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FALL 2011 LAFAYETTE COLLEGE

Cvent Summany

The 2011 Environmental Poster Presentation was the culmination of a semester long
assignment in which students researched environmental topics of their choice. Student
teams (two - three students) from Dr. Arthur Kney’s Environmental Science and
Engineering course (CE321) 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, December 1, 2011 in the Marlo Room of the Farinon Student Center from 7:00 to
9:00 pm. This year the poster session showcased twenty-eight 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 either Dr. Arthur Kney at kneya@lafayette.edu
or Dr. Steven Mylon at mylons@lafayette.edu.
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The Top Five Posters for Envivanmental Science
and Engineering (CE 321)

First Place: Engineering Education For Grades K-12
Rebecca Citrin and Laura Spadaccini

Second Place: Soil Property Change Under Japanese Barberry
Hua He and Rebecca Folk

Third Place: “Phate of Aquatic Life”
Michelle Echenique and Lauren Hartnett

Fourth Place: 'Pard Pedals
Kathy Delsener, Joelle Neilson, and Jen White

Fifth Place: The Power of Pervious Pavement
Eric Himmelwright, Stephen Berkin, and Matt Muller

The Tap Five Pasterns for Envinonmental

Chemistuy (Chem 252)

First Place: Methane Hydrates: Energy Solution or Environmental Hazard?
Rich Albertini and Ashley Kaminski

Second Place: “Phate of Aquatic Life”
Michelle Echenique and Lauren Hartnett

Third Place: Wind Power: The Good, the Bad, and the Sustainability
Steven Saunders, Ciara O’Sullivan, and Kevin Janssen

Fourth Place: Greening Urban Spaces
Taimoor Sohail and Olivia Lewis

Fifth Place: Peril in Pakistan: Exploring Flooding in the Indus River Valley
Asad Akram and Tom Benjamin

Congratulations to Everyone for a Job Well Done!
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FALL 2011 LAFAYETTE COLLEGE

CE 321: Environmental Science and Engineering
Poster Research Topics

1. “Phate of Aquatic Life”

2. Our Compost Brings All the Food to the Garden: Mass Balance of Nitrogen
in Compost

3. Low-Head Dam Impact on Dissolved Oxygen and Temperature

4. Green Roofs: Raising the Roof on Urban Sustainability

5. Engineering Education For Grades K - 12

6. Don’t Metal With Our Water

7. The Power of Pervious Pavement

8. Heavy Metal Removal Using a Constructed Wetland

9. Walking on Clean Coals

10. Soil Property Change Under Japanese Barberry

11. Conventional Soil vs. Organic Soil

12. Denitrifying Bacteria: A Natural Water Purifier in Your Backyard

13. Greening Urban Spaces

14. Eat My Trash

15. ‘Pard Pedals

16. The Use of Permeable Pavement in Subsurface Detention Basins

17. Best Management Practices for Homeowners

18. Peril in Pakistan: Exploring Flooding in the Indus River Valley

19. The Warmth Of Mother Earth

20. If You Wouldn't Eat It, It Shouldn’t Go Into the Water

21. Analyzing the Efficiency of Solar Energy

22. Methane Hydrates: Energy Solution or Environmental Hazard?

23. “Hey Marcellus”... “Yes Frack”... “Shale we drill?”

24. Nutrient Pollution in the Chesapeake Bay

25. Nitrogen and Wetlands: An Evaluation

26. Methanol: The Best Alternative Fuel

27. Wind Power: The Good, the Bad, and the Sustainability

28. Economic Benefits of Solar Hot Water on Lafayette Campus
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Poster #1

“Phate of Aquatic Life”
Michelle Echenique '14 and Lauren Hartnett ‘13

Total phosphate levels from the Bushkill Creek, Red Clay Creek, and Christiana River
were analyzed and compared to one another for the months of June, July, and August.
Phosphate was the focus of this research project because it is an important compound in
metabolic processes. While phosphate is typically the limiting nutrient for a natural
environment, it can have harmful effects, such as eutrophication, when in excess. Multiple
annual watershed reports were read to compile data for samples taken at six different sites
on the same day of each month during the summer. The levels of phosphate were used to
calculate the average phosphate per month per acre for each specific watershed.
Presenting the data in this way helps eliminate differences, such as flow rate, between each
of the bodies of water that would skew the comparison. The Christiana River has the
highest level of phosphate per month per acre, while the Bushkill Creek has the lowest
levels. All bodies of water have phosphate levels above the recommended EPA value of
0.1mg/L, which suggests that eutrophication should be occurring in all of them. These high
levels could be one of the contributing factors of phosphate rich fertilizer erosion from
farms in Delaware and Pennsylvania. Even though eutrophication is not occurring in the
Christiana River and Bushkill Creek, it is happening in parts of the Red Clay Creek. Other
factors, such as nitrogen levels, need to be compared to the phosphate levels found in this
project to understand why eutrophication is happening in some areas, but not others.
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FALL 2011 LAFAYETTE COLLEGE

Poster #2

Our Compost Brings All the Food to the Garden:

Mass Balance of Nitrogen in Compost
Carly Feiro’12 and Melissa Robinson ‘14

We worked with compost and the nitrogen cycle that takes place within the compost
process. Compost is created by combining organic wastes, such as yard trimmings, food
wastes and manures, in proper ratios into piles, rows, or vessels. The additions of bulking
agents are necessary to accelerate the breakdown of organic materials. The ultimate goal
of our project was to find out how much nitrogen is lost throughout the composting
process. We tested various nitrogen levels by sampling the compost in our two earth tubs
three days a week and also by sampling the leachate. With these compost samples, we then
digested them in the digesdahl. After that we used the HACH-Nessler method to get the
compost ready for the spectrophotometer. The HACH spectrophotometer renders an
absorbance which we then compared to a standard curve to produce the nitrogen level of
that sample. We used mass balance equations to compare these samples with each other to
see the differences in the levels of nitrogen and to see how much nitrogen was lost. We
wanted to find how much nitrogen was lost in order to better understand how to keep as
much nitrogen in the compost as possible.

© o e e i et S, 88
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FALL 2011 LAFAYETTE COLLEGE

Poster #3

Low-Head Dam Impact on Dissolved Oxygen and Temperature
Gabrela Lachapel '12, Sarah Rogal '12, and Briana Skalski '12

In the 1700 and 1800’s low-head dams were placed along the Bushkill Creek, a local
coldwater fishery. These dams are no longer in operation and represent no economic value.
During low or intermediate flows, the dams create pools of water, which allow for easy
collection or for recreational purposes. The disadvantages of these pools however, are that
they have altered the water and river chemistry, in addition to the biota. Using a Quanta
Probe, we tested levels of dissolved oxygen and temperatures, which are characteristics of
a healthy stream for plants and animals. Higher levels of dissolved oxygen and colder
temperatures are positive attributes because they are generally associated with higher
species richness. Our data was inconclusive due to unforeseen weather patterns this fall.
Because of the weather, we were not able to illustrate the correlation between DO and
decreasing temperature that has been proven in previous literature. In the future, we hope
to see data collection continue along the dams of the Bushkill.

Low-Head Dam Impact on Dissolved Oxygen and Temperature

BRackgrousd The Bushbill Creek .
Sampling Locations
222 282

:»-‘ ‘ » ;,!
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FALL 2011 LAFAYETTE COLLEGE

Poster #4

Green Roofs: Raising the Roof on Urban Sustainability
Addison Wechter '14, Mazi Chiles ‘14, and Patrick Crosby '14

Our research primarily focused on the sustainability and practicality of green roof
technology in an urban environment, while also analyzing the benefits and obstacles that
this initiative could face. There are many benefits to green roofs, ranging from lowering
the urban heat island, to creating an environment for species untouched by people.
However, the biggest benefit to green roofs is the reduction in storm water runoff from the
buildings in a city. When the runoff from storms reaches its ending point, in a lake or river,
it is equivalent to untreated wastewater being dumped in that body of water. We chose to
focus on Philadelphia as an example of this, where they have implemented a project to
reduce storm water runoff and save the city money from repairing the sewer system. In
order for green roofs to become a more prominent feature in an urban setting, awareness
about the benefits and more initiatives like Philadelphia’s are needed. The long term
benefits of implementing green roof technology in a city far outweigh the initial cost, while
also providing an important environmental service.
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FALL 2011 LAFAYETTE COLLEGE

Poster #5

Engineering Education for Grades K- 12
Rebecca Citrin ‘14 and Laura Spadaccini '14

The demand for research in Engineering Education for students from grades K - 12
has grown rapidly since the 1990’s. New developments have been made in this field which
have allowed for the implementation of engineering strategies in primary and secondary
schools. Through an in depth analysis of the current status of engineering curriculum
throughout the Unites States, we were able to gain insight into this area of research. As the
world around us is changing and an increased importance is being placed on engineering, it
is important that students are exposed to this discipline at an early age. In order to put into
practice what we researched, we organized the first Lafayette College Engineering Brain
Bowl. Approximately 35 students from Northampton County attended the event where
they were exposed to various engineering disciplines. Lafayette faculty presented
information to the students based on their respective area of expertise and the students
then participated in interactive hands on activities. At the conclusion of the event an
evaluative survey was distributed to assess what knowledge the students had gained as
well as to validate our research. The event was successful in the fact that we were able to
bring exposure to the importance of studying engineering in primary and secondary
schools through educational activities. Through our findings we were able to identify the
importance of implementing engineering based programs for students from grades K- 12,
who will not only benefit academically from this early exposure to engineering, but will
also gain valuable life skills.
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FALL 2011 LAFAYETTE COLLEGE

Poster #6

Don’t Metal With Our Water
Zachary Roberts '11, Sarah Hardy '14, and Calvin Mingione ‘14

The purpose of our research was to determine how long the bioretention system at
Northampton Community College could remain an effective filter for heavy metals before
needing replacement. We used EPA standards to determine which pollutants were found in
excess of the legal limit at the site. Modeling the filter with a glass pipe filled with a sand
and soil mixture, we ran solutions of zinc and copper through it for a twenty-hour test.
Concentrations were measured using the Atopic Absorption Spectrometer, and the results
showed that breakthrough was not achieved. We then used the properties associated with
cation exchange and previous experimental results to predict how long the model could be
left active before breakthrough would occur. Recommendations for future research
included a longer test time and finding accurate correlation factors between our model and
the Northampton Community College’s site.

3 @

The Big Idea Results
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FALL 2011 LAFAYETTE COLLEGE

Poster #7

The Power of Pervious Pavement
Eric Himmelwright 14, Stephen Berkin 14, and Matt Muller ‘14

Pervious concrete has less fine aggregate than standard concrete. This makes it a
highly porous material that allows water to pass through it. As a result, it can be used as a
paving material in order to reduce and filter runoff. Several years ago, Lafayette students
determined that pervious concrete could remove Copper from water. For our project, we
wanted to determine if it could also remove Zinc. To do this, we placed a sample of
pervious concrete in a solution of Zinc. At specified times for the next 24 hours, we took
samples of the solution and measured pH and conductivity. We later determined the
concentrations of the samples using an Atomic Absorption Spectrometer. The results of our
tests showed that Zinc was in fact removed from the solution.
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FALL 2011 LAFAYETTE COLLEGE

Poster #8

Heavy Metal Removal Using a Constructed Wetland
Zachary Benedetto ‘14 and Joseph Donatoni ‘14

We researched and conducted experiments concerning a constructed wetland at
Northampton Community College. The college wants to use storm water runoff to water a
community garden that will produce food for the students. However, the water needs to be
brought down to EPA drinking water standards for concentrations of heavy metals. This
can be accomplished by having the storm water flow through the wetland, where the
metals will be removed from the water by the process of ion exchange. Our ultimate goal
was to find an approximate lifetime that the wetland could effectively remove the metals
before becoming saturated, thus allowing the contaminants to break through. We tested a
sample of the same sand and soil mixture in place at the site of the wetland. By pumping
water through a column containing the mixture, we attempted to mimic the process on a
smaller scale. Our results did not give a time until breakthrough due to our low flow rate.
Regardless, we gained more knowledge about the process of ion exchange and we know
what needs to be adjusted for future testing.
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FALL 2011 LAFAYETTE COLLEGE

Poster #9

Walking on Clean Coals
Sam Brinton '14 and Chris Luna ‘14

We researched topics involving clean coal technology, discussed the benefits and
shortcomings of implementation of these technologies, and analyzed the current national
policies of two leading coal using countries. Coal is one of the largest sources of energy in
the world, which magnifies the negative effects it has on the environment. Within the
energy industry, the potential remains to reduce pollution and also to eventually move
towards other energy sources. Specifically, we investigated carbon capture and
sequestration, low-sulfur coal, and coal blending. While alternative energies are being
researched and developed, the current infrastructure greatly favors continued coal
consumption in the immediate future. Clean coal technologies can significantly diminish
society’s ecological footprint, but it remains only a temporary solution to growing global
energy demands.
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FALL 2011 LAFAYETTE COLLEGE

Poster #10

Soil Property Change Under Japanese Barberry
Hua He '13 and Rebecca Folk '13

Japanese Barberry is small shrub native to Japan. It entered the United States in the
1800’s and has become an invasive species in twenty states. Most of the Barberry invasion
has occurred in the Northeastern United States with a temperate climate, although the
plant grows in many conditions. Originally, the plant was better for dyes and jams then its
native counterpart. Now, it’s found as an ornamental plant in many nurseries. The plantis
spread through animals and leaving root fragments in the soil. With a germination rate of
90%, Japanese Barberry multiplies easily. One study by Rutgers University tested the soils
in New Jersey. Comparing control plots with those invaded by Japanese Barberry, the soil
surrounding the barberry had up to a 200% increase in earthworms, up to a 60% increase
in pH, up to a 700% increase in available nitrate, and more than a 14% decrease in
ammonium than the control. Control options include trimming, removing the plant, policy,
and chemical. Another study in Massachusetts found that applying a sawdust/sucrose
solution around the plant absorbs nutrients and decreases the growth of the plant.
Japanese Barberry affects the makeup of the surrounding soil, and native alternatives
should be used.

i EE— - -
Soil Property Change Under Japanese Barberry '
-A Study on Berberis thunbergii
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FALL 2011 LAFAYETTE COLLEGE

Poster #11

Conventional Soil vs. Organic Soil
Anthony Vecchio ‘14, Michael Bevilacqua ‘14, and Eduardo Rodriguez ‘14

Our research looked at the differences between conventional soil and organic soil,
meaning the different soils that result from organic verse conventional farming practices.
In order to do this, we had to figure out what determines the quality of a soil. The reason
for focusing on soil is that soil is the foundation for crop health and yield. Soil provides
nutrients, stores and drains water, and augments plants’ immune system. In addition, the
type of soil structure effects the how easily the soil degrades or erodes. This is important
because soil degradation has been estimated to cause the United States billions of dollars a
year. Organic soil, unlike conventional soil, has a higher water and nutrient holding
capacity, greater biodiversity and ability to suppress insect pests and weeds, higher organic
matter, and no pesticides or chemical fertilizers. For these reasons, organic soil is the more
sustainable and reliable option for farmers and mankind.

I

CONVENTIONAL &
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Poster #12

Denitrifying Bacteria: A Natural Water Purifier in Your Backyard
Brendan Grayson-Wallace’14 and Cody Harnish ‘14

The first part of our project consisted of researching constructed wetlands and the
factors that must be considered in order to best utilize them in the removal of pollutants.
From here we decided to focus in on one of these factors: the removal of nitrate by the
bacteria present in the wetland. What we found was that there is a significant lack of data
on these bacteria, and our goal became to fill this gap in knowledge. The second part of our
project took place in the lab. There we conducted research on denitrifying bacteria in
order to develop a growth kinetic model for how they would ideally react in the
environment. In the experiment, certain parameters were held within the necessary
ranges in order to ensure that denitrification would occur. Throughout the experiment,
samples were taken while two other probes collected data continuously. However, the data
we collected did not yield the desired results, though from this we were able to determine
the flaw in our experiment and adjust it according. Because of the time restraints of this
project, we were not able to put these adjustments into effect. What we were able to do
was set up the correct ramifications to complete the experiment and gain the desired data.
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Greening Urban Spaces
Taimoor Sohail ‘14 and Olivia Lewis ‘14

Our presentation focused on greening urban spaces and the challenges faced when
implementing greenery in urban areas. We looked at the costs and benefits of having green
spaces from a sustainability perspective. So, our main focus was on the social,
environmental and economic aspects of urban parks and spaces, and we looked
particularly at soil chemistry, pollution and climate, the social reactions, the economics and
the biodiversity brought about by trees in cities and large metropolitan areas. Finally, we
tied all these ideas together by looking at Chicago as a case study, looking at specific
examples gathered from research in that city pertaining to economics, social aspects and
environmental costs and benefits.

3 GREENING URBAN SPACES: A SUSTAINABILITY CHALLENGE

-
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Poster #14

Eat My Trash
Olivia Platia ‘14, Sean O’'Toole 14, and Elizabeth Jessep ‘14

We wanted to use this project as a vehicle to propose how to make Lafayette
greener. Because we already have an organic garden and compost facility at Metzgar Fields
we thought it would be beneficial, as well as realistic, to find a way to improve the practices
already in place here. We came up with the idea of having a vermicompost, composting
with worms, on campus, in order to dispose of more of the college’s waste and provide a
higher quality soil for the organic garden. We developed a proposal that would be ready
for the school to implement if they choose to do so. Cost and practicality were both factors
in our decision-making as far as materials and labor, as well as making the living conditions
as ideal as possible for the worms. In an attempt to make our proposal as well-developed
as possible we worked with Jennifer Bell, a former student and member of LEAP, and
would just like to add a special thanks to her for the time she spent working with us.
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‘Pard Pedals
Kathleen Delsener '14, Joelle Neilson '12, and Jennifer White '14

In cities like Portland, Boston, Washington D.C, and Paris, to name a few, community
bike sharing programs are becoming increasingly popular. For our project we propose
“Pard Pedals,” an autonomous community bike sharing program that will act as an
alternative source of transportation for both students and staff at Lafayette College. The
program will run similar to the systems in metropolitan areas, but on a smaller scale and
price. With the support of the student body, shown in a survey sent out to the entire school,
the program would reduce cars on campus, utilize the new green pathways that have
replaced old roads, and promote a healthier lifestyle. The main goal is to decrease the
amount of carbon dioxide gases released around campus, but the self-run program will also
act as a model for other small communities to follow. The program will start small but will
grow to become a multi-structural and campus wide success.

Page 35



Kathleen Delsener Joelle Neilson, and Jennlfer White
CE 321: Introduction to Environmental Engineering

I. BACKGROUND

How many bicycles will be available to use?

[Where will these bike be located?
- There will be three sheltered and checkpoint access only sites on campus at Farinon
Student Center, Kirby Sports Center, and Sullivan Parking Deck.

~There will also be additional regular bike racks located at other popular locations around
campus.

\Who will maintain the bikes?

-Students would participate through a paid work study program.
-Professional bike mechanics would train the students about the logistics.
\Where will this maintenance be performed?

A bike house would be established off campus where several students would live year
round.

«A mechanic shop would be set up in a shed in the back yard as well as in the basement of
the house.

\Where will all of the equipment come from?

-Several bike shops in the area have already offered to provide the program with any style
bike as well as maintenance supplies.

\Who will provide the finances for the program?

« The students involved in the program will apply for grants to help fund project.

-Alumni will have the option to “sponsor a bike” and get their name on the bicycle.

The program will begin with eighteen bikes that can be shared by both students and faculty.

[I. SURVEY RESULTS

Ill. CASE STUDY

Question: Would having community bicycles affect the
frequency of your car use on campus or need for a car?

o No,

‘ Question: Would you use a community bike if it were ‘

2 bycyele would
ot ulfil
ves,

camous b |
Yes 3 e times 3 mantn

fora caron campus

Yes, afew times a week

1do ot have a caron campus
Yes, everyday "

0 0 100 150 200 250 300

Survey results show that 80.85% of students would use the community ‘

Results show that while most students do not have a car on campus,
bike program, with 23.39% saying they would use it a few times a month

24.19% say that a community bike will reduce their car use and 2% say it
will eliminate their need for a car entirely.

Question: Would you be interested in a paid work study
position to contribute to the maintenance of our
cc ity bikes? ‘ Question: How would you use a community bike? ‘
1 would have no use fo a communicy bike .
s
N Other
2
To get into the City of Easton orForks Township
W/ —
0 2 4w 6 8 100 120 1260 160 - o m w m

[ Resuits show that most students would use the bike for recreational riding.

Brandeis University - DeisBikes
« Mission Statement:

« “To promote bicycling as a desirable means
of transportation in a greater effort to
strengthen a culture of sustainability on
campus.”

« Background

« Began in March of 2009 by the Brandeis Student Union
« The bikes were the first environmentally friendly transportation on campus
«Students could rent bicycles up to an entire day

« Future

« This past Spring the school made plans to expand DeisBike to DeisBike2.0 where they
willl start a semester long rental program as well as increase thier number of rentals to
an additonal forty bikes

*Resource

«Ogleshy, Scott, and Jessie Stettin. "DEIS BIKES." Environmental Studies Program Ed. Albert Feldman. Brandels
University. Web. 26 Nov. 2011. <http://www.brandei

irsel

“Not everyone can spend millions of dollars to have their name on a building, but
many people can spend hundreds of dollars to have their name on a bike.”

item [cost (dollars)Number of ttems [Estimate Total (dolars) | [irem [Cost (dollars)Number of Ttems |Estimate Total (doliars)
ke I 75 18 13500 [Fourth riand E T
[Storage: [Allen Wrench
e rack | o Frires
Fence | s [rire Pry Yool
R — E’;“"“" TOTAL:
upplies: - s |
ir Tubes 54
cats I 34,350
iandles Bars 3 torage Rack |
e = hecic Points |
re Pumps To T
aine 5 easonal __[Can be done by Tocal bike owners
hein Lubrican [Bike House included in student’s twition
; o jork Rack | 100 30

V. LONG TERM COSTS

Cost (dollars)|Hrs/Time [Students/Hr [Total/Week [Total/Semester TOTAL:
Work Study:
Daily 7.25 1 6 261 2915 5,000
Weekly 7.25 6 3 130.5 2000

VI.

BENEFITS

-Lafayette’s bike sharing program will help students earn financial funding through a part-time work
program. Currently Lafayette offers 300 work study opportunities. The bike sharing program will
provide additional employment to a number of students.

<Implementing a bike sharing program will help Lafayette develop a stronger connection with the city

of Easton. The bike sharing program will encourage students to venture off of campus grounds and
into the Easton community.

~The bike sharing program will give alumni an opportunity to give back to Lafayette College by being

able to donate a bicycle. The donation will give alum the chance to contribute on a much smaller
scale.

*The bike sharing program will reduce the number of cars on campus, which will ultimately create a
more eco-friendly environment. There are close to 470 students who park their vehicles on campus
as well as 892 employees. By offering this new form of transportation these numbers will decrease.

~The program will gives students who do not have a car a faster mode of transportation.

«The bike sharing program will promote a healthier life-style. Riding a bike is not only a
physical activity but it is also a leisure exercise, so it will keep the students fit and stress

free.




FALL 2011 LAFAYETTE COLLEGE

Poster #16

The Use of Permeable Pavement in Subsurface Detention Basins
Michael Black ‘12 and Martin Anderson ‘14

We studied permeable pavement and its use in subsurface detention basins.
Subsurface detention basins are a storm water best management practice that is helpful in
areas lacking space for a traditional detention basin. Subsurface detention basins control
more parameters than a normal detention basin. In addition to managing peak flow,
subsurface detention basins also reduce the total volume of runoff. They also filter storm
water and allow it to infiltrate into the groundwater. We examined two case studies. There
are two subsurface detention basins in the vicinity of Villanova University in Southeastern
Pennsylvania. One is a walkway on the campus and the other is part of a parking lot. The
walkway study monitored how well subsurface detention basins reduce runoff and their
effectiveness at removing pollutants. The parking lot study measured the effects of
subsurface detention basins on the groundwater table and the temperature of the
groundwater. The second case study we examined was a section of roadway in Auckland,
New Zealand. The second study measured the runoff mitigating effects of subsurface
detention basins compared to the runoff of an adjacent area of conventional pavement. All
studies looked at the long-term durability and effectiveness of permeable pavement.
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Best Management Practices for Homeowners
Rebecca Rolwood ‘14 and Christian Modesto ‘14

We researched Best Management Practices (BMPs) for Homeowners and compiled a
list of four practices we thought were relatively easy and inexpensive, hoping to encourage
individuals to implement these practices. BMPs are methods and techniques that are the
most sensible ways of decreasing the amount of pollution and contaminants from non-
point sources. Our list included rain barrels, rain gardens, improved driveways and
walkways, and wisely placed gutters and drainage pipes. We also researched how to
determine the amount of runoff produced by a property, which will be helpful in deciding
what size and how many BMPs are practical. Our hope is that our research would be
furthered in the future by adding to our list and including detailed instructions, producing a
complete packet that would be made readily available to the public.
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Peril in Pakistan: Exploring Flooding in the Indus River Valley
Asad Akram '13 and Thomas Benjamin '12

In 2010, a series of monsoonal deluges caused massive flooding in the Indus River
Valley in Pakistan, which affected over 14 million people, killed over 2000 people, and
caused over $10 billion dollars in damages. The factors that made this disaster
catastrophic for Pakistan, including climate, economic, cultural, and political factors were
explored. Possible solution strategies such as the implementation of an integrated river
basin approach, flood zoning, change in energy policy, and a shift from an agrarian
economy were weighed against limitations such as of economic, cultural, and political
reasons.
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The Warmth Of Mother Earth
Casey Brady-Gold '14, Mike Hezel ‘14 and Rishi Gupta '14

Our group explored the topic of geothermal energy for the environmental poster
project. Meeting the rising demand for energy is one of the biggest challenges facing
humanity in the coming century. Expanding alternative energy usage is going to be
extremely important moving forward which is why our group decided to research this
topic. Geothermal energy utilizes the heat gradient of earth’s crust to generate electricity or
heat and cool buildings. Because geothermal potential varies by region we decided to
explore methods that are most applicable to the surrounding region, primarily the heating
and cooling of building through direct systems or heat pumps. While our technical
component focused primarily on applications of geothermal energy on the East Coast, we
looked at the environmental and economic outlook of geothermal energy from a global
perspective. Currently geothermal energy occupies a very small segment of the energy
market. After researching this topic we believe that geothermal energy will continue to
expand and became more dominant as we move to cleaner, more sustainable alternative
energy sources.
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FALL 2011 LAFAYETTE COLLEGE

Poster #20

“If You Wouldn’t Eat It, It Shouldn’t Go Into the Water”
Ryan Altorfer ‘14

This research is focused on the Philadelphia Water Department’s problem with
urban runoff. Similar to many other water departments, they want to increase the water
quality of the Delaware River, reduce the amount of waste brought on by urban runoff, and
cut the costs of treatment. But with every project comes barriers, which include but are not
restricted to educating, training, and funding. Even so, the department continues to
implement its focus on the best management practices of porous roads, greenbelts, rain
gardens, and green roofs. Porous roads allow for the infiltration of water into the ground
rather than letting it accumulate into other bodies of water. Both the greenbelts and rain
gardens are areas near places of urban runoff that also infiltrate water into the ground, but
allow for vegetation. Green roofs are similar to this, but are placed upon roofs of buildings
to keep toxic pollutants such as metals to be taken into runoff. There is continued focus on
existing and new developments that will help improve the quantitative and qualitative
factors of controlling urban runoff.

Objectives of Research

Page 45



J321e/\ ues|)
Buipung-
wiyuuequn/grdnoid/sawnd k. : d
M3/Y2ea1/|eIUBWUOIIAUS/IMB/NPR"IN' 30 MMM//:d11y wo il e e e Rl
uawipndaq buliaauibug [In1D Y231 bIUIBIA Rl - By S|elale|p pue >mo_oc:uw._. JO 921ud-
%S°€ .
/no8 edommmy/:dny —000'0T$< %0°L — 000°000°S$> %T°ZT Sujuied) pue uoneanp3
' — 000°05$-000'0TS$ %6°ZT
A2uaby U01192]01d [DIUBWIUOIINUT S') — 000°00T$-000'05$ %Z'ET —
000°000°T$-000°00S$ %1°ZZ — 000°000°S$
/191eM/A0S BlIyd-Mmm//:d1ny —000°000°T$ %Z'6Z — 000°00S$—000°00T$
uawindaq 1310/ pIYd|apo|IYd
(ua8ounu a°1) 3e|N324
0} psey Ajje1oadss aJe pue ‘syuein|jod
J1X0] pue |eUOIJUSAUOID U32M1aq

a0 (etpadpjip) =
,/9sn pue| 01 sadueyd y3noayy pasned jjound ueqdn jo Aljenb pue Alnuenb yioq y‘. X1 e :sjueIn|jod |BUORUBAUOIUN-
’ ° 01 mmm:m;u 91eS131W 03 USXE} SAINSEIW [0J3U0)D),, :(SING) SPI13BId JUBWISEUR|A 3599 .ﬁin.. (sepronasad 1) 341 03 [njwey
2Je 1ey3 syuein|jod :syueinjjod dixoj -
= ., i (spijos
papuadsns pue gog "o'1) siue|d Juawiesuy
Jaiemuies

$I9Y3e8 pUE UOIILISTA Uj PAISAOD JOOI B SJ00Y UIBID- Aq pajjo.iucd pue pajysis Ajises si
sjuen|jod sajeuy|iul pue sgiosqe 1eys juelnjjod e :sjuein|jod [BUOIIUSAUOD-
e} yjounu Jeau uojssaidap pajueld e :suspies uley-
03 [aAeJ} O}
}J0uUnJ 10y sMo|e pue AJd e SpunoLIns 1ey: Juawdo|ansp
wouy pa129104d S| YIIYM BBJE UE :13qUIID- *

< sapionsad ‘s3]1qowoIne ‘Uoi3INIISU0? :sajduexa
E : UG o, TR ounJ ul asealdul 10} SMmoOj|e uoljeziueqan-

oere 09816 LoeTe £Loe veese paieai jo i : 0] JJOUN 1O} SMOJ|B :SJUDLIDARY SNOIO JO SSERIDU|- H : 110} Il eziueqin
: A1120[9A pUE WN|OA

TTAd OTAd 60Ad 80A4 LOAd sjuswainsealy

uie8 03 jjounJ asned sadeyns snosod-UoN-
e e s 1e3 01 4 ) N

— e : “Alddns J23em 40} JuSWIE} JO 3S0D Y} wu:vwi Suipooyy Jo/pue

Appueanyiu8is pue ‘Ayijenb uszem |e20| anosdwi 5 8
$}1J2U3q JUBIYIUBIS PAUINIDI SBY 2IEP O} PAISIAUI UOI[ILI +00ES" | Houns equn g Winosd sisem, o unouse T il e
- 9Y3 95e3.403p 01 SJUBM d/Md ‘Op S4ay3o Auew . :
SMO|4J3A0 JaMB3S PauIquiod ajeulwi|d pue elyd|ape|iyd ,usa.s, o3 ue|d Jesh Gz e e [ S gy S 21| pue sjueanjjod Ja3em 4o uoneiodsuel) -
JUSWUOIIAUD UeqgJn ue ul ainjodnJisedjul u9a.48 JO @dueualuiew 9yl 2A0.d- WoJy J23eM 3} S3PIN0Id JUB|d JUSWIEDI] J9IeM

Jayxeq s,juswiedaq Ja3eM erydiapejiyd ayL
! '213 ‘swisiuesio SulAl
‘s19Mas ‘uolierodsuel) :apn|oul S924N0S-

. SuoIIpuod
3uIpOO4 40 S|2A3| Y31y Yum saded - =B |los pue |jejuies Aq pasned Ajpdau1q-
ul suapJe3d uies 93enyis se |[9m se ‘uoireyrdidald Anesay Jo seade ul s}004 ud3.43 Jo Juswade|d - P ea.e ueyijodos}aw e Jeau
- swa|qoJd asay) aA|os 01 ueld A ]
9Y3 apn|aul sjuswdojaAap 959y ‘92u313s pue ula3uUISuS [BIUSWUOIIAUS JO SIIPNIS :
suol3n|os 03 suoleliwi| Sulpueisispun T
93 03 pJesaJ ul uoineanpa 21ignd Joj puewap y3iy e si auay3 ‘os|y ‘usawdo|aA3p Suilsixa se wa|qoud gouns uegin
[[]9M se Juawdo|aASp Mau Jo) sue|d SJe 3J4ay3 ‘wa|qo4d jjound uegan sy3 [0J43U0I 0} JSPJO U| s,elydjape|iyd o Suipueisiapun uy

95eD SIY3 Ul ‘punoJs sy 03Ul pajesy|yul
9q 01 9|qeUN SEM JBY} MO|} J91BM SSDIXT -

491\ WJ03S Sul||0J3u0) 03 sdals YoJ4easay 40 sanalqo punoJ3yoegq

19J10)|y ueAy :Ag

A|1eao Je1epn wiois Buijjonuo)d pue youny uegin Jo sisAjeuy

«193CM Y3 o3u] 03 ) upinoys 3| ‘31 re3 3 UPINOM NOA Jss




FALL 2011 LAFAYETTE COLLEGE

Poster #21

Analyzing the Efficiency of Solar Energy
JD Pelham "12, Luke Smith ‘14, and Dan Wilkinson ‘12

We researched the past, present, and future aspects of solar technology. In order to
get a better understanding of where solar technology is going, analyzing the history of the
technology was critical to see the path that solar technology is moving towards. Along with
the history of solar energy, we also compared solar power to other alternative forms of
energy by completing a cost-benefit analysis. Within the various forms of energy options,
the efficiency of solar energy is not where it needs to be in terms of an economically
feasible option. Through our research, we found that solar companies are taking steps
towards making solar energy more efficient. We believe that with the help of government
incentives, solar technology will continue to get better. Advances in thin-film technologies
and government tax incentives will help lower the costs of solar energy to be comparable
with hydrocarbon fuels. Outside of increased efficiency in the actual panel, new methods in
capturing solar energy combine chemical and bimolecular resources to lower costs.
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Poster #22

Methane Hydrates: Energy Solution or Environmental Hazard?
Richard Albertini ‘13 and Ashley Kaminski ‘13

Methane hydrates are clathrate structures, a molecule complex of low molecular
weight gas surrounded by a larger complex of water molecules, in the deep sea and
permafrost regions containing large quantities of natural gas. If the methane from these
sources could be safely harvested, natural gas reserves would be significantly increased.
However, methane has a role as a potent greenhouse gas, and hydrate destabilization could
be disastrous for the environment if not contained. Though no commercial production is
currently in place, large energy companies are researching methods to extract methane
from hydrates without disturbing other reserves. This poster examines the prevalence of
these clathrates within the hydrate stability zone (HSZ) globally. Different techniques of
extraction of methane from hydrates are also examined, as well as the economic and
environmental benefits associated with doing so. The potential environmental costs are
illuminated and research in the Prudhoe Bay is touched upon.
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Poster #23

“Hey Marcellus”... “Yes Frack”... “Shale we drill?”
Angela CampoBasso '12 and Christopher Murphy ‘12

There is great controversy in Pennsylvania today surrounding unconventional
natural gas drilling in the Marcellus Shale. The process, called hydraulic fracuturing, entails
drilling vertically into the shale, then drilling horizontally. A fluid composed of sand, water,
and chemicals is then pumped into the drill pipes. In the horizontal region of the drilling,
the fluid is released at high pressure, which then fractures the surrounding rock layers,
releasing embedded gases, such as methane, to be collected. Many are linking documented
cases of water contaminated to gases, radioactive elements, and chemical agents associated
with procedure. We focused on this aspect of the debate, researching what the DEP is
doing to regulate both how the industry handles its wastewater and how it interacts with
freshwater systems. From there, we traced the adverse environmental and subsequent
human health effects of exposure to these byproducts of hydraulic fracturing.
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FALL 2011 LAFAYETTE COLLEGE

Poster #24

Nutrient Pollution in the Chesapeake Bay
Chris Mosley '13 and Stephen Fiorelli ‘12

For our Environmental Poster Project, we researched nutrient pollution in the
Chesapeake Bay. Nutrient pollution, or Eutrophication, is a serious type of contamination
that occurs in water systems across the world, involving an overabundance of key nutrients
such as Nitrogen and Phosphorous compounds. These substances wash into the water
from various sources and cause an overgrowth of algae that result in oxygen depletion and
subsequent death of plant and animal life in the affected aquatic ecosystem. The
Chesapeake Bay is particularly susceptible to nutrient pollution given its large catchment
area relative to its volume of water, its numerous tributaries and isolated basins, the
significant human population in the area, and the large presence of commercial agriculture
in the region. Our project addresses the sources of nutrient pollution in the Chesapeake
Bay, particularly those of agriculture and animal husbandry, and the dominant role of
manure and fertilizers as big contributors. We explored various methods of preventing
agricultural runoff such as nutrient management strategies, erosion control, and new
technologies that treat polluted waters in the bay.
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FALL 2011 LAFAYETTE COLLEGE

Poster #25

Nitrogen and Wetlands: An Evaluation
Zach Gold '13, Greg Brody 12, and Susan Barba ’12,

This project explores the importance of the nitrogen cycle within wetlands and the
chemical processes that govern the cycle. A comparison of the nitrogen removal efficiencies
of natural and constructed wetlands is conducted, as well as an evaluation of problems
involved with the use of wetlands, both constructed and natural, in wastewater treatment.
Potential improvement strategies are outlined to solve these problems. The nitrogen cycle
is a crucial process. Nitrogen chemical species are abundant on Earth. Nitrogen gas is the
most abundant atmospheric gas and essential for all life forms. However, excess of nitrogen
species in aqueous environments can have adverse effects on both human health and the
environment. Wetlands have the ability to remove nitrogen from aqueous systems through
chemical transformation driven by bacteria and sequestration. The chief problem
concerning the use of both constructed and natural wetlands for wastewater treatment is
that anoxic wetland conditions quickly ensue following the high wastewater hydraulic
loading of wetlands during wastewater treatment. This inhibits the completion of the
nitrogen cycle, because to complete the nitrogen cycle oxygenated and anoxic areas must
be present. Despite this problem, wetlands are an effective and affordable means of
nitrogen removal.
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FALL 2011 LAFAYETTE COLLEGE

Poster #26

Methanol: The Best Alternative Fuel
Laura Goldberg ’12, Julia Kripas '15, and Samantha Zeiders ‘15

As gas prices rise and reserves fall, the United States is beginning to invest in
alternative fuels for vehicles. Our investigation shows that methanol is the preferred
alternative fuel source. We performed extensive research on methanol; from how it is
produced to ways in which it can be incorporated into current and future vehicles.
Methanol is easily produced from methane gas and water and requires the same
infrastructure as gasoline for distribution. No additional capital investment is therefore
required. Furthermore, methanol provides a smooth transition away from gasoline since it
can be used in current engines, flexible fuel vehicles as well as in future fuel cells that
produce zero greenhouse emissions. We investigated current plans that demand the use of
alternative fuel and found that California and China have already decided to invest in
methanol. After comparing methanol to its leading competitors, we determined that it is
the most economical, environmental and marketable of all the alternative fuels.
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FALL 2011 LAFAYETTE COLLEGE

Poster #27

Wind Power: The Good, the Bad, and the Sustainability
Steven Saunders '12, Ciara O’Sullivan '12, and Kevin Janssen '12

Our research on wind power aimed to consider several factors in order to fully
examine the usefulness of wind energy, such as the cost-effectiveness, environmental
effects, energy output, and the basic function of a wind turbine. Our analysis compared the
positives and negatives of this sustainable energy to determine a realistic role for wind
power in the future. We also considered the efficacy of a reliance on wind as a sustainable
energy option for future and current societies, since it provides benefits that other sources
of energy cannot, such as its ability to be a stand-alone power unit to give electricity to
remote sites. Continued research and technological development, such as urban
construction that utilizes integrated wind turbines, is necessary to continue the growth of
wind power as a major energy source.
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FALL 2011 LAFAYETTE COLLEGE

Poster #28

Economic Benefits of Solar Hot Water on Lafayette Campus
Sebastian Orillac '13, Sang Woo Lee '13, and Matt Schrader '13

We investigated the economic feasibility of installing a solar thermal water heating
system on one of the buildings on Lafayette’s Campus. Solar thermal is used to heat water
using the Sun’s energy. There are two types of solar thermal collectors, flat panel and
evacuated tubes. Flat panel collectors were used in this study because of they are less
expensive (though they are also less efficient). Farber Hall was chosen as the building for
the study. Using solar thermal specifications from a certified solar thermal installer we
determined the requirements for Farber Hall. We also found the cost of energy currently
being used to heat water in Farber Hall from Plant Operations. Using that information, we
calculated that it would take 117 years for total cost of installation and maintenance of
solar thermal to be cost beneficial. Despite its environmental benefits installing solar
thermal is not feasible on Lafayette’s campus.

Economic Benefits of Solar Hot Water on Lafayette Campus

By Sedation Oriar. Sang Wou Lve, and Mar: ihrader
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