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Lafayette College

The purpose of this assignment is for students to create posters in a group setting on
environmental topics of their choice. The poster assignment is meant to give students
an opportunity to research, have knowledge of their topic, conduct, experiment, and
report their findings collectively.

In organizing their thoughts and ideas, research, and other factual information, the
student groups compose their environmental poster upon which will be judged. Before
presenting to a judge, a rough draft is printed and constructive ideas are given by their
peers and professors to assist them with their final presentation amongst the judges.

Our judges are professionals from the Lehigh Valley as well as past students of both
classes. The judge teams (2-3 judges per team) are assigned five posters to
constructively listen to the student’s topic as well to inquire about their topic. The
student’s are then judged on multiple categories some of which include professionalism,
grammar, aesthetics, background, research, organization, technical content, and of
course, presentation of their poster. Judges score on a scale one to five with five being
the best.

This year’s poster conference (2010-2011) featured thirty-one posters on multiple
environmental topics. The conference is a joint effort of both Civil and Environmental
Engineering (CE 321) and Environmental Chemistry (Chem. 252) respectively. The
conference took place on Thursday, December 2, 2010 at Lafayette College in the Marlo
Room (Farinon Center) lead by Dr. Arthur Kney, Civil and Environmental Engineering
and Dr. Steven Mylon, Environmental Chemistry.




Lafayette College

Our top five presenters/posters for Civil Engineering (CE 321) were:

First Place: “Plant This Not That”
by: Kelsey Lantz, Andrea Mikol, and Tom Yeager

Second Place: “Construction Stormwater Management”
by: Chris Geary and Don Peters

Third Place: “Environmental Endocrine Disruptors”
by: James Kugel, Tori Pocius, and Meghan Schlitt

Fourth Place: “Soaking up the Sun”
by: Lisa DeJoseph, Rachel Mount, and Megan Young

Fifth Place: “Environmental Comparison of Incineration and Recycling
of Papers and Plastics”
by: Hassaan Khan, Avi Mersky, and Kevin Rose

Our top four presenters/posters for Environmental Chemistry (Chem 252) were:

First Place: “Mercury in Aquatic Environments”
by: Scott Albert, Angela Wnek, Szu-Ying Chen

Second Place: “Environmental Endocrine Disruptors”
by: Tori Pocius, James Kugel and Meghan Schlitt

Third Place: “Adulterated Gasoline and Urban Air Pollution in Nepal”
by: Elizabeth Engoren, Prajesh Adhikari, and Ashutosh Tamrakar

Fourth Place: “Removal of Nitrogen from Wastewater”
by: Elizabeth Parisi and Ariana Senerchia

If you would like more information about these courses, you may contact Dr. Arthur Kney for
Civil Engineering (CE 321) at kneya@lafayette.edu or Dr. Steven Mylon, Environmental
Chemistry, (Chem. 252) at mylons@|afayette.edu.

Congratulations to Everyone for a Job Well Done!
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Lafayette College 2010 Fall

CIVIL AND ENVIRONMENTAL ENGINEERING (CE 372)
POSTER RESEARCH TOPICS

Is Concentrated Solar Power a Viable Energy Source for Lafayette College
Post Construction Stormwater Management Case Study (2" Place)
Agricultural Irrigation

Wind Power at Metzgar Field

Soaking Up The Sun - Solar Energy at Lafayette College (4" Place)

Analyzing Biological and Chemical Indicators to Assess Bushkill Water
Quality

Conductivity of the Delaware River

Dam Removal: Decision Making (Sample Site: Upper Dam and Lower Dam
Bushkill Creek)

Our Impact on Their Environmental Health

Plant This, Not That! An In-Depth Look at Invasive Species of Plants and
Their Presence at Lafayette (15 Place)

Environmental Comparison of Incineration and Recycling for Papers and
Plastics (5" Place)

Sustainable Practice on the Quad

Submerged Aquatic Vegetation in the Chesapeake Bay
The Blueprints For A Green Future

Environmental Endocrine Disruptors (3™ Place)

Wind Energy from the Past to the Future

A Study of Mass Balance in Pervious Concrete

Sustainability through Vegetated Green Roofs



Lafayette College

Poster # 1

Is Concentrated Solar Power a Viable Energy Source for Lafayette College

Phil Bellis, Dan Kim, Michael Tsai

he purpose of this research project was to determine the advantages of concentrated

solar power, and to see if the technology was feasible to meet the energy demand of

Lafayette College and/or Metzgar Fields. It was found that in order to meet the demand
of the entire college (27 million kWh/year) solar technology should not be utilized. Metzgar
Fields, however, can realistically be powered by concentrated solar technology due to an
energy demand of only 300,000 kWh/year. A parabolic trough system is recommended due to a
land usage of only 1 acre and
cheapest cost in respect to the
other forms of solar

technology.
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Lafayette College

Poster #4

POST CONSTRUCTION STORMWATER MANAGEMENT CASE STUDY

- Best Management Practice Methods & Treatment of Contaminated Soil

Chris Geary and Don Peters

he poster is on a case

study with pending

NPDES approvals for a
proposed commercial
development located within the
Jordan Creek Watershed. The
land’s previous use was an
orchard that used pesticides,

therefore soil contamination,

including lead and arsenic, is
present. A product known as Polyacrylamide is used to treat the contamination. Other best
management practices (BMP’s) proposed for this project are Bio-retention Areas which allow
plants to remove pollutants from water, Spray Irrigation which uses collected stormwater to
recharge the groundwater on site, and Snouts, which separate floatable debris and oil from
water. The use of these 4 BMP’s improve the water quality and allow volume control and

infiltration goals to be achieved.
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Poster #5

Agricultural Irrigation

Levi Giese, Phil Hathaway, and Jason Marshalek,

ur poster on agricultural irrigation described the background information and history of

agricultural irrigation and then led into the problems that are now occurring with the

irrigation. These problems include increased salinity, soil erosion, runoff pollution and
competition for water demand and supply. We then found the solutions for these problems
which are to use computer controlled
irrigation when feasible or for the farmer to
use his knowledge and applying how to use
the minimal water amount, quality, and
when to apply it. There are also options of
leaching and drainage available to reduce

the problems.
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Poster # 8

Wind Power at Metzgar Field

Don Harris, Elizabeth Mancuso, Matthew Zwingraf

he purpose of this study was to demonstrate the feasibility of wind turbine electric

generation for Lafayette College’s Metzgar Fields Athletic Complex. We collected a

data sample from Metzgar and used historical data from Lehigh Valley International
Airport to support our findings. We then explored the costs of a potential turbine that would fit
Metzgar's needs. As an academic institution, we believe there are long-term environmental and

educational benefits to placing a wind turbine at Metzgar Fields.

e
NI rmessing Lical Wind at Mitsgar Fieids
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Poster #9

Soaking Up The Sun- Solar Energy at Lafayette College

Lisa DeJoseph, Rachel Mount, and Megan Young,

o determine if a reflective surface enhances the efficiency of a solar cell, we created a

reflector using aluminum foil and attached it to cardboard sheets and mounted them on

a vertical wall behind the solar array on the roof of Acopian Engineering Center. We
concluded our efficiency increased by 50% with the reflectors. Because our materials were

quite inexpensive, we

recommend a future experiment
done with more professionally

crafted mirrors.
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-Photovoltaic cells, or solar cells are the most widespread tool used to collect the energy
from the sun’s rays.

How do photovoltaic cells work?
-Light is composed of photons, which have different
wavelengths Sunlight

-PV cells only absorb certain wavelengths of the solar
spectrum

-The energy from the photon is transferred to an electron
in the p-layer of the PV cell

Mol Solar Panel
Extra - This electron leaves its spot Flow Olispuins

electrons et e

- Causes imbalance between n-type silicon (excess electrons)
el and p-type silicone (excess holes)
- Due to the flow of electrons, the semiconductors act as a
battery

- An electric field is created where they meet

- Acopian Engineering Center Solar Panels

- An array of photovoltaic cells on Acopian’s roof is used by
Lafayette college students to determine efficiencies of
alternate forms of energy

- Metzgar Field

- Over one year the Metzgar PV system averages 4,800 kWH. |

- Lafayette college received a grant from hosting a
sustainability conference.

- National Security
-Photovoltaic arrays are small and usually kept on site
-Less vulnerable to a terrorist attack
-Reduces the number of “high value” targets
-Reduces grid instability
-Reduces use of dangerous fuels that are hot-spots for a terrorist
attack
- Environmental

-Reduce pollutants such as CO2, NOx, and SO2

-Solar panels often work below maximum potential
-Mainly in early morning and late afternoon
-Single crystal silicon cells are used in 85% of solar panels created and are 30% efficient
-Claims to improve efficiency
Claim 1 Claim 2

-Install a mirror in front of the solar panel
-Can increase efficiency up to 75%
-Must not block sun from reaching panel

-Install two mirrors surrounding solar panel
-Approximately double the amount of
light that hits the panel

-Extra energy from the reflectors during particularly sunny days or heat during the summer, can
reduce lifespan of panels
-Cancel warranty
-Cause panels to overheat and may burn out due to excess energy concentration
-High temperatures can cause materials to melt
-Above 50 degrees Celsius the voltage may be decrease by as much as 1/6 of the
total voltage of the panel
-Extra energy reflected during the summer months or in warm states may cause problems

- On-site generation
- Infrastructure required to transport energy is costly
- Reduction of the amount of power lost in transmission

- Timing Advantage- solar energy production peaks when energy is most needed

Objectives

-Determine if reflectors enhance the efficiency of solar panels

Procedure

-Construct reflective surface using cardboard and aluminum foil

-Place reflectors on wall behind solar panels and record voltage and amperes

-Construct and hang covering over reflective surface

-Take volt and amp readings after reflectors are covered

Possible Problems

-Wrinkled tin foil may not concentrate adequate light

-Changing daylight affects amount of sun reaching panels due to surrounding building height

Average Power without reflectors

= 753.16 watts

Average energy produced with reflector
= 1589.068 watts

Change in Watts Over Time

In Process of Covering Reflectors

Power Produced Reflectors Mounted

Without Refiectors Wit Rfiectors

No Refiective Material

Energy
- The energy produced approximately doubled once the reflectors were put up.
Materials:
- Our materials were inexpensive, therefore with more professionally crafted reflectors
efficiency could have increased further.
Time of Year of Experiment:
- Due to the time of year, the sun angle was not optimal for maximum power production.
- The optimal angle for efficiency is 45 degrees, while placement angle was
only about 20 degrees
Because we used such inexpensive materials and saw such a significant increase we can
conclude that it may be ad to impl these refl s on a greater scale.

Test if dual reflectors would increase efficiency of panels further
- We propose that this would increase effectiveness unless the reflectors cause shadows
on the panels.

Solar Tech
Holographic solar power vs. photovoltaic cells

Bornstein, S. (2008). The market value and cost of solar photovoltaic electricity production. Center for the study of
energy materials, Retrieved from www.ucei.org

Townsend, J, & Fung, F. (2009, October 29). Combined thin film photovoltaic and reflective 3d parabolic panels for
utility-scale solar dishes [Web log r Retrieved from http:/energy.sigmaxi.org/?p=1095

U.S. Department of Energy , Photovoltaic's Program. (n.d.). How a photovoltaic cell works Retrieved from
http://inventors.about.com/library/inventors/blsolar3.htm Wright, B. Window on state government, Texas

Comptroller or Public Accounts. (2008). /ts all done with mirrors Retrieved from
http://www.window.state.tx.us/comptrol/fnotes/fn0809/mirrors\




Poster # 10

Analyzing Biological and Chemical Indicators to Assess Bushkill Water Quality

Mahmoud Djindjiev, Rowan Jones, and Janka Lovering,

ollow up on coli form tests performed on Bushkill River over the summer by Bushkill

Stream Conservancy and DEP; previous levels were ten times over the limit.

Additionally, test the conductivity, alkalinity, dissolved oxygen, temperature, pH, and
nitrates. Determine how location, geography, weather, and human activity affect stream quality.
Compare test results to DEP allowances and assess the quality of the Bushkill based on

biological and chemical indicators.
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Poster # 14

Conductivity of the Delaware River

Tomas Concepcion IV, Carson M. Gentry, and Stephanie Silva

hat effect does the Bushkill Creek and the Lehigh River have upon the conductivity

of the Delaware River and is this as a valid water quality indicator? After examining

our test results and knowledge of the area, we have concluded that the Bushkill
Creek and the Lehigh River add a significant amount of conductivity to the Delaware River. We
also concluded that conductivity may not be a good indicator for this case because of the
naturally occurring high levels of conductivity.
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Poster # 15

Dam Removal: Decision Making (Sample Site: Upper Dam and Lower Dam on
Bushkill Creek)

Joseph Hattis and Charles Laird

his poster focused on the pros and cons of dam removal. Using test samples of dams

on the Bushkill Creek, we took water samples upstream and downstream of each dam.

We measured these samples for conductivity, turbidity, water velocity and number of
sensitive organisms. If this is a significant trend between upstream and downstream then there

could be reason for removal.
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Lafayette College

Poster # 16

Our Impact on Their Environmental Health

Kenneth Briotte, Abigail Mitchell, and Lyndsey Munkel

etlands deserve our attention because they provide us with water filtration, wildlife

habitats, flood and erosion control, etc. We must concern ourselves with their

restoration, creation, and making development decisions based on their location.
There are a number of human alterations made to wetlands that have negative effects. Some of
these include: dredging, shoreline development, and the removal of wetlands for their economic
value. Following best management practices and engineering new wetlands are just some of
the ways we can reduce
our impact on their

environmental health.
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Lafayette College

Poster # 21

Plant This, Not That! An In-Depth Look at Invasive Species of Plants and their
Presence at Lafayette

Kelsey Lantz, Annie Mikol, and Thomas Yeager,

With our research we identified several
invasive species of plants around
Lafayette's campus and discussed the
issues regarding their presence here.
We defined invasive species as
anything not native to the ecosystem
that may cause harm to the
environment and other species. These

species are introduced to the

ecosystem and quickly take over and
choke out other plants decreasing diversity and harming animal species as well. After
identifying the invasive species on campus, we discussed what Lafayette could do to remediate
the problem before it escalates. By using guidelines set up by The National Invasive Species
Council, we outlined corresponding methods that Lafayette could adopt. We then looked at the
master plan for Lafayette and how our research would play a part in it. The master plan did
have several points that dealt with plant species on campus. It also stated that Lafayette is
going to become more a part of the green-way that runs through Easton and the surrounding
area. If this were to occur, then it will be necessary to ensure that the plants we have on
Lafayette’s campus would not affect the entire ecosystem of this green-way. We feel that by
using this research, Lafayette could make the proper choices in future planting to protect our

natural surroundings before it is too late.
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Lafayette College

Poster # 22

Environmental Comparison of Incineration and Recycling for Papers and Plastics

Hassaan Khan, Avi Mersky, and Kevin Rose

wo possible end-of-life alternatives for a product are recycling and incineration. Each of

these scenarios entails the creation of pollution. Our goal was to quantify the amount of

carbon dioxide, nitrogen dioxide, sulfur dioxide, and mercury each option produces to
determine which is more environmentally benign. We define recycling as the conversion of the
product back into its raw materials and incineration as burning with energy recovery. We

analyzed this problem using two case studies: newspaper and polyethylene.
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Lafayette College

Poster # 23

Sustainable Practice on the Quad

Xuan Chen,"Spark™ Minyan Li, "Sandy”, and Xinyi Ma,

he Quad, located in the center of Lafayette, is the most visited place on campus.

However, a study of its geology and hydrology conditions shows its current design

problematic. Based on site analysis and study of Best Management Practices (BMPs),
we propose to install a storm drainage system under the Quad, to build rain gardens along its
perimeter, and to construct environmental-and-pedestrian-friendly walkways over it. Our aim is
not only to solve the existing problems but also to improve its overall function, turning the Quad

into a desired open space for outside recreation and a highlighted campus landscape.
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Poster # 24

Submerged Aquatic Vegetation in the Chesapeake Bay

Sam Castagnetta, Jeremy Forsyth, and Georgi Todorov

he Chesapeake Bay is home to a wide variety of life, which is affected by the pollutants

in the water. Therefore, it is very important to monitor the water quality. One of the

best ways to examine the water quality is to study the Submerged Aquatic Vegetation
(SAV). Since 1984, when tests on SAV were first implemented, there have been many
fluctuations in the SAV. The strongest correlation is between increased nitrogen levels in the

water, and a decline in the SAV of the region.
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Lafayette College

Poster # 26

The Blueprints For A Green Future

Caitlin Mitchell, Alex Osuchowski, and Gerald Zaremba,

s we build homes for our rapidly growing population, we are depleting our resources

and therefore need to build in more environmentally friendly ways, such as to LEED

standards, by using more rapid growing materials and materials that are recycled or
can be recycled after their useful life. The poster highlighted materials such as bamboo, trex,
cellulose insulation, windows, as well as energy star appliances. These materials will reduce the
carbon footprint of our homes.
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Lafayette College

Poster # 27

Environmental Endocrine
Disruptors

James Kugel, Tori Pocius, and
Meghan Schilitt,

Endocrine disruption is defined by

the EPA as interference with
hormone production, secretion, receptor binding, or degradation. In the environment, there are
many of these chemicals, which mimic or block natural hormones and in doing so disrupt normal
body functioning (United States Environmental Protection Agency, 2007). Endocrine disruptors
are found in many products used in everyday life, including plastic bottles and containers,
detergents, food cans, and cosmetics. A major source of endocrine disruptors in the
environment is chemicals like pesticides that are released by anthropogenic sources, such as
DDT and polychlorinated biphenyls from electrical equipment (National Institute of
Environmental Health Sciences, 2010). For our project, we focused on the chemical atrazine
and DDE.

Atrazine is a widely used pesticide for control of broad-leaf weeds in farm crops, such as corn
and sugarcane. Increasing concentrations of atrazine can be harmful; the chemical has been
demonstrated to interrupt hormonal regulation and signaling. While it is successful in killing
weeds by inhibiting electron transport, it can adversely affect other wildlife, such as the monarch
butterfly, by altering estradiol signaling from an increase in aromatase activity (Solomon et al.,
2008). We chose to use the monarch butterfly as a test species for atrazine exposure.
Monarchs are a non-target species for atrazine, because milkweed, the only food source for
larval monarchs, tends to grow in or around cornfields on which atrazine is widely used as an
herbicide. In addition, we researched the effects of DDE on the American Aligators of Lake

Apopka.
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Lafayette College

Poster # 28

Wind Energy from the Past to the Future

Johnny Marchand, Janie Pipa, and Ellen Song

Our presentation focused on three specific aspects: the history and development of usable wind
power, the economics of using wind energy as a source today, and the example of the San
Cristobal Wind Project in the Galapagos Islands. We worked together to research the discovery
and development of converting the ordinary power of the wind into electrical energy. The
movement of the wind naturally produces kinetic energy, which causes a rotation motion that
produces mechanical energy, which is sent to a shaft and converted into electrical energy,
channeled to use through a generator.

The earliest mentions of wind power came from the East, Persia, and eventually Denmark
both became famous for their inventions. Daniel Halladay brought his model to the United
States in 1854. After little adjusting and experimenting, wind turbines development came to a
halt. They were given little thought until the world faced a fuel crisis in the 1970’s, and the two
typical standards were developed — horizontal axis wind turbine (HAWT) and vertical axis wind
turbine (VAWT). Today, we group the HAWTSs as power plants to produce mass amounts of
power.

There are three 80-meter high wind turbines
strategically installed in the Galapagos Islands. The
endeavor is known as the San Cristobal Wind
Project, and provides most of the power to the
island. The project carefully avoids wildlife, and
contributes positively to the environment. Aside

from lowering energy consumption, it also benefits

the island but reducing oil spills.

The advantages of wind turbines far outweigh
the disadvantages. It is believed that wind energy
will rival solar power and together they will overtake

the use of fossil fuels. The environmental and financial benefits are irreplaceable.
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Poster # 29

A Study of Mass Balance in Pervious Concrete

Andrew Bahr, Hannah Griesbach, and Muna Siddiqua

e wanted to determine how much copper can be removed from solution by the

pervious pavement (concrete) plug within 24 hours. We took samples in certain

time intervals and analyzed how much copper was left in solution for each. Next,
we smashed up the plug into small pieces, acidified it, and analyzed it to see if it is actually
absorbing the copper. This experiment is supposed to simulate what the rate of copper

absorption would be in the natural environment. Copper is a representative for other toxic

metals such as lead and
cadmium which come off of
cars that can be dangerous in
excessive amounts.
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Lafayette College

Poster # 31

Sustainability through Vegetated Green Roofs

Elena Niemi and Binh Pham

study conducted comparing a conventional green roof and normal roof with the

unconventional green roof designs of grass roof, potted plants roof, and vines roof. A

comparison between water retention, water quality, weight, usable space, cost,
maintenance, and shades was conducted and processed. Our results indicate that grass path
retained the most runoff, but had higher levels of turbidity, conductivity, and alkalinity than the
others. Out of the green roofs, the Traditional green roof retained the least runoff, is most
expensive, and heavier than the others, but it requires less maintenance. The roof that is most
balanced in all area of comparisons is the "Umbrella & Potted Plants" roof.
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