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Samuel Furio (Economics), Advisor: Dr. Kent Messer (Applied Economics & Statistics), Understanding the Social Behavior within a
Competitive Environment: An Experimental Investigation of Agri- Environmental Policies.

Lauren Glinko (Geography), Advisor: Dr. Tracy Deliberty (Geography), Linking Causes of Irrigation to Available Water Capacity.

Reid Williams (Environmental Engineering), Advisor: Dr. Paul Imhoff (Civil and Environmental Engineering), Effectiveness of Bio-Char to
Reduce Nitrate Concentration in Storm Water Runoff.

Margaret Krauthauser (Geology), Advisor: Dr. James Pizzuto (Geological Sciences), Quantifying Floodplain Sediment Storage Rates and
Identifying Rate-Changing Characteristics in the White Clay Creek Watershed, Pennsylvania.

Jack Protokowicz (Biochemistry), Advisor: Dr. Shreeram Inamdar (Plant and Soil Sciences), Nuclear Magnetic Resonance Analysis of
Particulate Organic Matter from Forested Watershed.

Nicholas Tobia (Geology), Advisor: Dr. James Pizzuto (Geological Sciences), Quantifying the Rate of Bank Migration in the White Clay
Creek Watershed, Pennsylvania.

Christina Valenti (Environmental Engineering), Advisor: Dr. Anastasia Chirnside (Entomology and Wildlife Ecology), Assessment of the
Leaching Potential of Fibrous Plastic Inert Support Material from a Fungal Biocell Reactor.

Michael Rechsteiner (Environmental Engineering), Advisor: Dr. Paul Imhoff (Civil & Environmental Eng’g.), Reducing Stormwater Runoff
& Pollutant Loading with Biochar Addition to Highway Greenways.

Graduate Research Assistantships
Jillian Young (M.S. Water Science and Policy), Advisor: Gerald Kauffman (Public Policy and Administration), Water Quality Assessment
of Noxontown Pond in the Appoquinimink River

Watershed.

Jordan Martin (M.S. Water Resources Engineering), Advisor: Gerald Kauffman (Public Policy and Administration), Water Quality Trends
in the Brandywine Christina Watershed in Delaware.



Understanding Social Behavior:
An Experimental Economic Investigation
of Agri-Environmental Policies

Sam Furio, University of Delaware

Under the direction of Dr. Kent Messer, Dr. Olesya Savchenko, and Sean Ellis
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Motivation:

# Consumers are stigmatized towards recycled water., especially in food
production.

# Understanding consumer stigmatization toward recycled water is
crucial for agri-environmental policy on growing water scarcity.

# We need to test de-stigmatization methods such as: social comparison
messaging in the form of celebrity endorsements. social comparison
messaging in the form of a peer consumption statement, and exposure
to a variety of distances from the stigma

Research Questions:

» How do consumers respond to a stigmatizing food attribute as they
move through different trophic levels?

# What 15 the effect on consumer willingness-to-pay from different

types of priming?
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Methods: A D )

» Participants shown three wversions of five products: lamb, cheese,
spinach, hot chocolate powder. and bottled water. Each version
produced with one of three types of water: ground. recyeled. or ground
from and aquifer recharged with recycled.

# Participants are
asked a senes of
dichotomous
choice. real

Do you want to purchase approximately 8
ounces of spinach irrigated with recycled
water for $3.527

purchasing options Yes

at a randomized
price.

Experimental Design:

# This study was run with a 2x2 design consisting of a control(A).
a celebnity endorsement video treatment(B). a statement about
peers’ willingness to dnnk recycled water treatment(C), and a
combination of the video and statement(D).

Experimental
Matris I ational

Celebrity
Endorsement
Video

No
Statement

» We employ an incentive compatible economic experiment in
order to compare the true willingness- to- pay between
freatments.

Recychod water purified 1o drinking
watet stardards is & wfe and swtainable
waket source

Short Informational Video

Celebrity Endorsement Video

In previous studies, 95% of people were
willing to pay for food produced with recycled
«irrigation water.

Soctal Comparison Messaging

Initial Results:

#» No effect from celebrity endorsement and social
COMmPpAarison messaging treatments on stigma.

#» When those two terms interact however in treatment D,
the amount of stigma is reduced.

# Consumers are more likely to purchase foods produced
with recycled and recharged water.

» People in treatment D are more likely to purchase
recycled lamb than people outside of treatment D.
Significantly different than the control.

CEAE Team at New Castle Farmer s Market

Future Work:

# Further analyze data and create  visual
representations

# Continue to explore different types of social
comparisons

» Expand data analysis skillset
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Causes of Change of Irrigation in The Eastern United States
Lauren Glinko, Dr. Tracy Deliberty, Dr. Afton Clarke-*
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Department of Geography University of Delaware, News
Delaware Water Resour

Overview

Agricultural practices in the Eastern United States hastorically have not nvolved extensive
errigation, but recently irngation practices have been expanding Irngation is widely assumed
to be primanly directed towards clllu.-.nmg com, however, to date no research has mvestigated
the drivers of using By ding the practices, the water supply can
be quantified and conservation measures mm.md

Objectives

This research combines the National Agricultural Statistics Service Cropscape data set for the
years of 7 years (2002, 2008, 2012, 2013, 2014, 2016 and 2017) and ungation center prvots
for the state of Delaware created by James Atlns(2010) 1o discover
1 If com s solely beng cultivated under imgation
* Tdentify if climate trends are influencing crop cultvation
If there 15 a wrend of mcrease m pnigated com and imgation
If 504l conditions have mih d where img 11

tkint central pivats
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Percentage of Total Crops with the Top Three
Crops by Area in Kilometers

Seil Data Charts from 2017

AWS of Irrigated Cor 017

Area in Kilometers of Soil Textures

of Imigated Corn

A
* Over the years the area of cultivation has decreased, yet the quantity of crop types has
mcreased sigmificantly.
Total corn cultivation has increased over the years from 22% in 2002 to 43% in 2017
™ Soybeans are consistently more widely cultivated on non-imgated land as compared to.

Presence of umigation in agriculture has increased from 15% to 21% over 15 years
A . Total percent of ungated corn mereased from 45% to 58%.
Available water supply and soil texture do not reflect any trends i wngahon or cultivation
for com.
Primary soil texmure of irrigated corn is loamy sand

Conclusions

Over the past 15 years com has undergone an extensive mcrease m cultivanon
Thus culuvanon trend 1s reflected across all cropland, with corn cultivate doubling
from 22% to 43%.

Imgation has mcreased in Delaware over the past 15 years. The percentage of
umigation area increased from 15% to 2196, with com representing the majonty of
the ingated crops under cultivated. The percentage of rmgated corn started ar 45%
1n 2002 and increased to 58% i 2017

One of the possible causes of the increase of umgation is reflected by the climate
data from NOAA The graph of climate data depicts the Palmer Drought Sevenity
Index which utilizes temperature and precipitation data to estimate relative dryness
From this graph, the years of 2013 and 2016 were considered wet years, and the rest
of the years were drought years. Companng the “wet years™ to the “dry years™, the
decreases i umigated cultivation correlate to more precipitation. The relationshup
between ungation and precipitation, as depacted by the graphs, 15 an mverse
correlation. The merease of ymgaton and culvanon of com correlate. proving that
com 15 a water mtensive crop and one of the driving factors mn the trend of ncrease
of imgation in Delaware, and possibly the eastern Unuted States.
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Drrigation Percentages of top Three Crops
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Background

Biochar is a charcoal product that, due to
its high porosity and surface area, has the
potential to change the properties of soil
Biochar is known to be able to increase or
decrease the hydraulic conductivity of the
soil, however it is 8 complex process
dependent on many variables. In this

Kp ., soil column were
taken place to understand exactly how
biochar affects Ksat. The following
wariables that were inspected are:

Department

The Effect of Varying Properties of Biochar and its Impact on Soil Hydraulic Conductivity
Reid Willams?, Poul Imboff, Al Nahif, YudiYang? |
ent of Clvil and Environmental Engineering, University of Delaware

Biochar Particle Size: The larger the Biochar particies are, the
larger the paresity of the soil will be, thus having an affect on the
flow of water through the medium.

= Biochar Elongation: Testing the effect of the shape of the Biochar
on the Ksat. Longer particles may have different properties than
more spherical particles

= Biochar Segregation: Generally, in the field the biochar tends to
clump together and segregate. How much does this affect the Ksat of
the soll?

= Quantify how the size of the added biochar particles affects
the difference in hydraulic conductivity of the soil

» Quantify how the shape, or elongation, of the added
biochar particles affects the difference in hydraulic conductivity
of the soil

= Quantify how the segregation of the added biochar particies
and the soil particles affects the difference in hydraulic
conductivity of the soil

'RESULTS
Pure Sand Sand with Sand with | Sand with | Sand with
Large Biochar Medium Small [Double Si d
Biochar Biochar Medium we
(30/35) 150/70) Biochar nd
Sand Size 00157 - 00197-  0.0197- £ nm
{mm} 0.0197 -0.0234 0.0234 0.0197 -0.0234 0.0234 0.0234 E »m
Biochar Size R 0.0555 - 00083-  0.0197- s
(mm) 0.0787 0.0157-00234 01170  0.0234 S
Bulk Density nm
(g/em3) 1646 1250 1210 1330 1085 .
Total Porasity 0.378 0.504 0.520 0.473 0570
Inter Porasity 0.378 D.443 0.467 0414 0522
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Mote: All Results in the graphs above are the mean vaiue from triplicate

data, 2nd all 8TOF bars Fepresent sTandard efror.

* The total porosity of the medium size biochar is the largest, due to

Column Packing
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Measuring Ksat

+ Torelialy meare the Cxat of the columns,

the of biochar

* The larger porogity of the medium biochar causes it 1o have the
highest Ksat compared to small and large.

* The particle Elongation had the greatest effect out of any variable,
nearly doubling the Ksat compared to single sieved,

* The elongated particles were the only biochar particles 1o increase
Ksat

* The fully segregated particies only shghtly decreased the Ksat, with
the Ksat of the smaller particles actually increasing.
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Using ArcGIS as a Tool to Map Areas of Deposition and Erosion Along the Powder River, Wyoming

1. Introduction

ArcGIS is a platform used to create, manage, share and analyze spatial
data in a variety of different fields. In this project, ArcGIS was used to:

+ Outline areas of overlap between the river reaches during 1973 and

1991

+ Identify whether such areas were erosional or depositional during the

time frame

* Find the value of the area in square meters of erosional or

depositional polygons

3.Methods

* A hillshade of the region, a ",.5,"...’?33““ showing the mma:h from 1973 and a single

polygon showing the river re.

1 were provided in
* Three main ArcGlS tools were used: Erase, Merge, and Explode
= Erase was used to subtract the 1973 river mch 'Ehm the 19‘91 rh!r ruch 'ﬂ':.’ shogln.

all of the areas of overlap [ie.

= Merge was used to combine the areas of river overlap with any ground that may have
n

been developed within the 20 year time spa)

. Hnallv Explode was used to fully separate all the different polygons that had been

regions in meters

was used, the o be one unit, asoowudw
u-vml dlﬁwnl units; tmwnsmwhWrmmhmm

. scd'::nle':; areas were separated, ArcGIS used the hillshade datum to eslabﬂsh area of the

* Once th

Example of Merge;
Wh\.r was it necessary?

The green shows the rives reach in 1973 -
= The red shows the rver reach m 1991 :

*  The yeilow shews the espanie of tand
that the river traveled over between 1971
and 1991: It could for instance reprevent
a flood plain in that area

* This ares would not have been srcounted
fe if ey the Esas tool had been used: it
enrentially combined both the aces of the
river at wall 1 the flaod plain making o
onr ungls polygen

* Merge was not used obtes, but it was
necessary in some parts of the resch

€ are; n the hen
transferred to Euel where IndeuaI ‘areas were clacsified 35 being Erosional or
Dep\wl!nnal based on where they were in relation to the river reaches

Between 1973 and 1991

Presented by Margaret Krauthauser

2. Study Area

+ The Powder River was chosen as a study site due to the fact thatitisa
well defined area of research, with multiple studies going on
* There are decades of almast annual cross section survey data
* It is a major river with little to no anthropologic disturbances (for instance, no
dams)
= It is the site of various other research including channel migration, terrace
o : "

« It was the site of a geomorphic tree analysis study that was also being
run by Dr. Jim Pizzuto

= The area that was focused on using ArcGIS covered roughly a 50
kilometer section of the pictured study area

3.2 Erosional Example 3.3 Depositional Example

i this image,
the river
reach of 1991
goes past the
banks of the
neach in 1973;
this indicates
erosion of the
banks in this
saction

B iver Reach 1973 [ River Reach 1991 Regian covered dusing depoiltsen between 1071 sad 1991

rosional and Depusitlanal Polygons

4. Results

In total, there were 124 polygons.
clasaified as being depositional, and 115
palygons classitied as erosional

Inimage 4.1, the depositional polygans
are shown in pink, and the erosional
pobygons are shown In green
The total area of deposition was.

10 be roughly 2,555 square
ilometers
The total area of erouon wal calculated
1o be roughly 1.722 square kilometers
Based on these numbers, it appears that
the river, at least in this section, s
depositing more sediment then it is
eroding

Figure 2.1: A. Powder River
watershed location map. B. Moody
and Meade study reach of the Powder
River outlining annually surveyed

(Moody and Mnd;, 1990 and 2018;
Moody et al., 2002).

518N

500N

105°45'W

2.2 Study area of Powder River: 1973 2.3 Study Area of Powder River: 1991
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Identifying the Differences in Soils from Various Land

Uses by Fluorescence Spectroscopy

Purpose

Sediment from sources known to contribute to local waterways
was collected and separated by land use and particle size in
order to identify and examine key chemical differences in
organic carbon released from these sources.

Introduction

locally and globally poses a great threat to water quality and natural
ecosystems. These storms have a great potential to mobilize sedument
sources and camry sediment-associated molecules large distances.
which could lead to disastrous environmental impacts. The chemical
character of these particles is significantly influenced by their local
environment, i.e. land use, and understanding the chemistry behind
these molecules is key to identifying their sources as well as
mitigating the molecules’ consequences to the natural environment,

The increase in both the magnitude and occurrence of storm events

(Left) taken from the Faur
Hill NRMA site, and (night)
the Chesapeake Bay.
demonstrate the possibaliry
of large sediment influxes
over long distances due to
large storm events

1. Sediments were collected from 4 land uses: agniculture

cropland (AGRC). agriculture pasture (AGRP). developed

land (DEVL), and forested land (FRST)

Sediments were dried and sieved into two particle class sizes:

coarse (C. > Imm diameter) and fine (F, < lmumn diameter)

3. 40mL extracts were made with 0.5z of each sediment

4. Dissolved carbon in the filtrate was analyzed using
fluorescence spectroscopy

5. EEM data were normalized with a PARAFAC model.
calibrated to local area

(&)
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ent of Plant and

Mean % Fulvic-like by Land Use and Particle Size

Mean % Protein-like by Land Use and Particle Size

Discussion

A z-test assessment of the data at the 95% confidence level

showed significant differences (p < 0.05) in the mean % for
each component. based on their land use and particle class size.
These differences are listed below, and the sources they
compare move from left to right on each respective plot.

For the mean % humic-like component, it was determined that
AGRC-C was significantly different from AGRP-F, FRST-C
FRST-F, DEVL-C, and DEVL-F. Furthermore, AGRC-F was
significantly different from AGRP-F. FRST-C, FRST-F. DEVL-
C. and DEVL-F. FRST-C was significantly different from
FRST-F. DEVL-C. and DEVL-F.

It was also found that the mean % fulvic-like component also
had significant differences between land uses and particle class
sizes. AGRC-C was significantly different from AGRC-F and
FRST-C. AGRC-F was significantly different from AGRP-F.
FRST-F. DEVL-C. and DEVL-F. Finally, FRST-C was
significantly different than FRST-F, DEVL-C. and DEVL-F.

The mean % protein-like component showed the least amount
of significant differences between the land uses and particle
sizes. AGRC-C was significantly different than AGRC-F.
AGRP-F. FRST-C. FRST-F. DEVL-C, and DEVL-F. Also, the
mean for FRST-F was significantly different than DEVL-C.

The significant chemical differences between the land uses and
particle class sizes will help to identify the main contnbutors to
watershed chemustry. Resolving models for befter accuracy in
predicting the contributing factors to a watershed’s chemistry will
lead to more precise prevention and mitigation strategies for
dealing with the repercussions of anthropogenically-modified
lands. Assisting to reinforce the natural environment’s resilience
to anthropogenic sowrces would benefit the ecology itself as well
as the ecosystem services the environment provides us,
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search at the Delawar
Water Resources Center

Presented by
Graduate Research Assistants:
Jordan Martin & Jillian Young




