
SOAR Project Proposal 
Summer 2014 

 
The Impact of Land Preservation on Water Quality  

in the Lehigh River Watershed 
 
Faculty Adviser:   Frank T. Kuserk, Louise E. Juley Professor of Biological Sciences and  
   Director, Environmental Studies & Sciences Program 
 
Students:  Shannon Bensetler 
   Junior Biology major 
   E-mail: stslb11@moravian.edu 
 

Alejandra Kaplan 
   Sophomore Biology major 
   E-mail:  stamk12@moravian.edu 
 
Project Title: The Impact of Land Preservation on Water Quality in the Lehigh River Watershed 
 
Project Start/Ending Date and Length: May 27, 2014 – August 1, 2014 (10 weeks) 
 
Project Description: For the past 16 years I have been working with the Wildlands Conservancy 
(3701 Orchid Place, Emmaus, PA  18049) on stream and riparian buffer restoration projects to 
reduce erosion, alleviate sediment buildup, enhance water flow, and improve water quality 
within the Lehigh River watershed. Under my direction a total of 15 Moravian College students 
have successfully participated in these projects as SOAR students. In addition, they have all 
presented their results at scientific meetings including the Middle Atlantic Section of the 
Ecological Society of America and the National Conference on Undergraduate Research. 
 
These projects have resulted in some notable accomplishments. First, as the result of a project 
performed two summers ago in conjunction with Ms. Megan Bradburn, Water Pollution 
Biologist with the Pennsylvania Department of Environmental Protection (PADEP), we were 
able to document high levels of fecal coliform and Escherichia coli bacteria in the tributaries of 
the Little Lehigh Creek watershed resulting in this stream now being designated as “impaired for 
recreational use.” Second, as a result of our efforts to collect and analyze data on physical, 
chemical and biological conditions at dam sites over a period of several years the Wildlands 
Conservancy successfully obtained grants totaling $710,000 to remove six dams and restore 15 
miles of free flowing streams along the Little Lehigh and Jordan Creeks in 2013. Funds were 
received from the following organizations and foundations: American Rivers, National Oceanic 
and Atmospheric Administration, City of Allentown, Pennsylvania Department of Conservation 
and Natural Resources, Pennsylvania Department of Environmental Protection, Fish America 
Foundation, Cora L. Brooks Foundation, Trexler Trust, Pennsylvania Department of Community 
and Economic Development, and Wells Fargo Bank. 
 
The Wildlands Conservancy is continuing to pursue ecological restoration projects within the 
Lehigh River watershed and we have been invited by Ms. Kristie Fach (Moravian College, 
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Biology, 1999), Director of Ecological Restoration to assist them in a three-year study that 
assesses the impact that land preservation efforts in the upper Lehigh River watershed have on 
water quality. Additional partners on the project include Lehigh University, Muhlenberg College, 
Trout Unlimited and the Lehigh River Stocking Association. This project is one of eight being 
coordinated by the Academy of Natural Sciences of Drexel University that spans watersheds in 
eastern and central Pennsylvania and New Jersey. Because the scope of the project covers much 
of the Marcellus Shale region, including our own Upper Lehigh River watershed area, the results 
of this study will have significant environmental policy implications. 
 
The project will address the following questions: 
 

1) Does land preservation in the Upper Lehigh watershed above the Kittattiny Ridge (e.g. 
keeping forests intact) prevent further water quality degradation to the Lehigh River? 

2) What is the impact of abandoned mine drainage (AMD) on the Lehigh River? 
3) How do dams impact water quality and the ecology of the Lehigh River? 
4) What is the current condition of the Lehigh River and its tributaries? 

 
Proposed 2014 monitoring activities: Thirty-one sites at various tributaries and main stem of the 
Lehigh River watershed have been identified as key places to be sampled over the next three 
years. These include 24 sites in the Upper Lehigh River watershed (14 sites on tributaries and 10 
sites on the main stem) and seven sites in the Lower Lehigh River watershed (6 sites on 
tributaries and 1 site on the main stem).  
 
At a March planning meeting of the project partners various monitoring activities were 
discussed. Because of our previous experience in monitoring in-stream fish and benthic 
macroinvertebrate communities it was decided that the Moravian team would concentrate its 
efforts on these assessments. This will consist of: 1) collecting, identifying, and analyzing 
aquatic macroinvertebrate samples taken from one-third of the sites in summer 2014; and 2) 
conducting electrofishing surveys at restoration sites in order to identify and quantify resident 
populations at one third of the sites in summer 2014. The sampling and analyses will be 
conducted in accordance with procedures established by the U.S. Department of Environmental 
Protection. It has been well documented that the composition of these groups are key indicators 
of water quality. 
 
Other project partners will be responsible for performing physical habitat assessments, 
conducting chemical monitoring and doing specialized monitoring at the abandoned mine 
drainage sites. 
 
Qualifications and Certifications:  I have attended workshops on benthic macroinvertebrate 
sampling and identification (SUNY College of Environmental Science and Forestry) and 
electrofishing techniques (Smith-Root, Inc., Vancouver, WA).  I currently hold a Scientific 
Collector’s Permit (#349) from the Pennsylvania Fish and Boat Commission to conduct benthic 
macroinvertebrate and electrofishing surveys.  
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Roles and Responsibilities of Faculty and Students:  
 
Faculty Role & Responsibilities: For 16 years I have been working with the Wildlands 
Conservancy on stream monitoring and restoration projects in the Lehigh River watershed. As a 
result, I have engaged many Moravian College students in habitat restoration and ecological 
assessment projects through these collaborations. Many of these students have gone on to 
graduate school and/or work for organizations and companies that focus on ecology and 
environmental restoration. 
 
My previous work at the Stroud Water Research Center provides both theoretical and applied 
knowledge of the dynamics of lotic ecosystems.  I have published papers in the Canadian 
Journal of Fisheries and Aquatic Sciences and Microbial Ecology on the carbon dynamics of 
streams.  I have also authored several technical reports for the Wildlands Conservancy and have 
assisted them in preparing grant applications. For this project I will assist the students in 
developing a background literature search, provide expertise in how to conduct fish and 
macroinvertebrate surveys, instruct them in the identification of species and the use of 
community diversity analyses, and guide them in the preparation of results for presentation and 
publication. 
 
Students’ Roles & Engagement in Scholarly Research: The students will participate in pre-
project planning with Ms. Kristie Fach, Ms. Manuela Schnaudt and me, collect, identify and 
analyze fish and macroinvertebrate samples using established protocols in order to maintain 
consistency. The students will prepare a final report analyzing the data for presentation and 
publication. 
 
Student Benefits: The students will benefit by being part of a long-term ecological study that has 
great environmental importance.  They will become part of a team of researchers and 
conservation scientists dedicated to improving stream habitat quality.  In this way they will 
experience how modern ecological research is a collaborative effort involving many people, each 
contributing in a specific way according to their expertise.  More importantly, their work will 
assist in determining whether currently accepted stream restoration and land preservation efforts 
have a positive impact on streambed biological communities and overall water quality.  They 
will need to operate both as team players and as individuals charged with the responsibility of 
learning accepted sampling protocols, identifying fish species and aquatic macroinvertebrates, 
and performing statistical analyses on the results.  Additionally, they will gain experience in the 
writing of scientific reports and papers.  Depending on the outcome of the project they will also 
prepare their work for publication either as a paper in a scientific journal and/or as a technical 
report issued by the Wildlands Conservancy. They will additionally present their work at 
Moravian College’s Annual Student Scholarship and Creative Arts  
Day and at a scientific meeting such as the National Conference on Undergraduate Research or 
the Mid-Atlantic Ecological Society of America meeting next spring. 
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SOAR Project Proposal 
Summer 2014 

Student Statement of Purpose 
 

Project Title: The Impact of Land Preservation on Water Quality in the Lehigh River Watershed  
Student Name: Shannon Bensetler 
Major: Biology 
Date of Graduation: May 2015 
Faculty Mentor: Dr. Frank T. Kuserk  
Campus Housing: Yes 
 
Participation Rationale and Expected Outcomes:   
 

I believe that participating in a SOAR project with Dr. Kuserk will be an amazing 
opportunity to advance my scientific knowledge. I have many reasons why I would like to 
participate in SOAR. The main reason is because that I think doing scientific research in the field 
will help me decide if it is something I’d like to pursue as a career. I’m not quite sure what I 
would like to do as a career for the rest of my life, but one option I’ve considered is doing 
ecological field research so participating in a project over the summer doing just that will help 
me see if I truly do love this and would like to do it as a career. Also, learning to take hands-on 
data in the field, as well as being able to identify aquatic macroinvertebrates and fish species 
seems like an incredible learning experience and a lot of fun.  

 
  Another reason that I wish to participate in this SOAR project is to help strengthen my 
skills in both the laboratory and the field. Since we are taking specimens in the field, as well as 
analyzing some in the lab, I will be able to advance both those skills. I also may realize I like the 
lab work more, which will help me decide on a career later in life. Also, just in general, this is an 
incredible opportunity to learn a lot more than you just do in a classroom, and to see how the 
lectures in the classroom can evolve into experiences that can be used in a career later in life.  
 
 Also, I will be able to improve my ability to work as a team and as an individual. I know 
I will have specific individual responsibilities that I need to perform to help the project along. I’ll 
be working with other students from Moravian and other universities, as well as professional 
scientists as a team in this large scale project. 
 
 Outcomes I expect from this project include being able to advance my research ability. 
Both field and lab researchers need to be able to analyze as well as write about and present their 
work at scientific conferences and organizational meetings. I will also learn how to properly 
collect large datasets by being hands on in the field, as well as take these data and see if they 
support our hypotheses. Being able to organize the data to analyze correctly to make strong 
conclusions is another thing I hope to be able to do thoroughly at by the end of the program. 
These will be skills I hope to work on during the project that I can use throughout life no matter 
what career I have.  I also truly believe that this program will be both an amazing educational 
experience as well as enjoyable way to figure out what I want to do with my future. 
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SOAR Project Proposal 
Summer 2014 

Student Statement of Purpose 
 
Project Title: The Impact of Land Preservation on Water Quality in the Lehigh River Watershed  
Student Name: Alejandra Kaplan  
Major: Biology 
Date of Graduation: May 2016 
Faculty Mentor: Dr. Frank T. Kuserk  
Campus Housing: Yes 
 
Participation Rationale and Expected Outcomes:   
 
 The moment that I read about the proposal for this SOAR project I knew I wanted to be a 
part of this project as a student researcher with Dr. Kuserk. Working along with the Wildlands 
Conservatory to do research on streams and participate in riparian buffer restoration projects to 
reduce erosion, alleviate sediment buildup, enhance water flow, and improve water quality 
within the Lehigh River watershed is something that is extremely important to me. I have already 
been exposed to an environmental exploration concerning water, energy, and environmental 
sustainability through working at the Western Pennsylvania river ecosystems with the Bayer 
Sustainability Camp through RiverQuest.  I participated in this research at the beginning of high 
school and it made me realize that research is something that I want to participate in for the rest 
of my life.  
 
 This SOAR project, along with allowing me to focus on environmental sustainability, 
will allow me to explore the research opportunities that Moravian has to offer. This particular 
project will also provide me with new knowledge in terms of new equipment, protocols and 
statistical analysis on results. I am excited to see how I can participate and experience how 
modern ecological research is a collaborative effort involving many different people and research 
students. This program will also provide me with the experience I need to be able to further 
participate in other research opportunities and hopefully lead to an Honors project my senior 
year.  
 
 As a biochemistry student, this may not be the direct field that I want to go into, but I 
have known from a young age that participating in any research is something that interests and 
intrigues me. Protecting the environment and researching the ecological effects that human 
actions have caused is something that I have always thought of as honorable and important work. 
Alongside Dr. Kuserk, I will be able to further my research in sustainability as well as build a 
relationship with a seasoned researcher that will be able to provide wisdom in any future 
research endeavor I participate in. This experience will allow me to be a better scientist and 
student in every aspect, and will further develop my love and dedication to research and the 
scientific researching community.  
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Expense Proposal 

 
Project Title: The Impact of Land Preservation on Water Quality in the Lehigh River Watershed 
Faculty Mentor:  Frank T. Kuserk 
Students:  Shannon Bensetler 
   Alejandra Kaplan 
 
Budget: 
 
$6000   Summer stipends ($3000) for each of two students funded through SOAR 
  (10 weeks x 40 hr/week x $7.50/hr) 
 
$1750  Faculty stipend (10 weeks x $175.00/week) 
 
$1000  Expenses as described below: 
 

$300  Since this project involves extensive travel to conduct sampling at 
field sites we request funds for gasoline. We will use the 
Environmental Studies & Sciences van for travel.  

 
$160 Licenses. Each team member requires a valid 2014 Pennsylvania 

Fishing License plus Trout Stamp (1 Resident license and 2 out-of-
state Resident licenses). 

 
$  40 2013 Pennsylvania Scientific Collector’s Permit. This is required 

by the  Pennsylvania Fish & Boat Commission in order to conduct 
electrofishing surveys. 

 
$500  Expendable laboratory supplies. Equipment to conduct 

macroinvertebrate and electrofishing  surveys are already available 
in house. 

 
From past experience it is anticipated that the total cost of 
laboratory supplies for this project will exceed $1000. Additional 
supplies and expenses will be covered by the Biology Department 
and Environmental Studies & Sciences budget.  

_______ 
  

$8750  Total 
 


