time at the expense of human livelihoods. Low-income households and racial 
minorities are disproportionately affected by these decisions by a significant margin in the USA, a matter that 
has been excellently captured in the stories of three different cities: Flint MI, Greenville MS, and Chester PA. 
All three of these municipalities have stories of environmental injustice to tell and in all three of them, the Clean 
Water Act was violated, with the water that was publicly available to citizens not meeting minimum health 
standards. 
 Although these are all American cities, make no mistake: similar cases of injustice have occurred all 
across the world. Many cities across the globe have had their water contaminated as a result of intentional 
choices being made about the placement of water treatment plants and the treatment process itself. This is 
dangerous for both humans and the environment, and it is important to examine these case studies in order to 
gain a better understanding of the dangers all too many people are facing and the injustice that needs to be 
addressed.  
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Poster #29 

Persistent Organic Pollutants in Oceans and their Effects on Humans  
Case Study: Alaska 

Noureen Abdelrahman, Andrew Faett, and Will Pfadenhauer 

Persistent Organic Pollutants, or POPs for short, are organic compounds that readily persist in the 
environment, even taking up to a century to degrade. POPs are capable of traveling long distances from their 
place of origin through water runoff, wind, and ocean currents. POPs are halogenated, have low water solubility 
and high lipid solubility which make them bioaccumulate in the fatty tissues of marine species causing these 
animals to carry dangerous amounts of them, which can in turn affect human health when consumed. Of the 
halogenated hydrocarbons, the most important group of POPs is organochlorines, which include: DDT, PCBs 
and dioxins. 
 POPs can damage the endocrine, reproductive and immune systems of humans as well as affect the brain 
and nervous system. Some POPs have been proven to be carcinogens and cause other deadly diseases such as 
obesity and diabetes. POPs also pose a serious threat to Alaskan Native populations.  This is because the main 
method of gathering food in Alaska is through hunting whales, seals, fish, and bird eggs, in which POPs readily 
bioaccumulate.  
 One proposed technical solution involves the design and implementation of a sea barrier that collects 
microplastics containing POPs to reduce their involvement within the food chain.  Historically the United States 
and other nations have passed laws to reduce POP emissions, but many undeveloped nations still use them 
readily, and the United States has yet to sign the most important piece of current legislation; the Stockholm 
Convention.  
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Poster #30 

Techniques and Viability of Soilless Farming in an Increasingly Urbanized World 

Kira Botelho, Sam Haines, and Faye Melekos 

 

Water resources are increasingly threatened worldwide by climate change, drought, and irresponsible 
management practices. Traditional farming methods continue to overuse this valuable resource in threatened 
regions like the western United States. Soilless farming offers an environmentally friendly alternative to these 
agricultural practices through techniques like hydroponics and aquaponics. As the world’s population continues 
to grow and migrate to urban areas, the ways in which we get our food and water will need to be rethought. 

Hydroponics is an agricultural technique in which plants are grown without soil but instead are 
suspended in water or another soilless medium. Nutrients are dissolved into the water to allow for high density 
planting and harvesting. This practice uses less water than traditional agriculture because water entering and 
leaving the system is tightly controlled and recycled. Our poster explores the ways in which hydroponics may 
become a superior alternative to traditional agriculture in a world that is faced with more severe water shortages 
and less access to clean fresh water. 

Along with using less water, hydroponics is an effective way to bring farming into urban areas. 
Hydroponic systems allow for expansion upwards instead of outwards in population and infrastructure dense 
cities. These systems can bring a new purpose to old buildings in urban areas. As populations grow the demand 
for water and food security will increase. Hydroponics will save water and provide an additional food source.  
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Poster #31 

Microplastics: Oceanic Damage, Industrial Resistance, and Political Solutions 

Bianca Buecklers, Brynn Fuller-Becker, and Sarah Heins 

Microplastics are small pieces of plastic whose length ranges from one nanometer to less than five 
millimeters. They can be found in cosmetics, can be used for industrial processes, or resultant of breakdowns of 
larger plastics. Microplastics enter the aquatic food chain through the consumption by small organisms, and 
carry pollutants and impurities from initial ingestion. In addition, larger organisms (including humans) are put 
to risk due to the negative health implications of ingesting microplastics or the pollutants they contain. 
However, microplastics are crucial to the profit of businesses worldwide. With the banning of microplastics, 
many companies would be at risk of bankruptcy or significant financial deficits. The effects of microplastic use 
from an environmental perspective have been identified but not fully addressed from a policy perspective. 
While bans have been implemented, they are narrowly focused in region and in types of microplastics. A 
solution has not yet been devised which will null the environmental effects of microplastics without putting 
businesses at risk. A pressure-state response system can be used to address this issue. In the system, businesses 
inflict a pressure on the environment for their personal gain. The pressure negatively impacts an ecosystem, and 
this manipulation can best be relieved through a policy response. What solutions can be created to fight against 
the negative consequences of microplastic pollution that will be followed by all nations, while still refraining 
from causing major risks to businesses?  
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Poster #32 

Seabins: Collecting Plastic Before Problems 

Izora Bremier, Colin Lenskold, and Simon Weissman 

Since the 1960’s and the introduction of polyethylene, mass production of water bottles has been exploited by 
large corporations.  With the high demand from consumerist cultures, there has been a shocking impact on the 
environment. A study at UC Santa Barbara’s National Center for Ecological Analysis and Synthesis found that every year, 
8 million metric tons of plastic waste enters the ocean.  The toxic plastics are easily digested by marine life and when they 
degrade, the plastic releases bisphenol A (BPA) and PS oligomer toxins into the water.  

Searching for an alternative to water bottles is by no means a new endeavor and many options exist that avoid 
some of the harmful impacts. Our solution to resolving the water bottle issue is that we need to educate people about the 
current situation. We will do so by analyzing existing strategies to see what is working and what simply isn’t. We plan to 
do so by deciphering the chemical damage to the environment, analyzing alternatives that already exist and establishing a 
political conscience through pressuring international non-governmental organizations. In doing so, we can only hope to 
inspire change that could impact the direction of our environmental policies and practices. Through an educational, vivid, 
and thorough poster, we anticipate displaying the negative effects of water bottles and what continued efforts can be made 
to ensure their decreased production.   
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Poster #33 

Ocean Acidification: Its Global Impact on Coral Reef Ecosystems 

Caroline Bottega, Charlotte Gacek, and Elana Weinstein 

Ocean acidification has become a growing concern over the last several decades due to the negative 
impacts that have been recorded on vulnerable ecosystems, such as coral reef systems. Of these negative 
impacts, the most prominent and disturbing are the bleaching, dissolving, and reduced productivity of hard coral 
in reef systems. Ocean acidification has been commonly associated with an overall rise in CO2 levels in these 
environments.  However, this occurrence has been recorded across the globe. In our research, we focus on three 
specific case studies: Great Barrier Reef, Media Luna Reef, and the reef in Andaman Sea. 
         Anthropogenic factors are the main cause to the increase in acidity of coastal ocean systems, primarily 
due to an increase in CO2 emissions into the atmosphere. This takes a local problem and sets it on a global 
stage. Although the human population is collectively affecting local sites, these localized sites are being 
negatively affected through their economies specifically regarding coral reef tourism. The question is raised as 
to whether we are, as humans, equally responsible for coral reef ecosystems. We explore this answer and 
recognize that there is a problem of unequal responsibility and differential resource use. There are many 
different aspects that contribute to ocean acidification, yet can also help solve this problem such as policy, 
economy, science & research, and ideology. 
         Throughout the project, in addition to educating ourselves on this problem, we hope to find viable 
solutions to slow the negative effects on global coral ecosystems.  
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Poster #34 

Is PFOA in Drinking Water Harmful? 

Gabrielle Lassinger, Rehnuma Nasrin, and Morgan O'Connell 

Perfluorooctanoic Acid (PFOA) is a synthetic and fully fluorinated organic acid that was originally 
manufactured by 3M in 1947. It is an extremely stable chemical due to carbon-fluorine bonds and does not react 
with other chemicals. The frictionless surface that PFOA produces makes it the perfect artificial chemical for 
the production of Teflon, a tough synthetic resin mainly used to coat non-stick cooking utensils. Teflon factories 
burn off trace amounts of PFOA during the production process, spreading the acid into local air and water. For 
this poster project, we explored the effects that PFOA has on the environment, specifically our drinking water, 
and the health effects that can be caused by exposure to PFOA. The Environmental Protection Agency and 
Lifetime Health Advisory claim that any concentration of PFOA above 70 ppt is harmful for humans to drink; 
however, we found that there are many public water systems in the United States that have recorded 
concentrations up to 330 ppt. Studies done on pregnant mice have shown that PFOA exposure leads to 
compromised prenatal survival, early pregnancy loss, and delays in developmental growth. Other health effects 
of human exposure to PFOA include thyroid disease, liver disease, cancer, and more. To combat the newfound 
dangers of PFOA, scientists have proposed reduction strategies, most of which have proved to be ineffective, 
even in a lab setting. We hope our project sheds light on the dangers of PFOA in our drinking water and will 
promote exploration in new and more effective reduction strategies.  
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Poster #35 

Dam Removal on the Bushkill Creek 

Katie Millar, Emily Moore, and Morgan Nobles 

In August 2005 the Martins Creek PPL experienced a fly ash spill due to a wooden stop log failure. Tons 
of gallons of fly ash slurry spilled into the Delaware River and other surrounding rivers. Clean up began 
immediately, but by November 2005 PADEP filed a complaint for an incomplete clean up of the spill. Part of 
the complete cleanup includes the removal of three low head dams along the Bushkill Creek. We have decided 
to look into the economic and ecological factors of low head dam removal. 
       Removal of these dams will result in a change in the water quality and composition of the Bushkill 
Creek. The impact of the sediments released from the dam removal is one important factor to consider during 
the removal process. In addition, the dams impede water flow which results in different water composition than 
a free flowing river. 
       On the economical side, the removal of dams could change the influx of people that visit Easton. The 
area where the dams are is a popular fishing location. Removal of the dams would increase the diversity and 
populations of fish, but it could also change the popular fishing areas. 
       Another aspect of dam removal is the cost-benefit analysis of the project.  While it is easy to identify the 
costs associated, the benefits usually do not have a monetary value.  Therefore, it is important to consider many 
factors, including environmental and economic impacts, when proposing a dam removal.  
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Poster #36 

Green Space: The Best Solution to Stormwater Runoff 

Luke Fonteyne, Kyle Rafferty, and Timothy Vangelas 

Today’s modern stormwater systems, while effective, cause problems for the natural environment. 
These problems mainly include damage brought on by stormwater runoff, which occurs when there is rain and 
melting snow on roads, buildings and parking lots that is not able to be infiltrated into the ground. This runoff, 
which carries harmful pollutants, is directed back into streams and rivers where it damages the natural 
ecosystem of that body of water. Another issue with that arises from the lack of natural infiltration is that 
groundwater is being depleted fast. Natural stores of fresh water in the earth are being used up faster than they 
are being replenished. Today’s stormwater system has also been shown to overburden wastewater treatment 
plants. To combat these effects, governments have implemented legislations that aim at reducing areas where 
water can runoff directly into natural bodies of water, and expand grassy areas (green space) where wastewater 
and stormwater can be dealt with more naturally. This also can alleviate some of the stress on municipal water 
treatment facilities, as well as restore groundwater. Increasing green space is an approach that can help a city’s 
ecosystem sustain itself more readily, and provide more economic growth as water becomes a more abundant 
and reusable resource. 
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Poster #37 

Drought Mitigation Through Seawater Desalination 

Robert Ewald, Kevin Mors, and Sean Thomas 

Over 40 million people in California are in the middle of the state’s worst drought since the late 1970s.  
Compared to the millions of dollars that have been lost to, and spent on solving the drought, the cost of 
desalination plants no longer seems as prohibitive as it once did.   California has been heavily invested in water 
recycling, but the extent of the drought has rendered these unable to help mitigate the problem.  Desalination 
plants in Israel show possible opportunities that California can apply.  Israel’s advancements in membrane 
technology have reduced the geographic and environmental footprints as well as maintenance costs of the 
desalination plants.  Sea water desalination has emerged as a reliable, and long term economically viable 
solution to California’s current, and likely future water issues.  
         However, political opposition to sea water desalination plants has been strong in California.  The 
Carlsbad, California sea water desalination plant is set to open this year, but it has been delayed due to 14 
environmental lawsuits.  But this does not change the fact that particularly arid regions, including those in the 
United States, have been, and need to, examine solutions to long term droughts.  New technologies are available 
that further reduce the environmental impact of desalination, but these options increase the price of water 
greatly.  Desalination plants emerge out of necessity and they address the limitations of water recycling in 
drought prone areas.   
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Poster #38 

Wastewater Recycling: Why Current Processes Surpass Past Methods 

Ted Granbois, Amanda Grisanti, and Eric Herbst 

With the increased fear of droughts, efforts are being made to conserve and reuse water. Rather than 
trying to pump in more water to the drought areas, reusing the already used water keeps the water in a 
continuous cycle of use. Wastewater recycling is a popular method used to collect water that has been 
discharged with waste and sewage.  Recycling wastewater reintroduces water back into normal human usage 
and helps fight against droughts many places face. Different methods of wastewater treatment produce different 
qualities of water that are used for agriculture, water for cooling towers, and water for domestic use, however, 
some methods are better than others. We researched three main methods used in wastewater recycling systems: 
microfiltration, reverse osmosis, and UV light treatment. Additionally, we compared older techniques to the 
newer techniques and explained why the new techniques are more efficient and environmentally friendly. Many 
of the older techniques used chemicals to treat the water, however, the methods were expensive and 
unsustainable. The purpose of the new techniques was to both help the environment and increase efficiency. 
With the ever changing technologies, it is our hopes that waste water treatment plants will become efficient 
enough and affordable for nations around the world to have properly cleaned drinking water.  
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Poster #39 

The Wastewater Infrastructure Crisis in New York City 

Connar Dehnert, Emily Rabens, and Jason Sands 

Our poster examines how economics interferes with solving the wastewater infrastructure problem in 
New York City and analyzes the environmental impact of the failing infrastructure. 

New York City is primarily served by a combined sewer system. Combined sewer systems were 
designed in the 1800s and were built to be cost efficient, which resulted in single pipes that combine sewage 
and storm water. It takes a mere 1/20th of an inch of rain to overwhelm the pipe capacity in which untreated 
sewage will overflow to prevent treatment plant failures. In New York City, there are 460 combined sewage 
overflow (CSO) outfalls where more than 27 billion gallons of raw sewage and polluted storm water are 
released into the Hudson River each year. 

Water quality is directly affected by CSOs. Impaired water quality poses a threat to aquatic ecosystems 
in the Hudson River and endangers fish populations. Decreased water quality also affects recreational use 
especially after it rains. 

New York City receives limited federal and state assistance in maintaining wastewater infrastructure. 
Over the last 20 years, federal funding has been reduced by 70 percent. New York City significantly lacks the 
funding necessary to update the infrastructure, which is estimated to be $36.2 billion over the next 20 years.  
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Poster #40 

Pollution of the Amazon Due to Mining Activities from an Economic and Policy Standpoint 

Bilal Akbar, Aditya Mehta, and Connor Morel 

The purpose of this poster is to analyze the pollution of the Amazon River due to growth in mining 
activities around the delta from an economic and political perspective. Brazil’s emerging economy and rising 
gold prices have catalyzed growth in the mining industry over the past few years. Mining has traditionally been 
a key component of Brazil’s economy, and most of these activities tend to take place around the Amazon delta. 

The Amazon is host to some of the world’s most diverse ecology. The growth in mining activities had 
degraded this biodiversity and poses a great threat of permanently destroying the ecology around the Amazon. 
Acid mine drainage, mercury and cyanide pollution are three major forms of water pollution that have degraded 
the Amazon. Acidification of the river and presence of hazardous chemicals poses a great threat to the river’s 
delicate ecosystem. 

Brazil’s GDP has been accelerating at a rate of around 5% per year for the past couple of decades. This 
growth rate has been made possible by the mining sector which has been growing exponentially. Gold mining is 
a major metal that is mined in Brazil, and the process involved in the process is extremely detrimental to the 
survival of the Amazon. 

Brazilian policy (or its lack of) in the mining industry has catalyzed the pollution. Illegal mining has 
been on the rise to meet the excess demand, and the lack of proper policy to watch over the industry has 
affected the ecology of the Amazon. 
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Poster #41 

The Untapped Potential of America’s Wastewater Treatment Plants 

Devon Cantrel, Olli Fosu, and Christopher Gallo 

The focus of this research is to assess and analyze the way that biogas— a natural byproduct of the 
wastewater treatment process— can be used to generate useable energy, and thus reduce the overall energy 
consumption of the wastewater treatment process. 

Initial stages of wastewater treatment act to remove and separate wastewater solids, which are 
considered to be ‘residuals’. Currently, nearly half of all residuals produced by municipal wastewater treatment 
systems are landfilled or incinerated, resulting in harmful environmental effects. 

Biogas is a fuel that is generated from the anaerobic treatment of biosolids. In a typical wastewater 
treatment plant, the biosolids are pumped to an anaerobic digester that contains microorganisms; these 
organisms break down the organic matter contained in the sludge, thus making it useful for purposes such as 
soil conditioning and fertilization. However, the process of breaking down the organic matter produces biogas, 
which (in wastewater) contains useable energy amounting to almost ten times the energy required for treatment 
if an effective purification process is used. As a result, there are wastewater treatment plants that can produce 
100% of their energy requirements through the use of biogas. 

A multidisciplinary approach is required to analyze the legal, environmental, and societal implications 
of improving wastewater treatment plant energy efficiency. This perspective will allow us to better understand 
the feasibility of energy improvements when all disciplines are weighed, and thus assist in guiding a physical 
result that accounts for the interconnected nature of our global energy challenges. 
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Poster #42 

Desalination as a Viable Water Source for Haiti 

Wisam Bellan, Mike Donnelly, and Chris Ehrhardt 
 

Third World countries have long dealt with lack of clean water for their citizens to drink. This project 
will explore the viability of using desalination as a means to get clean drinking water to third world citizens. 
Coastal countries that are struggling economically, are countries that have been given a closer look. The 
research was focused on providing Haiti with clean water. Successful desalination plants in Israel, Libya and 
Ghana were studied to set parameters for plants that could be made in Haiti. 

Desalination is the chemical process involving stabilization, filtration, neutralization, and distillation of 
seawater in order to turn it into fresh, sterile water. The process of desalination is designed and built in a large 
plant, seawater is desalinated and distributed as is needed from these plants.   

By analyzing the costs and production ability of desalination plants in Israel, Ghana, and Libya, we have 
been able to estimate the cost of a plant in Haiti based on its need for water. This estimation includes the 
following costs; design and construction, capital and labor, and materials. Once the plant is constructed, the firm 
and/or government agency running the plant will have to consider maintenance, labor, and power costs. Based 
on our research, we find that producing a large, single plant will help reduce these costs mentioned above. Our 
project aims to show how this kind of water production will prove to be cost effective in the future and help 
sustain Haitians for years to come. 
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Poster #43 

Gowanus Canal: The Forgotten Superfund Site 

Allan Dalapicola, Olivia Guarna, and Jonathan Renzulli 
 

The Gowanus Canal, hailed by the EPA as one of the most polluted canals in the country, runs a stretch 
of 1.8 miles through Brooklyn, NY.  With over 100 years of industrial and domestic waste pollution, the EPA 
finally named the canal a Superfund site in 2010, placing it on the National Priorities List and making it a 
candidate for clean up.  Currently, however, the conditions of the canal are no better than they were six years 
ago, or even 100 years ago. 

This poster explores the reasons for the neglect of the Gowanus Canal.  What environmental roadblocks 
exist to prevent clean up?  What about the economic and social situation of the Gowanus neighborhood has 
contributed to this neglect?  Our poster looks at the Love Canal, the first ever Superfund Site, and draws 
parallels to the Gowanus Canal.  Why was the pollution in Love Canal addressed immediately, while the 
environmental abuse in Gowanus was forgotten? 

The poster examines the history of the Gowanus Canal and the current state of pollution.  It studies the 
health and safety risks that exposure to certain chemicals, such as polychlorinated biphenyl (PCB), polycyclic 
aromatic hydrocarbon (PAH), and other volatile organic compounds (VOC) pose, as well as the danger of these 
chemicals spreading to residential areas during floods.  It also analyzes the proposed clean up plan, which 
includes an estimated $500 million worth of sediment dredging and looks at the negative visual and olfactory 
impact that the canal has on residents of the neighborhood. 
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Thank you, Judges! 
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