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Event Summany

The 2012 Environmental Poster Presentation was the culmination of a semester long assignment in
which students researched environmental topics of their choice. Student teams (two, three, or four
students) from Dr. Arthur Kney’s Environmental Science, Engineering course (CE321), Professor
Rachel Brummel’s Intro to the Environment (EVST100), Professor Edward Gamber’s “The Foods We
Choose” (FYS 185), and Dr. Steven Mylon’s Environmental Chemistry course (Chem 252) came
together to collaborate on numerous Environmental topics.

Students had the opportunity to gain valuable knowledge through their research as well as through hands
on experimentation. A number of groups that did hands’ on research worked with upper-classmen, whom
acted as mentors. Each group then had the opportunity to present their findings at the Environmental
Poster Presentation held on Thursday, November 29, 2012 in the Marlo Room and the atrium of the
Farinon Student Center from 7:00 to 9:00 pm. This year the poster session showcased thirty-three
posters.

Throughout the semester, the student teams gathered data and organized their research and other
background information to create posters representing their topics. Over the course of this project,
various drafts were submitted for critique to enable the groups to revise their work and produce their
final poster.The judges selected for this event were a collection of professionals from the Lehigh Valley
along with students who previously took one of the courses. Judges were placed in groups of two or
three to evaluate six or seven posters based on specific criteria including presentation, professionalism,
and aesthetics of the poster as well as the grammar and organization. Each category is judged on a scale
of one to five with one being poor and five being excellent. Each year, prizes are awarded to the top five
posters in each respective class.

If you would like more information about the Environmental Poster Presentation or these specific
courses, please feel free to contact Dr. Arthur Kney at kneya@lafayette.edu, Dr. Steven Mylon at
mylons@lafayette.edu, Rachel Brummel brummelr@lafayette.edu, or Ed Gamber
gambere@lafayette.edu.
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~ 15t Place ~

“Applying Aquaponics to Wastewater Treatment”
Sandy Hardy, Alexa Gatti, and Sandy Trout

~2md Place ~

“An Analysis of Green Roof Benefits: Rain Water Runoff”
Robyn Henderek, Emily Wool, and Olivia Jurewicz

~ 31 Place ~

“Lafayette Goes Local”
Ashley Bohenberger, Alexandra Elling, and Christina Marzocca

“Are Plastic Water Bottles Threatening York Masculinity?”
Emily Crossette, Christina Cucinotta, and Nicholas Limburg

~ 4th Place ~

“Land Use and the Lateral Carbun Flux of the Bushkill Watershed”
Joshua Koeber, Annie Mikol, Alexa Maramba and Charlie Timko

~ 5t Place ~

“Environmental Impacts of Perfloudrinated Compounds”
Alec Eidelman, Matthew McMurray and Chris Parker
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Poster Reseanch Toppico

#1 Conventional Food vs. Organic Food

#2 Impacts of Nuclear Energy

#3 Coal to Clean Oil

#4 Analysis of Green Roof Benefits: Rain Water Runoff
#5 Rooftop Gardens

#6 Effect of Polycyclic Aromatic Hydrocarbons from the BP Qil Spill
#7 Are Plastic Water Bottles Threatening Your Masculinity
#8 Nutrient Cycling

#9 At a Breaking Point

#10 Mercury in Aquatic Ecosystems

#11 Lafayette Goes Local

#12 Geothermal Energy: Power for the Future

#13 Land Use and the Lateral Carbon Flux of the Bushkill
#14 Geothermal Energy

#15 Applying Aquaponics to Wastewater Treatment

#16 It's Food, Not Waste

#17 The Food Energy and Environment Trilemma

#18 Food Waste in America

#19 Alaskan Oil Drilling: Is it Worth it?

#20 Going Solar

#21 GMOs

#22 LEED Building

#23 Benefits of Farmers' Markets and Local Foods

#24 Algea as a Source of Biofuel and its Sustainability
#25 Environmental Impacts of Perflourinated Compounds
#26 Are You Capturing the Sun's Energy?

#27 Bushkill Creek Watershed Nutrient Analysis

#28 Vegetarians and the Environment

#29 Factory Farming

#30 Organic and Local Foods

#31 Endocine Distrupting Compounds

#32 Nutrients in Sullivan Park

#33 Flood Prevention in Easton
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Poster #1

“Conventional Food vs. Organic Foods”
Austin Bashline, Peter Taggart, Zili Wang

The battle between organic and conventional foods has only intensified in recent years. Organic
foods have become much more popular than they used to be. Sales of organic food in the U.S. have
grown from $1 billion in 1990 to $26.7 billion in 2010. Various stages of food production release carbon
dioxide and other greenhouse gases into the atmosphere.

Our group wanted to compare the environmental impact of conventional and organic foods by
looking specifically at carbon footprint. We measured carbon footprint in kg of greenhouse gas
equivalents produced per kg of food produced. We divided food into four main categories: dairy, fruit,
meat, and vegetables. In each category, we picked a specific food to look at. We looked at milk for dairy,
apples for fruit, beef for meat, and lettuce for vegetables. We hypothesized that organic foods would
have a lower carbon footprint than conventional foods.

Upon analysis of the data, we found that organic foods have a larger carbon footprint than
conventional foods. Every single food we looked at had smaller yields for organic than conventional
methods. This meant that the carbon footprint for organic would end up being larger than conventional
because of the increase in production necessary to meet conventional yields. Furthermore, in order to
lessen the environmental impact of organic food we must increase the yields. One possible way we
could go about doing this is through better crop management programs, i.e. crop rotation. However we
believe the best model for maximizing yield and minimizing environmental impact is found within a
mixture of the two processes.

Conventional Food VS, Organic Food
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Poster #2

“Impacts of Nuclear Energy”
Daniel Kaufmann and Thwin Zan

We researched nuclear energy, focusing on the nuclear fuel cycle and comparisons between it and
other energy sources. Our research addressed the full process of nuclear power, from obtaining the
uranium ore to energy production and finally waste disposal. Throughout this process we concentrated
on its impacts on both the environment and human health. We also compared nuclear power to other
energy sources, both fossil fuels and renewables, centering on the different advantages and
disadvantages of each. Additionally, we compared the environmental impacts, space efficiency, and
waste production of various sources. Nuclear energy is becoming increasingly prevalent around the
world and is a topic of intense debate. While nuclear power is incredibly efficient and has little
immediate impacts on the environment, it can have potentially disastrous effects because of nuclear
waste. Nuclear energy costs less per kilowatt hour and other energy sources require much more space or
fuel to produce the same amount of power. Also, nuclear power is not a significant contributor to
greenhouse gases because nuclear power plants have no carbon emissions. However, most nuclear waste
is dangerously radioactive and has a prodigiously long half-life. Nuclear power has the potential to be an
inexpensive and efficient source of energy. However, the waste and possibility of fatal accidents also
give it the potential for disaster.
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Poster #3

“Coal to Clean Qil”
Michael Ryan, Jacob Dietz, Catherine Senopoulos

Coal as an energy source is unrivaled in its ability to draw criticism. Despite the label affixed to it
by the coal miners of the 19th century, the truth is that today there are many technologies capable of
reducing its ecological footprint.

Our project focused on one such technology, the conversion of coal into diesel fuel through a
chemical reaction called the Fischer-Tropsch process. While not a new idea (the technology was first
implemented in Germany during WWII), the process has been improved since then to meet the demands
of a much more environmentally-conscious 2 1st century America.

We used a variety of sources to make the point that coal-to-clean-fuels technology is a practical
energy source. We utilized data from Department of Energy-sponsored experiments to show that diesel
created from the Fischer-Tropsch process performs nearly identical to other types of diesel we more
commonly use today. Maps and graphs helped illustrate the vast amounts of coal located in the U.S.,
and more specifically Pennsylvania. Our project also included a case study of the Gilberton Coal-to-
Clean Fuels and Power Project, the potential construction of a plant in nearby Schuylkill County to
convert leftover waste coal into oil through the Fischer-Tropsch process. Plants such as these are
common in other parts of the world such as South Africa.

While not an end-all solution to the energy crisis, conversion of coal to diesel provides many
benefits that set it apart from other alternative fuel sources, such as: low start-up costs compared to
renewables, quick payoffs, the creation of jobs in the U.S, cheaper oil for consumers, and reduced
dependence on oil-bearing countries.
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FALL 2012 LAFAYETTE COLLEGI:

Poster #4

“Analysis of Green Roof Benefits: Rain Water Runoff”
Robyn Henderek, Emily Wool, Olivia Jurewicz

Our group studied Green Roofs and focused on the impact Green Roofs have on rainwater retention.
We began by explaining what a Green Roof actually is: an expansion of an existing rooftop that is either
fully or partially covered in vegetation. We wanted to know what Lafayette College students knew
about Green Roof technology so we surveyed 106 students and discovered that 37% of students
surveyed did not know what a Green Roof was. Of the students who knew what a Green Roof was
(63% of the total surveyed students), most considered energy conservation to be a driving incentive of
Green Roof technology. Therefore, through this presentation, we aimed to educate the students on the
importance of rainwater retention in both urban and suburban communities and Green Roof
technology’s impact on that figure.

A reduction in rainwater runoff is important to our communities because clean water resources are
vital to our health and safety. Runoff that comes from impervious surfaces pollute our waterways and
enter water infrastructure, leading to combined sewer overflow and point and non-point source
pollution.

A number of studies have been conducted on rainwater retention and all have concluded that Green
Roofs absorb much more rainwater that traditional roofs, leading to reduced rainwater runoff. One study
highlighted in the presentation, the New York City study, concludes that 57% more rainwater is retained
on a Green Roof than on a standard rooftop.

We concluded that Green Roofs not only absorb rainwater but further decrease runoff and reduce
pollution in our major water resources. We believe that Green Roofs provide benefits to communities in
the long run by reducing pollution in the local water system.
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Poster #5

“Rooftop Gardens”
Nathan Papermaster, Nicholas Gurzynski, Andrew Winn

Rooftop gardens are a sustainable solution to help solve our world’s continuing environmental
problems. These gardens allow us to utilize an otherwise unused space to generate a sustainable
alternative method of farming. Our research showed us that rooftop gardens are vital to reforming urban
environments by cutting down on air pollution and releasing oxygen back in to the air. Along with the
decorative benefits of roof gardens, the practical advantages include temperature control, storm water
runoff absorption, and habitats for animals. As we continue to urbanize our natural environment we
neglect the effect we have upon the areas we inhabit. Rooftop gardens are a way we can turn a negative
into a positive by transforming our urban environment. Additionally, there are many economic benefits
associated with rooftop gardens including, increasing property value, saving money on organic foods
and lowering utility costs. The blossoming of rooftop gardens in the modern ages strives for excellence
by farming crops high above the ground, in a safe, controlled environment. The spike in popularity of
rooftop gardens can be attributed to the vast positive attributes that have been universally recognized.
Rooftop gardens help construct a stronger sense of community in highly populated urban areas. Rooftop
gardens display the versatility of farming produce and crops while displaying the reward yielded by our
sustainable actions in urban environments. Rooftop gardens play an important role in a collective global
solution for reshaping the un-utilized urban ecosystem.
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FALL 2012 LAFAYETTE COLLEGIE

Poster #6

“Effect of Polycyclic Aromatic Hydrocarbons from the BP Qil Spill”
Caitlin Mitchell, Troy Williams and Arin Stasco

For our semester poster project, our group decided to look into environmental effects that
occurred after the BP Oil Spill in 2010. After some research we came across the subject of PAH,
Polycyclic Aromatic Hydrocarbons. To get a solid understanding of the effect of PAH’s from the Oil
Spill, we focused on the effect involving humans, fish and the economy in states that touch the Gulf of
Mexico. We also researched methods on how the spill was cleaned up, and newly developed engineering
solutions to oil spills.

Some important information that we gathered during our research was, PAH's and their effect on
humans are not widely known. However, we do know that they have detrimental effects on human
development. Women that are pregnant or looking to become pregnant should not consume foods
containing PAH's or avoid contact with materials that contain them. Because PAH's are lipid soluble fish
and other marine life that came into contact with the oil or were near the spill now contain concentrated
levels of these PAH's. Economically, once the Oil Spilled the FDA placed a ban on “tainted” fish, fish
that had been touched by the oil during the oil spill. This ban on “tainted” fish took a major hit on the
profits of fisheries and companies selling fish. Many clean up efforts were made after the spill but an
engineering solution developed was, a new technique, specifically including nanotechnology.

Once we completed the project and presented our projects to judges, we were able take the time
to reflect on our project. PAH’s obviously a dangerous compound that can have a major health effect on
the unborn generation if mothers consume the compound. It made our group want to understand if there
is a way to remove the PAH from fish, how we can keep humans from consuming them and
understanding what large scale engineering projects will be tested next. If we were to future our project
we would want to look into the testing of large-scale nanotechnology and what results this technology
can have.
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Poster #7

“Are Plastic Water Bottles Threatening Your Masculinity?”
Emily Crossette, Christina Cucinotta, Nicholas Limburg

Estrogenic compounds are a subset of endocrine disrupting compounds (EDC) that mimic natural
estrogen. Bisphenol A, pesticides, fire retardant chemicals and phthalates are types of estrogenic
compounds. Our research focused on phthalates, a type of plasticizer found in many common household
products, including plastic water bottles. Over time, phthalates leach out of the plastic into the
surrounding environment. Research indicates that there is a correlation between male reproductive
disorders and blood phthalate levels, particularly when exposed to these compounds during prenatal and
postnatal development.

Using a Yeast Estrogen Screen (YES), we measured the estrogenic activity in the plastic water bottles
to determine the extent to which plastic water bottles leach estrogenic compounds when exposed to heat.
The YES involved growing yeast in the samples of water. When estrogenic compounds were present in
the sample, the yeast produced a compound that was measured with a spectrometer. The more
estrogenic activity in the water, the more chemical was produced. Samples evaluated for their
estrogenic activity included water from a bottle at ambient temperature, a bottle incubated at 40°C for 12
hours, a bottle incubated at 40°C for 24 hours, and a sample of tap water. Our experiment found
estrogenic compounds in all water samples in the range of 0.8-2.3 ppt with no correlation between
increased time in the incubator and increased estrogenic activity. However, upon further research, we
found studies that proved there is an increase in estrogenic activity with greater time and temperature
exposure. If we were to run this experiment again, we would make several improvements including
incubating the bottles at elevated temperatures for longer amounts of time.
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FALL 2012 LAFAYLETTE COLLEGE

Poster #8

“Nutrient Cycling”
Allison Scoular, Christopher Radomski, Sage Hartlaub

For our poster we looked into nutrient cycling and non-organic gardens from the scale of a small
home garden to high yielding farms. We wanted to see if the addition of nitrogen and phosphorous
fertilizers had any affects on crop yields and overall crop quality. By looking at the processes that make
up the nitrogen cycle as well as the phosphorous cycle, we gained insight into the roles these elements
play in the plants’ lifecycle. Phosphorous is necessary for root growth and stress tolerance in plants,
while nitrogen is a vital ingredient in proteins and enzymes within the plant, and also increases seed and
fruit production. When gardeners or farmers over-fertilize their crops, other problems tend to arise that
can ultimately lead to health issues. Excess nitrogen can lead to discoloration in tomatoes, alter the taste
of food, and change the nutritional content of the crop. On the other hand, when no fertilizers are used,
a deficiency of nitrogen and phosphorous cause thin and spindly stems rendering plants unable to
support the weight of fruit. From our research we found that nitrogen and phosphorous are very
important elements for crop quality and yields, but too much or not enough of these nutrients in the soil
can have negative effects.
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AND ITS ROLE IN NON-ORGANIC GARDENS
Allison Scoular, Christopher Radomski, Sage Hartlaub

INTRODUCTION

Have you ever wondered why farmers spend so much time spreading fertilizers and chemicals on their crops? What do plants really need to thrive? We took a look into the topics of nutrient
cycling and non-organic gardening to see how plants acquire essential elements and how the application of fertilizers impact our food sources.

Non-organic gardens are defined by the use of chemicals, pesticides, or other fertilizers to create the “healthiest” plants. Traditional farming practices invoive the use of non-organic gardening
strategies of fertilizer applicatian to fortify the soil with phosph and gen rich Is. These additions of essential elements can have positive or negative ramifications on food crops
based on their interactions with the natural phosphorous and nitrogen cycles.

e T
: ,
RN . 5 -

NECESSARY NUTRIENTS NITROGEN
Five elements essential to plant growth and overall Carbon, Hydrogen, and Oxygen are naturally abundant in . 5
health: AT T of - — s:r::r:]lalz ::;e;::t in the atmosphere and deep within the -
1. Carbon unnecessary. Nitrogen and Phosphorous, on the other = :
2. Hydrogen hand, are often times in short supply. To compensate for c:::;zt utilize mmz:‘ztfzﬁ" s R T s
- 3. Oxygen insufficient quantities of these elements, they are both :
| 4. Nitrogen often added to fertilizers and other crop fortifiers. "1’: L) “mz‘\e T funcﬂonal e s sliaugend
=qbhozphotous - - The required amount of nitrogen for survival varies by
The ct istics of | el species.
- required for the completion of the plants’ lifecycle - agricultural crops {i.e. corn} use massive quantities of
- role cannot be replaced by other substances nitrogen
- directly involved in reproduction and growth of the HOW FERTILIZERS AFFECT - other crops {i.e. wheat} absorh significantly less nitrogen
plant OUR FOOD - Is a key Ingredient in p and
- necessary for survival - Significant in chlorophyil pigment which is responsible for
- photosynthesis
- s - Vital in plant growth and crop quality
- Increases seed and fruit production
PHOSPHOROUS

- Naturally occurs in the ecosystem in the form of
phosphate as organic, mineral, or sorbed

- The only usable form of phosphorous is phosphate
- Plays a role in early plant growth and hastens plant
maturity

- Important for root growth, encouraging blooming, and (SISl

stress tolerance Nitrogen:

- Essential for photosynthesis - excess can lead to discoloration in tomatoes
- affects vitamin and sugar levels in fruits and
vegetables

- can alter the taste

- changes nutritional content

- build up in dark leafy greens can lead to
poisoning in livestock and small children
consuming these vegetables

S 8 s g 4 b A e g
B e DT

THE NITROGEN CYCLE
The nitrogen cycles is based on three main processes:

1. Nitrification 5
- key In returning nitrogen to the soil where it is SO
accessible to plants at.l,

- Nitrogen fixing bacteria in the soil convert ammonium  FlE=E
into nitrite and subsequently into nitrate in the NG
presence of oxygen

2. Denitrification
- process where nitrate becomes nitrogen gas by
removing oxygen =
- occurs in anaerobic conditions {i.e. poorly drained ey

- fields) . g

3. Fixation
- occurs in three forms

a) atmospheric %
b) biological P
c) fixation caused by lightning k
- supplies nitrogen to the microorganisms that are

THE EFFECTS OF FERTILIZERS
ON CROP YIELDS

P ot e e P = iy = e vy

THE PHOSPHOROUS CYCLE

Phosphorous Is cycled through the environment through the
IR processes of:

Nitrogen and phosphorus:
- increase the size of the crop plant

Deficiency of:
- nitrogen and phosphorus causes thin and
spindly stems rendering plants unable to

ey 1. Sorption
. B - process by which phosghorous is bound to soil
J¥ particles
- : - opposite of this process {desorption} breaks these
M - bonds and leads to more available phosphorous

2, Mineralization f rification in the soil
support the weight of fruit responsible for nit n in the sof
= proces:':”l!l'& organic phosphorous becomes usable - phosphorus reduces the abiitty of plants to o et ot =
3. Dissolution produce flowers and seeds, thereby lowering removal, surface runoff erosion, and leaching where nitrate
- refers to minerals dissolving and sub i the crop vield runs into ground water. Volatization is the process by which
releasing phosphorous 1tis difficult for plants to over-absorb phosphorus Is lost as gas from manure and fertilizers.

because it is quickly eroded by rain.
Too much nitrogen in a plant can cause the plant
to become susceptible to bugs and diseases.

Phosphorous is lost through leaching, sorption, erosion by
wind and runcff, and immobiiization where the element gets
tied up in microorganism cells.

i M

Jones, C., & Sacobsen, 1. {2005).
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Poster #9

“At a Breaking Point?”
Nicholas Villani, Brandon McKim, Dennis O’Heney

For our poster project we will be covering two main subject areas with respect to America’s
water infrastructure; water systems, and the environmental impact of our degrading infrastructure.
America’s water infrastructure has been steadily decaying over the past 40 years. The vast majority of
our water infrastructure was implemented between 1920 and 1980, after which time funding was cut and
development/maintenance could not keep up with the growing population. In the 2009 ASCE Report
Card on Infrastructure, our country received a D- in both drinking water and wastewater; with and
overall grade of a D averaged across all areas of Infrastructure. This shows that water infrastructure is a
current, very prominent subject with regards to our sustainability for the future.

We will be analyzing the physical water infrastructure, with respect to three specific areas:
drinking water, wastewater, and storm water. Within these three categories we will report on the overall
condition of the infrastructure, typical age and useful lifespan, as well as ways in which they are
degrading and some of the different costs or obstacles associated with repairing or replacing
components. We will thoroughly research each of these categories of water infrastructure so as to be
well informed on the current status and any current events associated with them. Examples of such
events include the water main failure in Baltimore this July, the collapse of the I-35 Bridge in
Minneapolis, as well as other disruptions to communities as a result of a water infrastructure failure.

Looking at water infrastructure from more of an environmental angle, we will be analyzing and
reporting on the impacts of our degrading water infrastructure on the particular environments that they
affect. Examples of such areas of focus include combined system overflows (CSO’s — storm water
management), non-point source pollution with respect to the affect of pervious an impervious pavements
relative to quantities of runoff water, as well as efforts to “buffer” the amount of runoff water through
various methods. We will examine general effects of infrastructure failure as well as specific examples
within the Chesapeake Bay watershed and Santa Monica Bay.




<
>~
=
e
5=
.
&,

00042 ¢

FALL 2012




FALL 2012 LAFAYETTE COLLIEGE

Poster #10

“Mercury in Aquatic Ecosystems Summary”
Olivia Lewis, Andrew Rowland, and Leo Spear

Our poster focused on mercury in aquatic ecosystems, which has become a global issue. We
performed extensive research about the problem, gathering information from a plethora of scientific
sources. Our research was then divided into three basic sections: how mercury enters aquatic
ecosystems, the social impacts of this mercury, and possible methods of alleviation.

Humans account for approximately half of the mercury in the atmosphere. The major sources of
mercury include fossil fuel combustion, gold production, and cement production. Volatilized mercury in
the atmosphere can enter bodies of water, where it is converted to harmful methylmercury.
Methylmercury bioaccumulates in small aquatic life and biomagnifies up the food chain to harmful
levels.

Consumption of fish contaminated with methylmercury can have severe health impacts, such as
heart disease and neurological impairment of unborn babies. Unfortunately, many people in the world
rely on fish as a source of protein and nutrients in their everyday diets. This creates an unequal impact
due to the amounts of fish consumed by different peoples. Thus, this environmental issue also becomes
a social justice issue.

We have two basic methods of alleviating the mercury issue. The first is to reduce the
anthropogenic mercury output. This could entail a trade ban on industrial mercury or an international
agreement between nations. The other method involves reducing the harmful impact of mercury
directly. The most promising idea is fish stocking, which would release mercury-free bred game fish
into the environment. Other solutions include mercury sequestering plants or selenium input into
waters.

In conclusion, mercury in aquatic ecosystems is a major problem. What’s worse, the impact is
unequal around the world. Fortunately, we understand the science behind mercury and how it enters the
environment. This allows us the chance to fix it. A big issue for sure, but a solvable one.
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“Lafayette Goes Local”
Ashley Bohnenberger, Alexandra Elling, and Christina Marzocca

Lafayette College continually strives to become more sustainable. Dining Services has taken the
initiative to purchase more locally produced foods in order to help the school reach this goal. However,
obstacles, such as little student support, seasonal restrictions on food variety, limited production rates,
and a lack of awareness regarding the environmental, social, and economic benefits of buying local, get
in the way of reaching this goal. Our project objective was to educate the student body on these
benefits. In turn, we hoped this awareness would increase student support for Lafayette College’s goal of
buying more locally produced foods. Through extensive research and numerous interviews with
members of the Lafayette College community, we compiled a list of benefits tied directly to buying
locally produced foods. After gathering the facts, we surveyed the students to test both their knowledge
of and support for buying local foods. We concluded that, although the students were somewhat aware
the definition of “buying local,” they were oftentimes unaware of the diversity of its benefits. Almost
fifty percent of the students surveyed revealed that they were not willing to support buying an increased
amount of local foods if it meant sacrificing some seasonal foods. This may be closely linked to the
students’ belief that the biggest benefit of buying local foods is solely economic, a benefit students may
be less inclined to support. We hope that through this project, we were able to increase student
awareness of the benefits of buying local. Furthermore, we strived to increase student support, as this
will allow Lafayette’s dining halls to implement their plan of becoming more sustainable through local
food purchases.
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Poster #12

“Geothermal Energy: Power for the Future”
Lucy Bass and Kathleen Jordan

We researched Geothermal Energy and its relevance today as a potential major world power
source. With depletion of fossil fuels looming, there is a rising demand for alternative energy sources,
one such source being geothermal energy. We looked at the past, present and future of geothermal
energy, along with economics and environmental impacts, both scientific and social. We compared
geothermal energy to numerous other resources, both fossil fuel and renewable resources, to determine
the potential of geothermal in competition with other sources. After this in-depth analysis, we looked to
determine whether or not this up and coming power source was a feasible option for Lafayette College.
While geothermal energy is naturally more available in other parts of the world, this energy source could
be harnessed in Pennsylvania for smaller energy uses such as heating instead of electricity. Researching
geothermal energy was eye-opening, and instilled a solid belief in both of us that there are great
renewable resources to be utilized when society commits to “go green.”
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“Land Use and the Lateral Carbon Flux of the Bushkill Watershed”

Josh Koerber, Annie Mikol, Alexa Maramba, Charles Timko

Rivers serve as a major conduit for the lateral transfer of carbon from continents to the oceans
serving as major link in the global carbon cycle. Anthropogenic land use and urbanization can
drastically increase carbon loading into local watersheds, and reduce the amount of carbon stored within
the watershed. Our research focus was on that of the lateral transfer of carbon throughout the Bushkill
Watershed serving as a preliminary investigation for future research. We looked at the primary factors
associated with carbon loading into the watershed including urbanization, mining and the cement
industry, wastewater treatment practices, and agriculture; and analyzed how each of these factors would
influence the global carbon cycle, specifically how it affects carbon cycling within the hydrosphere. We
also looked at past research which analyzed how different types of carbon inputs could be metabolized
differently by microorganisms within the aquatic ecosystem, determining the fate of that carbon. We
then considered the broader implications of this issue, namely the fate of that carbon, and how an
increased flux of carbon from the continents to the oceans may significantly increase carbon loading to
the atmosphere. Overall, we found that anthropogenic land use has significantly increased carbon
loading into the Bushkill Watershed, and increased levels of organic and inorganic carbon into the
watershed may have significant global implications.
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“Geothermal Energy”
Brendan Boyd, Nick Hyson, Owen McCann

Our group focused on analyzing the interconnected relationships of geothermal energy. We
thought that not only looking at the uses of geothermal energy, but also studying the potential economic
and political benefits of this energy source. We researched various sources in order to view the
numerous relationships from different perspectives. Geothermal energy is a renewable energy source
that is small, but is an increasing segment of the world’s energy sources. Geothermal energy can be
applied to residential and commerical settings, as well as used to generate electricity for power plants.
Its main uses break down into direct use applications where heat is pumped directly to a needed source,
heat pumps which provide heat for homes and office buildings, and power plants to produce electricity.
Geothermal energy is further developed through the use of public policy; both tax incentives and grants
increase the geothermal energy business. It benefits local economies and creates local jobs. Geothermal
energy systems are relatively inexpensive to maintain, they only require a large initial investment to
implement the systems. As compared to fossil fuels, it costs less to maintain and upkeep geothermal
energy. Geothermal energy has very little environmental impact and is a reliable and efficient renewable
energy source. It has several significant drawbacks. It is site specific, meaning that the source of energy
is often distant from where people live. Geothermal energy also causes significant and expensive
engineering design difficulties, and its parts are expensive. As technology develops, the costs will fall
and the it will become a much more economical and viable energy source.
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“Applying Aquaponics to Wastewater Treatment”
Sarah Hardy, Alexa Gatti, Sally Trout

In response to the growing pressure for clean water, Living MachinesTM, designed by Dr. John
Todd, offer a wastewater treatment alternative to expensive, high-energy, conventional systems. Living
MachinesTM treat sewage effluent with a series of components containing plants, bacteria, fish, and
fungus in symbiotic ecosystems. By utilizing nature’s technology, Living MachinesTM make an
essential societal function more sustainable and aesthetically pleasing. Living MachinesTM are being
used for wastewater treatment by corporations such as Coca-Cola® and Tyson® as well as for national
and international municipal wastewater. The technology is not yet being utilized in the local wastewater
treatment plant.

This study is analyzing the feasibility of incorporating Living MachineTM technology into the
local Easton Wastewater Treatment Plant (EWTP) to demonstrate the benefits of sustainable systems to
the community. Phosphorus removal will be tested, as it is often the limiting nutrient in eutrophication.
Phosphorus levels are currently not limited by the National Pollutant Discharge Elimination System
(NPDES) permit at EWTP; however, phosphorus will likely be included in future permits. The EWTP
wastewater used was taken from the effluent of the secondary clarifier, before the chlorination process,
as this is where the final design will likely be implemented. Baseline tests indicated approximately 3.3
mg/L of total liquid phosphorus in the wastewater. Previous research indicates water hyacinths, a
floating macrophyte species, are effective at removing phosphorus from water. Water hyacinths will be
tested for phosphorus removal by growing plants in a tank with wastewater continuously circulated for
better nutrient uptake. Water and plant samples will be collected throughout the testing period, and both
liquid and solid total phosphorus will be measured. Predicted results will demonstrate decreasing
phosphorus levels in the wastewater over time. Future tests will study nitrogen removal, the second most
limiting nutrient in eutrophication, and other plant species. The final results of the study will be
presented as a proposal to the Easton Wastewater Treatment Plant.




fied
&
o
)
=
\.II.
=
ot
5]
T
h

=
E
S
-
E
.
i)

B

FALL 201

ueyd ML M toiseg 03 sBujpuly Juasald .

paguasap ASojopotpiaw
o3 Buipso3oe toissas WAL BuLNp $1533 10NPUC) .

JdEOM JeNind

(EL6T sapjen) syupety J33em u Hyerdn soydsoyd jo ydes (g amdi

[widd) vonenuadus) snuoydsoyd jo 3o
L1}

2 = v o« o~
{yued Asp 3/8w)
Uau0) shioydsoyd (@)

upeAY 1a1em uj JuAUo] snioydsoyd
*SA J3IBM U] LORRNRUIIN0D sniodsoyd jo SoT

uoReRUaLod snioydsoud Joj Jueniys 153l 'g
Aep © 301M) S31dWIES J3TeM DIIOD «
BIHAIMT -
dwnd ajqyssawsgns Buisn (uaniys
pue Juj Jo Buixiw) UCREINIPIL Ja3BM RUOD «
WSLLX LS 'LT X SUOISUSWD YUBL .
YyiupeAy Jayem BuimasB juey ydnony sidwes uny ‘p
(aujuo Jap:o} susid WpURAY Jajem BA|| UIMGO °E
Jaijiseid AJRPUCDIS JO JUBNEYS WO «
suoljeB ot »
ueld JUBLNERI| JAIEMIISEM UOISE] LIOL) JaNBM 1DB(I0D ‘7
JUIPUIUBAANG ISV ‘UOSHIM SIHTUD YUM HIOM -
Jue|d JUILABILL JTEMIISSM LOISE] 1€ SSIOXD Uf JUILIINU NUNRIQ T

AS0T10AOHLI3IN

'CET-EBT HE)6) UORANOY [CoMNIOHNUT MANSI ¥ SWNIIRN)
Ly *(BU6T) ¥ Ausmd 9 T 20398) 1 ‘Hosidydars 5 enon

f}sin.f!ﬁigﬂ%iég_.ﬂ;
‘BET-601 9 Bupsoubuy
1030007 "WeUREaL] 3190 1) TorSorouyIe) DU Jo WINTIP ML THid1| W ‘osdasor § “1ppeL

194511 b ionintin
B 10 ypmal WO e Hd o DOUT{EL6T) 1D WOTINT '8 "L SeneH

S3IONIFIAIM A3

Aue3 N3 . Jajem 1oL =
A3 IMCIARIIN - uogesi; .
Juey 135004 o 40} pesn ag ued «
(swagsAs auwlos aiqnod 10N -
U} punoj) sjueuodwiod jeuoRippy 9 nding
suanny
$520%3 Sujujewad dn fe sweld » snuny .
[9ae:3 ysnonp sjue xqasae
‘spaq jueid Japun moy JEM uado uj peBsMINP «
PUBRaM paldngsuoy g Aysiaaiun
spinby| WAy spijos sayesedas « NEIS BjuBAASUL] YL -
YLD 7 moy Juanyul Jo Junowe
U@ Jo woRoq oqu| ‘UoRisOdLLICD J31EMAgSEM
%E%ﬁi&&:&&o ‘aqpwpR uo pusdag .
jum opqosae ‘€ Aoy
se¥ uaSonu 0y wEngm 0 €A
{U Jaauod sdjysuopeal
1oy Jqqouae _380 'z anoquiAs xadwa) «
Janew dfuelio uo PRY) SIGAIN - sa3eIGEUML]
spinby| woJyj syeiedas spios .« pue ‘snduny
jue 3pdas Jqosdeuy T ‘epagaeq ‘sueid ‘ysid «
sd:xs syuauodwo)

auten-a0] duIes Jo weidey( i Jindy

olapauag Ateyoez pue ‘zalwey suyd
‘UOS|IM S3{IeYD SN ‘JRqUIBD pJemp] I ‘|Swiinig
j3tpey uQ ‘ueuusig [Pyaey 4Q Asuy snyly ua

SLNINIDAITMONINIY

raBUIUIBIN BuiAr
© P3| ‘wiasAs Raidwco
) PauBisep ppoL uyor 1g «

payuawadi
Ajapim J0u 5] wWashs anq
PIIINPUCD YIRS IO «

sajuedicd 3die) pue ‘BuyD
“OULIBA ‘AjsIaaiun ayms
SjueAAsUUad 341 Aq pasN «

uofingjod Jagem 30Rp3Y anaaye
eay ueuiny ~3500 'anjea opayisae
PUR SWaJSASOI3 ISNGOS AOWU0LG » ‘ssapiopo ‘Aiaus Moy .
Japem pinby) ‘vesi paywi o
Bu © ‘ysy ‘ejagoeqg
jusunesl) ._ncﬂnvvcnc.mwss E
139eMma)seM JO Bcuelioduy

Adsouo asotl sasnbay .«
pauinbau pue| jo Junowe ke .«
40pa [nog «
T IE ATEL T 131DM3IS0M
SJUaLNU BuiAowas Jqnoyf. « 10313 01 soUOdoNbD
SPOIBIAI asn saupyIDW-033
uaungeay) [euopuaauc)  gsauodenby s)leym

A93em
woy spuannu Sulacwsd uy
Aauspaiys s,aunieu SHWIN «

MIINNAAD

Juejd usuneal) JILMalse uoisel
3y oju] ASojouyday aujyde-003 Juawajdw pue stuReAY
Jagem u) neydn snioydsoyd Joy 1533 Asojesoqe; ulisaq

AAILO3r8n

oI, AT[ES PUE ‘THED) BXOTY ‘APIR}] UeIes
._.ZM S..-.(Mm.._- VILVMILSVM Ol SaAINOdVNBY SNIAddY




FALL 2012 LATAYETTE COLLEGE

Poster #16

“It’s Food, Not Waste”
Andrew Goldberg, Spring You, Daniel Friedwald

The amount of food that is discarded as waste is unsustainable. Food is discarded at every step of the
process before and after it arrives at our table. Our research focused on several aspects of the current
food waste crisis including: identifying the major sources of food waste, identifying several solutions or
strategies for reducing food waste, and developing recommendations for Lafayette College which fit
within the existing “Sustainable Food Loop” infrastructure. As food waste comes from many sources
and in various states, there is no “silver bullet” solution to the crises; however, we identified four food
waste recovery methods. These methods: source reduction, feeding hungry people, composting, and
sustainable agriculture practices all have their distinct advantages with various types of food waste, but
if implemented all together, will lead to a more sustainable future. It is in the best interest of the college
to improve upon the current model for diverting food waste by using the already existing infrastructure
in order to make positive impacts on the environment and to become a national model for sustainability.

321), Spring You (FYS 185), Daniel Friedwald (FYS 185)
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Poster #17

“The Food, Energy and Environment Trilemma”
Jacob Parrish, Dan Dymecki, Kelly Chickering

As the use of technology has progressed, so has the need for ways to power such innovations.
The competition for energy sources is continuously increasing and driving the search for a balance
between three delicate factors: food, energy and the environment. We decided to research the alternative
energy source of biofuels, which use materials like corn or sugar cane to break down into usable fuels.
There are various types of biofuels, among them use of scraps from foresting and harvesting of rice or
wheat, growth of mass crops on soil degraded from agriculture and decomposition of municipal wastes.
Although these options seem beneficial to the environment, they may actually have negative
consequences in the future. Use of land for biofuels could eventually lead to a competition with use of
land for food production as the population increases. Certain biofuels may also end up giving off more
greenhouse gases into the atmosphere depending on the processes used to produce the fuel. Based on our
research on biofuels, they don’t appear to be sustainable sources of energy that are beneficial for the
environment as well as a good balance for our need for food in the long-term. Alternative methods of
harvesting energy need to be developed, possibly using the wind, sun, tidal motion or chemical energy.
Wind farms have become more common in suitable regions, as have solar panels. However, these ways
of mechanically harvesting energy can be further developed to be more cost-efficient and convenient for
the general public in order to have a greater impact. It became clear from our research that although
certain biofuels may last into the future, they won’t be able to satisfy the food, energy and environment
trilemma without the help of alternative forms of cleaner energy.




7 @-uoisisAuod
pue| woiy sased asnoyuasid
9y oJe S|a
1o Js0) Jamoj 03 Buidiay a.e sjanjoiq 104
ueyy Jaueap sy uaolpAl] JO UORINPOIG. pue) ojul SuiaAUOD JO peassul
aupjosed 1e3t =uadospAy jo ByT. PO0} 10} pue| asn jey] siawieq
sed jeanjeu wouj ape sy uaBapAy ISON.
J31eM pue uadAxo ase synpoid-Ag.
JSIBAUN BY) U JUIWII(D JUBPUNGE ISONe :
"uaboJIpAH e e
"U3IDOIPAH / (1) uo|SI9AUOD
- sased asnoyuaaid .

puej Supnp paseajas ale $590%3 »

. | sased asnoyuaa.d aio s{ony 1550} OU »
X 3|qemaual «
:asnedaq

|edyauaq se paalasiad ale sjanjoig

Zsujauag

:uoisnjpuo)

COLLEGE

puejwiiey
0} pug| 3ol 1IAUOD Siawied

| ‘stony aapeusaye|

S —— s i d uno o} Jamsue ay) -
i1 Asuow 50| 03 Siawuey ; ~ "spaau A1aus pue ‘saujoeut
Suisnes ‘auypap sytodx3 | 'siedano jony 03 3aey jjjM 3nq uopejndod Suimosd

S321N08S 3|qEIS BJOW-
uns

3y3 ‘saAem ‘sjjiwspuim Bujsn Ajgesjueydaw paldajod aq Aew Alisus-

LAFAYETTE

13A3 Jno fany 3snf 03 pasn Jaduo| ou st o) - | 1
*pue| pue ‘uiod
. ; ‘110 ‘sed i} saunosad Jueriodiul Jo uonaidaq -
—— : . 1 12ny 3noqe Supjjel uaym anss) Jofew
. € 5| BWiWaju jejuatiucsiaua pue ‘Adisua ‘pooy ay -

dn s208 pooy jo adkd

ucm_m:tsuvmmmw_m._.___
aJe sased asnoyuaalg - TORPNpOIIL] 7

janjolq 1o} u10d moJ3 0} pue| asn siawe]
'PO0} Jo pEBISU| ‘SpuBIap [aRy Joj pasn
3q 03 paau fjiMm pue) 2nYndi3e JO %0T-ST NN 343 Ul MOYS S3IPNISe
2N} 10 POOJ UIIMIDG INOYD Y] Y)IM paded.
0S0Z Ul
[ i, CIE O - - - r =3
uojiiiq 6 pa13aiosd ‘DOOZ U) UK 9 ‘00T Ul UoNKA | uolieindod. dn sa08 Adiaua Joj puewaq

7T ¢[an] 70 po0q auljawif Juang

du1yd Aj19) pue ppPswAQq ueq ‘ystided qoaef

EWWI|I4] JUBWUOJINUT pue ‘Asiogu] ‘poOO- ot

S

FALL 201




FALL 2012 LAFAYETTE COLLEGE

Poster #18

“Food Waste in America”
Victoria Moscato, Nicole Catino, Jen Ruocco

Our poster, Food Waste in America, discussed the inefficiencies along the process that follows food
from its production to its disposal. We spoke about the history of food, how society has interacted with
food and waste in the past and how we got to where we are today as major contributors of food waste.
Each year, Americans waste 33 million tons of food, which is equivalent to throwing away $165 billion.
That waste generates negative impacts on the environment, which was also examined in our poster. We
discussed food production as a huge actor in negative environmental impacts due to improper care and
feeding of livestock and the overuse of synthetic fertilizers on our crops. In order to maintain some
positive outlooks we ended our discussion of food waste in America by presenting recommendations
that we felt could adequately address this pressing matter, including a re-structuring of consumer
expectations, rotational grazing and vertical farming.
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Poster #19

“Alaskan Oil Drilling: Is it Worth it?”
Emily McGonigle, Hailey Votta, Christine Almer

We studied if drilling for oil in Alaska is worth the costs to the environment. Currently there are
plans to drill offshore and inland in Alaska. Shell Alaska to drill in the offshore Arctic. Though, these
plans have been cancelled for this year because a series of glitches on the company’s oil barge resulting
in damage in the containment dome created to hold oil in the event of an underwater leak, plans have
been set to start drilling in this location in the summer of 2013. The ANWR, or Arctic National Wildlife
Rescue, is a 19.6 acre national wildlife refuge in Alaska that is the nesting site to thousands of birds and
the calving ground of caribou. Because of oil located on about 8% of the ANWR there are plans to try to
drill on the area despite it being protected by the federal government. It is believed that if this oil was
recovered, it would significantly increase domestic oil production. The problem with drilling in Alaska,
both onshore and offshore, is that there will be irreversible damage to the environment and ecosystems
there. Although drilling in Alaska would help the United States reduce dependence on foreign sources
subject to disruption for oil, the environmental risks of drilling for oil in Alaska are too large. Looking
back on the oil spills that have occurred, one can see that the destruction left in their wake is enormous.
Unlike drilling in places such as the Gulf of Mexico where the primary challenge is depth, the Arctic
poses other threats. These threats include ice cover, subzero temperatures, and harsh weather. It is also a
concern that drilling operations could threaten animals, onshore and offshore, such as bowhead whales
and caribou. Doing such damage to the beauty of Alaska and its inhabitants is wrong and
environmentally and economically unsafe for Alaska.

Alaskan Oil Drilling - Is it orth lt
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Poster #20

“Going Solar”
Kyle Brinkerhoff, Kristen Berger, Taylor Amato

The focus of our research was on how solar panels work, the economics behind using solar panels,
and the environmental impacts of using solar panels. The basic principle behind how solar panels work
is that they capture the suns energy and convert it into electricity. Solar panels are a large initial
investment, but a good one over the long-term because you will have virtually no energy bill and they
will end up paying for themselves. There are many federal grants and loans available that the small
businessperson or the homeowner can apply for to get help to pay for solar panels. Solar panels are
currently cost-effective in the long run, but they are still a work-in-progress. Currently the majority of
solar panels operate at about 10-15% efficiency and there is no great way to store the energy from these
panels. There is a lot of potential with solar panels. If scientists can find a way to better store the energy
captured by solar panels and increase the efficiency from what they are today, they could produce a lot
of energy, at virtually no cost. Solar panels are a clean source of energy that do not create water or air
pollution. While solar panels do require fossil fuels to make the panels themselves, they are still an
environmentally friendly source of energy that should be taken seriously and invested in more in the
future to reduce our ecological footprints.
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Poster #21

“GMOs”
Dan Beideman, Chris Pelland, Devon Gorbey

Over the past two decades, GMO use has increased dramatically while consumer awareness on
the subject has remained low. Furthermore, extensive and comprehensive research has not been
conducted on GMOs. What research has been published is primarily funded and carried out by the
industries that produce GMOs, and is typically short-term and likely bias. Recently, more long-term,
independently funded research has been published, with some contradictory results. The goal of our
poster was to review the published literature and draw conclusions on the environmental and health
effects of GMOs with regard to selected issues.

Specifically, we examined the environmental and health effects of “Roundup Ready” and Bt
modified crops, which are widely used and are associated with many potential environmental and health
issues. We also examined the issue of product labeling, and noted that the United States has no legal
requirements for the labeling of genetically modified food, despite being the leading global producer of
GMOs.

We developed three conclusions based on our research: (1) Specific and general negative
environmental and health effects have been linked to GMOs; (2) More extensive and unbiased research
needs to be performed in order to accurately assess the safety of environmental impact of GMOs; (3)

United States citizens need to be more informed on the food they eat and the possible deleterious effects
of GMO:s.

essing GMO
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LAFAYETTE COLLEGE

Poster #22

“LEED Building”
Travis Barr, Michael Coates, and Darren Wright

For our poster we investigated the LEED certification of buildings. We spent our time
researching several areas; the current organization and certification process, its historical context, the
cost and safety of a LEED versus a non-LEED construction, and what was being planned for the future.
During the process we came to the realization that the system was lacking transparency and also was
extremely difficult to comprehend. We decided to investigate a method in which “green-washing” could
be minimized, while the common consumer could easily understand the given information. We
discovered that the costs and safety of LEED projects are the same as non-LEED projects. We
acknowledge that the USGBC is still working and adjusting LEED, and hope they take steps similar to
those that we suggest which would help increase transparency, allowing for the true goal of the system
to be achieved, the preservation of the environment and resources, while rewarding those for taking
actions to support such an idea. It is important to note that the system is continually improving and
every year the number of LEED projects is increasing, which suggests that at a point in the near future
LEED will be in a position with enough influence where the system on the table will control the way
construction projects are approached, and it is important that the proper system is in place by such a
time.
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FALL 2012 LAFAYETTE COLLEGE

Poster #23

“Benefits of Farmers’ Markets and Local Foods”
Leikune Aragaw, Austin Luginbuhl, Caroline Ladlow

In recent years, the commercialization of food production has led to problems leading to an overall
reduction of food quality. In our poster, we looked at farmers’ markets and local foods as an alternative.
Due to the interdisciplinary nature of the topic and the classes we are taking, we took a broad approach.
We accomplished this by investigating the different benefits of farmers’ markets and local foods from
environmental, health, social/community, economic, and political perspectives. We also looked at the
possible cons/challenges with farmers’ markets and local foods. Through the process of doing this poster
and research, our team believes that farmers’ markets and local foods are better alternatives to
commercialized foods. Although they come with challenges, we believe sacrifices are necessary to move
forward to a more sustainable and environmentally friendly world.
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Poster #24

“Algae as a source of Biofuel and its Sustainability”
Abél Kidané, Brian Bock, Ryan Callanan

Our poster is about algae and how it can be used as a source of fuel. We discuss the state of the
technology and how it is currently being used. We also discuss the methods of growing algae that are
being used, their efficiency and construction costs. We touch upon methods of extracting lipids from the
algae which then can be processed into oil. We also mention the various possible paths of research that
can lead to the increase in yield of lipids to turn to biofuel.

Algae grow in all types of waters like lakes, ponds and oceans. They have a very high
reproduction and growth rate and do not require much material, making them easily cultivatable for use.
The two main ways algae can be grown on a large scale is through the photobioreactor method and the
open pond method. The photobioreactor is much more efficient and is more common because it is a
closed system, meaning no outside contaminants can enter the system and interfere with the growth of
the algae. In addition, it allows for ideal conditions to be set, making it very easy for algae to grow
rapidly. This differs from the open pond system in that open ponds are vulnerable to contamination and
even invasive algae species.

The main part of the algae that in needed for the production of biofuel is the lipids. These lipids
contain triglycerides which are then converted to biodiesel through the process of trans-esterification.
The resulting compound is an ester which is very similar to diesel and is fully usable in diesel engines.
To extract these lipids we first need to dry out the water which consists of about 50% by mass. After
this step there are two ways to extract the lipids. One is by increasing pressure to as to squeeze the lipids
out of the dried algae. The other is by using special solvents that dissolve the triglycerides but not the
other material and then extracting the lipids from the solution usually by boiling and making it
precipitate. Both methods consume a large amount of energy and depending on the design, one can be
more efficient that the other.

More research needs to be done on how to increase the efficiency of systems and also increase
the productivity of algae. For mass production, initial costs of construction are very high and profits are
not guaranteed due to the presence of cheaper (but less clean) sources of diesel which constitutes to the
lack of widespread use of this technology. However as oil deposits run dry and the world looks to a new
source of fuel, algae biodiesel can be a very viable option.
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Poster #25

“Environmental Impacts of Perflourinated Compounds”
Matthew McMurray, Alec Eidelman, Chris Parker

Perfluorinated Compounds (PFCs) were introduced to the consumer market 50 years ago. The
compound has been widely adopted by industries to create a non-binding surfactant seal for many
domestic products. Compounds are not found naturally in the environment, and because of this
anthropogenic nature, quantity of information pertaining to the environmental, and biological impacts
are still under investigation.

PFCs cause Bioaccumulation in membranes of living organisms. Some of their properties are
that they; do not hydrolyze, photolyse, or biodegrade in any environmental condition currently tested.
They are found in: cooking appliances, food packaging, upholstery, Teflon products, fire retardants.
Highest levels of PFCs are found in bodies of water, and remediated within soil near industries and
plants where fluoropolymers and PFCs are produced. Mass flow for Perfluorinated Compounds are
unidirectional in nature, it flows from the point or diffusional source to where it bio-accumulates.

Toxicity studies show PFCs accumulating in adipose and muscle tissue. Animal studies have
linked high exposure level of PFCs to bladder cancer, liver cancer, and developmental and reproductive
toxicity in neonatal mortality. PFCs are a likely carcinogen for humans, with largest concern for
pregnant women, where PFCs can cross the placenta to the developing child.

Regulations for Perfluorinated Compounds have led to it becoming a Persistent Organic
Pollutant in 2005 by the Stockholm Convention for it's bio-accumulative properties. In order to help
PFC levels in the environment we need to make a sustainable solution for removing PFCs from water
resources and regulate waste from production plants. This can be done by using other, less toxic,
chemicals for similar uses, or by treating waste water to remove PFCs.
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Poster #26
“Are You Capturing The Sun's Energy?”

David Niemann, Tom McCutcheon

The sun is a vital part of our existence as a species. It brings us light, heat and the ability to produce
clean sustainable energy. The environmental benefits of solar power have long been recognized but only
recently have the economic benefits come to light. It is a smart business option and, as of recently, even
holds a place in the heart of the average consumer. Through government programs and other recent
innovations owning solar panels has suddenly become an opportunity to make a profit. Our project
details the science and practice of owning solar panels and strives to identify with a general audience
through its content and message. We were able to conduct a personal interview and get statements as
well as data regarding consumer solar panel usage. This, to us, really made the practicality and
feasibility of a solar powered world come to life. As a result, we have presented our information in such

a way that people might look to photovoltaics as the way of the future and something to consider in their
own lives.
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Poster #27

“Bushkill Creek Watershed Nutrient Analysis”

Gabriel Hernandez, Alexandra Hunsberger, Stacey-Ann Pearson

The primary purpose of this project is to compare the levels of nutrients in the Bushkill Creek
Watershed to the state regulated limits for a healthy body of water. As we delved into the project
subsequent objectives were developed: observe, predict and document how nutrients levels affect water
quality in the Bushkill watershed; and formulate a plan defining how the community can work with
government agencies to remediate this environmental problem.

In order to understand the depth of this issue, we must discuss the impacts of nutrients on water
quality. Nutrients are essential to life and growth; however, high concentrations of certain nutrients in a
stream (nitrogen and phosphorus) can have significantly negative impacts on human and aquatic life.

We found that several points of the Bushkill Creek have very high levels (higher than regulations
allow) of Nitrate-Nitrite and fecal coliform. Excess Nitrate-Nitrite leads to eutrophication (an
unsustainable stimulation of plant growth, which results in the death of stream). Also, if Nitrate-Nitrite
infiltrates the groundwater supply it will be fatal to toddlers younger than six months. High Levels of
fecal coliform provide a warning that there are possible disease carrying pathogens floating around in
the water. The Department of Environmental Protection has accounted for these effects and has
restricted several miles of the Bushkill Creek to impaired status — no swimming, no fishing, no entering
the stream.

There are several factors affecting the nutrient levels in the Bushkill Creek: fertilizer runoff from
residential properties, ruptured septic tanks along the bank of the creek and non-buffered (storm runoff
drains straight into creek) farms. In order to begin the process of correcting this problem, students,
scientists and conservancy groups need to work in tandem to educate the public about the effects of their

everyday actions, and recruit residents’ resources to protect a critical part of the community life — the
Bushkill Creek.
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Poster #28

“Vegetarianism and the Environment”
Olivia Waxler, Caroline Kearney

For this poster project presentation, we decided to investigate the effects that a vegetarian diet has
on the environment. We researched the many side effects that meat production and consumption have on
the environment, such as, the depletion of once abundant resources, the pollution of air and water, as
well as the cruel treatment to animals. With the production of meat, we are losing more than we are
gaining. As the global population continues to increase, so does the worldwide demand for meat.
Throughout recent years, meat production and consumption has taken a toll on the environment in
various ways. Due to this increased production of meat, our once abundant source of fertile land is being
rapidly cleared to create raising grounds for livestock. Factory farms, which provide the majority of our
country’s meat, are responsible for releasing harmful admissions that pollute the air and the environment
as well as the harsh and immoral treatment of livestock. As a result of human desire for meat, entire
ecosystems are being destroyed and our environment continues to deteriorate. Attempting to find a
solution to this rapidly growing issue, our team investigated the effects that a vegetarian diet, one that
completely eliminates meat, has on the environment. Our group also focused on the ecological footprints
that each diet, vegetarian and carnivorous, leave behind, and compared their impacts on the
environment. We concluded that a vegetarian diet leaves behind a significantly smaller footprint and
therefore reduces the amount of greenhouse gases that are released into the atmosphere. We found that

by eliminating or mitigating the consumption and production of meat products in the U.S., these issues
mentioned would be less of a threat to our environment.
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| Vegetariansinthe US
As the global population to , so does the worldwide demand for meat. Throughout .
recent years, meat production and consumption has taken a toll on the environment in various ways. Due
to this increased production of meat, our once abundant source of fertile land is being rapidly cleared to i .
create raising grounds for livestock. Factory farms, which provide the majority of our country’s meat, are Only 3% of Americans currently follow a vegetarian diet. This Is because
le for rel harmful ad that pollute the air and the environment as well as the harsh | people who want to shift to a vegetarian diet find they face physical and
of li k. As a result of human desire for meat, entire ecosystems are being i mental constraints.
yed and our to di to find a soll to this rapidly Plant foods based on vegetables, cereals, and legumes present the lowest
growing issue, our team investigated the effects that a vegetarian diet, one that completely eliminates GHG emissions with the exception of those transported by airplane
meat, has on the environment. We found that by eliminating or mitigating the consumption and production Switching to a vegetarlan diet has become easier: there are plenty of online |
| of meat products in the U.S., these issues mentioned would be less of a threat to our environment. sources that can help you reduce or eliminate meat in your diet and eat more
E TE local and organic foods. Some les are Veg Times
’ Meat Eater’s Guide to Climate Change, and Ecology Action’s guide.
S Dl A vegetarian dlet promotes good health in people that follow ane. It is known
M 'eat P rod u CﬁO n a n d ’ 1o help maintain good body weight, better cholesterol level, prolonged life,
g N 1 and lower risk of developing cancer and other diseases
Factory Farming

Use of Resources 4
It takes 2400 gallons of water to produce 1 pound of beef while only 180 gallons is needed to produce 1 v
pound of wheat flour
A carnivorous diet requires 2.9 times more water, 2.5 times more primary energy, 13 times more £
fertilizer, and 1.4 times more pesticides than a vegetarian diet
A hog weighing from 100 to 240 pounds will consume more than 500 pounds of feed in its lifetime,
meaning over 10 million pounds of feed is consumed annually by factory farm hogs alone .
A single hog consumes 21 gallons of water daily, while a cow consumes 50 gallons daily The ecological footprint- measure how fast we consume resources and generate waste,
compared to how fast nature can absarb our waste and generate new resources. Based on an
- - » - average lifestyle in the U.S., the amount of resources currently on earth would not be able to
: & ~ | sustain the world’s population if everyone on the planet were to live like we do. Vegetarians
' generally consume fewer resources than meat eaters and therefore lives of vegetarians are
much more sustainable.
We took a survey the footprint of a P: ta a meat
consumer and discovered how much of an impact the ekmination of the consumption of meat
really has on the resources of our planet. Based on this survey, 7,25 earths and its resources
would be needed if the entire meat, 10 4.10 earths, needed if

all were vegetarians. It is clear that a switch to a vegetarian diet would significantly reduce the
amount of earth's

Factory Farm Pollution
. ible for rel 80% of ia emi in the US
* Asingle dairy cow emits 19.3 pounds of volatile organic compounds per
year, making dairies the largest source of the smog-making gas
Producing 2 pounds of beef emits more greenhouse gases than driving a car
for 3 hours and uses more energy than leaving your house lights on for the 1 : - =
same amount of time 3 4 = Gootds afd =
7,000 tons of dust containing bacteria, mold, and fungi is produced annually oo rVices Fostanipt
by factory farms -
Farmed animals produce about 130 times as much waste as the human
population does dally, 87000 pounds of waste per second
The trillion pounds of waste produced by factory-farmed animals each year

= » ¥
are usually used to fertilize crops, but end up running-off into waterways @ +* e +* Q + Q -+ Q * 0 + G + .
polluting them

Meat production accounts for nearly one-fifth of total greenhouse gases
emitted worldwide = 7.25 Earths

“A global shift towards a

vegetarian diet is vital to save

the world from hunger, fuel

poverty, and the worst impacts . o B
of climate change.” —United : . 4

Gooda ang
Sarvices Footarnt
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Poster #29

“Factory Farming”
Daria Donato, Leah Salamone, and Bridgit Reeve

Our poster project focused on factory farming’s negative relationship with human health, animal
health, and environment health. We chose to investigate a topic that we felt the need to learn more about
especially to improve our individual eating habits at college. This topic to us was factory farming
because it plays a very large role in the food industry and in many areas, is the sole provider of meat for
many families.

We began our presentation by defining factory farming with its universal, straightforward definition.
As Bridgit carefully explained, she pointed out elements of the few pictures we displayed on our poster
to help move her point across. Upon finishing, Daria then described the role factory farming plays in
human health, and then followed with the role factory farming plays in animal health. Leah then spoke,
focusing on factory farming’s impact on the environment. This was followed by her conclusion of our
presentation and at that point she opened up a period of time for the judges to ask their questions.

In many cases, the remainder of the poster discussion period with particular judges revolved around
the discussion or replies from their previously asked questions. If this was not the case, Bridgit moved
forward to talk about laws and policies regarding factory farming. Leah and Daria closed the
presentation with sharing ideas about how to overcome this problem in communities and why it is such
an ongoing struggle in the food industry.

Overall, the presentation ran smoothly and was an excellent opportunity for us to share our knowledge
and opinions about a truly detrimental problem. Certain members of our audience did not realize the
extent of the animal mistreatment on factory farms or that the government is in fact making small steps
to solve this problem. As a group we came to the conclusion that it is time for us to continue to spread
awareness about this problem, because if people understand what they are purchasing they can make
even the littlest effort to fix it in their own homes. Our biggest take away from this project was that if we
educate our communities with the truth about their food, we can start to make the necessary changes that
will provide a healthier life for animals, the environment, and ourselves.
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Poster #30

“Organic and Local Foods”
Eleanor Beckwith, Caren Hoffman, Luning Zhang

Our topic is mainly about the environmental, health, economic, and cultural impacts of organic and
local food. We started our research with the background and history of farmers’ market and organic
food, and define the terms of local and organic food. Then we explore the environmental benefits of
organic and local food through literature review and analysis, and get the conclusion that buying local
and organic food has less harmful impact on the earth than conventional practice because of the
protection of soil and natural habitats and energy-saving. Secondly, we compare the health impacts of
organic and conventional food in the table form, and surprisingly find out that there is no significant
difference between the two. Then we examine this topic through economic and cultural standpoints,
indicating the mass increase on the popularity of buying locally statistically in graph, and the increase
benefits the local economy by lowering transportation cost and producing new jobs. Finally, we discuss
the major population of the local food’s consumers and people prefer buying local and organic food due
to psychological and environmental reasons. We also connect local food with Lafayette College and we
get information directly from Sedexo.

b, Fvin
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Poster #31

“Endocrine Disrupting Compounds”
Julia Harris, Tommy St. Vincent, Mike Makino

Endocrine disruptors are chemicals that interfere with the endocrine system, which controls the
body’s metabolic activity. Endocrine disruptors are molecules that mimic hormones in the body, such as
estrogen. Chemicals can disrupt the endocrine system by binding to receptors involved in the pathways
and causing disruptions in proper function. Endocrine disruptors can cause cancer, learning disabilities,
and/or neurological effects. Some examples of endocrine disrupting compounds are BPA, PCB, and
DDT. Bisphenol A (BPA) is used in the manufacture of epoxy resins, which are used in sealing metal
food cans, and plastics, as a hardening agent. Humans are exposed to BPA through its absorption into the
foods they eat and from plastics. In July 2012, the US banned the use of BPA in all plastic baby
products, and water bottles can also be found to be BPA free. The FDA and CDC have released
statements that levels humans are exposed to are not harmful. Polychlorinated Biphenyls (PCB) are
compounds used in various electrical devices. They’re now banned in most countries but can still be
found in older devices. Simple contact with the skin is enough for PCBs to cause damage, and they can
be leaked from old electronics when damaged or improperly disposed of. These chemicals also
bicaccumulate in wildlife, such as fish, and so most human exposure today occurs in the diet. Dichloro-
diphenyl-trichloroethane (DDT) is an organochlorine insecticide used to combat insect transmitted
diseases, especially malaria. Between 1940 and 1970, DDT was used and sprayed everywhere, even on
the battlefields in World War II. DDT was eventually banned in 1973 because of its negative impacts on
the environment due to its long half-life and detrimental health effects. Endocrine disrupting compounds

are found throughout nature and their effects should be monitored and removed or replaced from aspects
of our everyday lives.
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Poster #32

“Nutrients in Sullivan Park”
Nathan Witmer, John Siegel, Steve Mercado

For our poster project we assisted Hassaan Khan in his senior thesis based on nutrient analysis in
the Sullivan Park Wetland. Sullivan Park Wetland, also referred to as the Brandes Wetland, is located on
Hamilton Street, not far from Lafayette College campus. The wetland was created by Lafayette students
of varying class years with the guidance of Professor David Brandes. A healthy wetland immensely
improves the overall quality of a watershed due to its ability to purify water. Significant algae growth
was observed in the wetland but the cause was unknown. Since the wetland was a relatively new
creation no in depth testing of nutrient levels had been previously done. Algae growth can generally be
associated with the presence of excess limiting nutrients. The two key limiting nutrients for plants are
Nitrogen and Phosphorus; we tested for a type of Nitrogen called Ammonia Nitrogen. A major part of
our project was conducting lab work and we learned to create different chemical compound and to
compare standards and samples by analysis with a photo-spectrometer. Over 25 hours were spent in the
lab learning and mastering these procedures. We found and concluded that the wetland indeed decreased
the amount of nutrient concentrations of the inflowing water. Our trend-lines have shown a significant
decrease in concentrations and our wetland functions and performs as a natural wetland does. Through
the studies we hope that communities will recognize the importance of wetlands and take action to
create more and preserve current ones that thrive among our environment today. Future testing will
ideally be done on other limiting nutrients, nutrients in the soil, and through periodic health checks.

NUTRIENT ANALYSIS IN
SULLIVAN PARK WETLAND
00 1m0 SR8 v 4n B Bhi o 113 WG 1 h gy s 4
.
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Poster #33

“Flood Prevention in Easton”
Abigail Schwarz, Andrew Burnett, Jenavieve Smith

Our poster analyzed flooding in the city of Easton and the steps Easton has taken in response to this
flooding. Our poster first discusses what flooding is and how flooding is defined. We explain what a
year flood is, and what stage is with respect to river height. Additionally, we discuss which weather
systems usually cause flooding in Easton. We then discuss possible methods of flood prevention, such as
the use of dams and levees. Our research concluded that these and other flood prevention techniques are
not feasible for Easton to implement, so we moved on to an analysis of how Easton has reacted to lessen
damage during flooding. One of the major changes in regulation that Easton has adopted is expanding its
recognition of flood prone areas from the 100 year flood plain to the 500 year flood plain. This has led to
increased regulation of development in these areas, while also providing those who live and work in
those areas greater opportunity for assistance in the wake of a severe flood. Easton has also made
significant strides in terms of flood education, primarily with the opening of the Nature Nurture Center
in 2007. The center has been responsible for launching the Focus on Floods campaign, a website aimed
at educating residents on flood risk, when to evacuate, and how to protect their life and property. Our
poster concludes that Easton’s location puts it at a very high risk for flooding, and there is no feasible
way to prevent this flooding from occurring. While increased regulation will be helpful in further
limiting flood related loss, the increase in flood awareness that has already been implemented will be a
major factor in lessening the negative effects of future flooding.
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