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ENVR 499a and 499b: Environmental Studies Senior Thesis I & 11
ACE 10 Course

David Gosselin and Sara Cooper

Student Work

ACE 10 Question Rubric Development

MRES 4998 — Poster Evaluation Form

Mame of Evaluator: Poster Presenter:

To what extent to can senior thesis posters

N mesm]m
Porsue your passion Madeline Eversoll e Ia-s ,

5tep 1, Examine all the posters to give you context for your review of the individual poster.
5tep 2, Examine your assigned poster. Use the rubric. For each assessment area, pleass answer the guestions.
5tep 3, Turn in your evaluation form in at the Environmental Studies table with your scores totaled.

Advisor: Christine Haney 4 Lincoln
Environmental Studies Program

Highee aittudes means an Increace in exposure to UV |

Basic Assumptions

Limited resources for I —————

msl@ poipiions i > am - | Results: From the Partial correlation test, it shows that UV radiation and 5 pplication 1l
1 Sl total column ozone are by having the | il . .
™ ; i < coefficient -0.864843 and the p-value <0.0001. Their relationship is shown . < . !
—_ 7 j [ below. | § :
S, S

Veary Miean TCO o Lauder 2 (OU) & vearty Tota Clon Sky UV Dose .. ] . .
Eyiiemslly Wegibes from 110% fo 3098 B-nn-nng is a5 follows: 0 = No evidence he/she sddressed question; 1 = 5ome evidencs, not Score Comments
=5 clear 2= it could be; 2 = Evidence and linkages are clearly presentad.
di : New Zealand's is unique due to the morm mrovids oo = o h=l = ore =i ovs
proximity toAntarctica’s ozone hole, New Zealand's summer UV levels Fleaze provids commentsta help the presenter imprave. i 1 2

are about 40% higher than similar Northern Hemisphere latitudes.

assessment (people, time

Discussion: From the partial correlation test there is a significance
between TCO and UV radiation. A correlation coefficient of -0.864843 and p-
value of <0.0001 indicates that there is a significant negative correlation
relationship.

Under such conditions, intense solar
health impacts for the Southern Hemisphere. (NIWA- Water and
Atmosphere, 2002).

Introduction and Connections to Broad Knowledge: [Max points = &)
-Did student place the res=archfprojact in the context of previous workin the fizld?

New Zealand has one of the world's highest rates of skin cancer;

-Did the studant explain the signifiance and importance of the topicfprojed?
-Did the studant fink their 2xplanations to refarences from tha ltersture?

‘When comparing the UV radiation with the melanoma occurrences, there
were some deficienciesdue to the short range of UV data. A correlation -
coefficient of -0.055734and a p-value of 0.7825 is considered insignificant

melanoma being the fourth most common in 2009 with 2, 212 registered
cases (NZ Cancer Society. 2012).

From the Partial correlation test, it shows that UV radiation and melanoma Another deliciency woikd I the factliiat mandatory Kil Teporiing of Cancae

Growing number of

o t statisticall ificant by h: th lati I : i =
Objectives: This thesis will determine if there is a correlation oecuncon | ;;i?l':fjﬂ Sniflcentbyienin & the seieticn rates started in 1994 with 40% of data missing from 1948-1993. (Snyed, Lit=rature Research Conducted: [Me=x points = 4)
between the high UV levels and the high melanoma rates. 2012) Such factors were likely the cause of such insignificant outputs. - Was Fterature propery ced?
N2 Melamome Occurences(Age Stondardized Rate) & Yearly Totl G !
In addition, a survey was conducted in Dunedin, NZ and Lincoln, Sky UV Dose (Erythemally Weighted) from 1948 to 2004 To analyze the survey results, the p-values from the Fischer Exact and the - 'n'l"“ th =re r-f- rEnce Iut-‘
T-Value Statistics Testhave been used. The questions had p-values that sre areterence
SO 888 Wiioh ity W s infonied or gearal ot ranged from 0.2036 t0 0.9252 . For this case the higher the p-value would
awareness and preventative measures. : 8252, - . T P
G mean that both locations have the same level of knowledge about melanoma Research Quesbﬂan'ﬂmﬁes E‘rDh'Fms - [ M points = 4
and both exhibited the most preventative behavior. Therefore, respondents IRt _— . mcic o ahisctioms Dom =
Methode U v A at o 5 A N from Dunedin, New Zealand were not more aware of melanoma or exhibited Was 2 research question, hypothasic or objectives pressnted
, : Using ata and ozone concentrations provided by § \./ - 070 behavior thenthe from Lincoln, USA. L - e . . -
( 2 the National Institute of Water and Atmospheric Research, a partial Was the research question, hypothasis or objacives welkarticulated and =asily undersiood

test was used to di
two. The same test was used to determine any association between H
the UV data and melanoma rates provided by the New Zealand -1 Conclusion: Connect
Cancer Registry.

any between the

1 \
| [

e = ENVR 499a (1 Credit Hour) and ENVR

Methods, Proce dures, and Technical Proficiency: [Max points = &)

[
Complete during end —of-
-Were methads and procedures usad to collect data and information appropriate for the

study?

variables to areas of public health

is a relationship that can show how health isks can be beyond people’s .
immediate control. The unigue atmospheric conditions that the country of New
Zealand had along with its high occurrence of melanoma rates was a
phenomenon that seemed to be significant. This research approach can be
reanalyzed again when there is a longer range of years for UV radiation and a
longer range of cancer data that is fully reported under the New Zealand
Cancer Registry Act.

To determine which city exhibited the most melanoma awareness ) -
and preventative behavior between Dunedin and Lincoln, a Fisher
Exact and t-value statistics testwas used

-Did the stud=nt provide =nough information so you understood how the investization was

[ ) il for statistical analysis.. [d =
: A Term Definitions and Unit Labels: To you best knowledge, what i | bype of s cancer. conducted
P-value: The p-value is a measure of statistical significance, which e -
) 4 shows the probability of an event occurring due to chance alone. Iy S irmertine 10AMAPM Acknowledgements: Thanks to all the survey respondents and Dr. Diats and Results [Max points = §)
P value < 0.05 very significant {m 1o protect yoursel Richard Mckenzie for providing guidance on what atmospheric variables to can . . -
P value> 0.05 not significant due by chance e e A e o use. Also, special thanks to the UNL Statistics Department for providing the - Were data, results, and information presented
v e statistical analysis. A final thanks to Christine Haney for providing constant T - o - - . - - - s
° ° Correlation Coefficient: et o I iy e Support over the past two years of working on this thesis. Were data, results, and information presented clearly using charts. graphs. statistics, or
The correlation coefficient s a number between—1 and 1 that L4 ather appropriste means
. determines whether two paired sets of data are related. | - - - N
Closer to 1 Positive correlation, significant Wt o you o Ty Vit the docior Sourcss Clad - Were data, results, and information presented in 2 way that linked to the
Closer to-1: Negative correlation, significant 3 “iendow wi, Dt Mary Jane Styea erview. Dunocin, N2, 2012 Discusson on New Zoaland ® ) e -
Closer to 0: No significance Cancer Registy and data availabeity question/hypothesicfobjectives of the study
[Which of the folowing doyou | Geting ois of sunburns, Chier Sl a N Jeakait® Skar Cosioar Facls 8k Fouee. New Zealond Cancer Hagisbc 16 0 0 g 0 0 —
. . e o i ey S o T R R Discussion — Interpretation and Synthesis [Miax points = 10]
UV Radiation: Yearly Total Clear Sky UV Dose (Erythemally weighted) ponces of |siin thatfrockles rather than kin-cance a o & BT - - Hl
e e e ooy LR AV Bk s v L [ e McKent, Rt "UV Radatonanc 1 Efects UV Wrkstop Overviw 77 o (2010, 55 Were data and results discussed and analyzed
ot 051 prnt ) . . § - _—
com p ete an cnvironmenta uaies e ~ R -Did student relate findings ta addressing the questions hypathesis/objectives?

-Did student use appropriate techniques |2z, statistics| to support interpretation?

1=

hours)

-Were thare 2nough data presented to provide svidence to suppart the interpretations?

-Did student link findings to previous work or other areas of research?

degree in CASNR or CAS. .

Rubric needs to include
= Primary goal is to generate a creative or Posters Featured at

ACE 10 components

Conclusion and Reflection: |Max points = 10]
-Did student provide condusions for all project quastions hypathesis fobjactives?
-Were conclusions supported by evideno=?

-Were conclusions logically presented ?
-Did the studant reflact on what they would do differenthy?
-Did the studant provide recommendations for future work?

Poster Presentation:

- Diid the title #ngaze you in the poster content?

- Was the poster visually appealing?

- Were the graphs, images, tables readable?

- Was Information organized so you wnderstood ¥

|Max points = 10]

scholarly product, referred to as a Environmental Studies Showcase .

Needs to be relatively easy

Senior Thesis.

[Maximum Points = 56)

to use o
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Greenhouse gas flux in Nebraska’s saline marshes:
an analysis of Frank Shoemaker Marsh Nebl
I

Learning Outcomes

Alicia Lenners, Adviser: Dr. Amy Burgin
Environmental Studies Program

Lincoln

Design

Introduction: Results: Discussion:

The saline wetlands that surround the Lincoin Because of the drought in the summer of 2012, there was very little variation in

Water Scarcity and OUr Global Footprint

e titie” aes ksl T Nabraaia o Average CH, Flux weather and maisture, which would have given deeper insight to how GHGS would %
b o el iy 0.004 4 fluctuate while the marsh was saturated. Because there are no other data on GHG Jarad Kinyoun 4 < <
o o e e — = e TS L T L P s B °
) State, like saltwort (Salcomia rubra) and the Salt = 0,003 [o2ine ki a. CH, fhux was affected ONp 1ol .
° Creek Tiger Beetle (Cicindela nevadica var £ Tes] Fresh neither by soil salinity Neither soil salinity nor plant cover had a significant affect of methane flux (figure s e Footpnnt’ : = [ ]
incolniana) The salinty in the wetiands are the 3 0.002 | nor plant cover 2a). However, freshwater Sods with plant cover had less variation in flux than the
’ ° result of groundwater drscharge. Eo 1 other chambers. CH, is nommally produced by microbes and released into the
& atmosphere when hydrophytes direct O; to their roots when Soils are saturated.
Ecm' e ‘{:nf":::m',‘“eﬂ"'z;:exy it b % 0.001 Freshwater plants may be more sutable for releasing methane than saline plants.
some of the highest sources of methane (CH,), 2 o Figure 2b demonstrates that soil salinity has higher CO, flux compared to plant
producing 2039% of the global methane = cover. CO, is released when organic matter & decomposed. There may have been
emissions, which is a factor in global clmate o more decomposers inthe sakne areas
‘hange. The robes nt in the bic o
Sots of wetlands wil produce G, whih & 2 Fresh, bare soils have the highest N-O flux (figure 2c), and saline sois with plants
. have lowest fux. In the mitrogen cycle, N;O is @ byproduct of nitnfication and

transported through plants whie transporting
oxygen to their roots. This study will focus on
how soil saliny and plant cover influence
greenhouse gas production

Plant denitrfication processes carried out by bacteria in soils. The lower saline sod and
nittogen competiion with the local plants may have led to the increased N,O

production

No Plant

= 0= No evidence he/she addressed question

Average CO, Flux

Meet ACE 10 outcome to generate a creative or scholarly product that

60
= Saline Saline
Eﬁo Fresh Fresh b.CO, flux is higher in
o L[] L] L[] L] Question: S40 I chambers with saline
; E soi than in Conclusion:
How do salinity and plant cover affect greenhouse gas fluxes | gc freshwater soil The
I Shoamaksr Manl? i 5 presence of plants « CH, was higher in freshwater soils with plant cover than in either
’ ’ 220 oaisdy ..-c:mf the salinity groups o in freshwater soils with no plant cover. [ e
minimal effect
+ CO, flux was higher in soils with high salinity than soils with low . [re—
salinity, but there was no significance among plant cover. pr—

Methods:

From mid-August to late-September 2012, gas samples were collected from Frank
Shoemaker Marsh (1 mile north of Lincoln, NE). PVC chambers were set at 8 sites
in the area with 4 different treatments (saline and bare soil, sakne soil with a plant,
freshwater and bare soi, and freshwater soil with a plant) Saline soils were
identified by the presence of saltwort (Salkcomnio rubra) and freshwater sois were B

+ N,O flux was highest in soils with low salinity and no plant cover
and was lowest in soils with high salinity and plant cover.

Plant No Plant

information collection, synthesis, interpretation, presentation, and

Average N,O Flux

=3
Q
B
&

z line

identiied by the presence of catiail (Typho copensis). Al chambers were covered 002 |Saline Sa !

P tha l el Fresh &N flux is higher in
: 'rw' b :‘" 3 e et i 3 - | chambers wih fresh References:
our samples were taken from each chamber at 15 minute intervals every two ki 5ok oy 4
weeks (making a total of 32 samples wih every irip) The samples were colected Bots priliie el Harvey, FE, JF Ayers, & D.C. Gossein (2007) “Ground water dependence of ™Y ®
[ ] with 20-mL syringes into a glass vial They were later taken o the UNL Water = presence of plants endangered ecosystems. Nebraska's eastem saline wetlands’ Ground

Chemistry and Aquatic Ecology Lab, where they were analyzed with a Gerstel %001 ngratiel s Water, 45 (6). -—

MuliPurpose: Sampler for CH, CO and N,O conceriration. i lowered N;O flux Laanbroek, HJ. (2009) Methane emission from natural wetlands * Annals of -_— °
Q.005 Botony, 105 (1)
3

LaGrange, T (2005). “Guide to Nebraska's wetlands and their conservation needs "
Nebraska Game and Parks Commission.

ENVR 499a N e

at ste 1

Saline/Bare (a),
Saiine/Plant (b) Figure 2. The average level of flux of CH, (a), CO; (b), and N;O (c) at the four soil

No Plant

= FreshBare (c), treatment stes (salne/plant, freshiplant, saline/bare, freshibare)

* |dentify a scholarly, creative and/or research topic of interest. $C) v

Acknowledgements:

| want to thank Dr. Amy Burgin for acting as my adviser and Dr. David Wedin for
acting as my reader. Also, a special thanks to Karia Jarecke for her lab assistance,
Or Tom Malstrom for gming permission to use Shoemaker Marsh as my site of
study, and UCARE for funding this project

= |dentify a thesis advisor and thesis reader.
= Compose an actionable research question/hypothesis/objective

for the project.
= Formulate an action plan to complete the project.

Effects of Irrigation and Manure Additions on Soil Nitrous Oxide Emissions
in a No-Till, Continuous Corn System Ty 1o
Y Nebiziska,

Improving ACE 10 Learning

Tyler R. Goeschel Lincoln
Environmental Studies Program
BT s AU ONRY SR LAR NNV G o S VNS S LTS FEASTEEFFEREE T RL AL BN N RN RO NN
1 INTRODUCTION: RESULTS:
+ The intensification of agriculture has caused a Table 1: Experimental treatment managements  60% irrigation, 125 kg/N/ha

significant increase in the amount of N,O being for test plots.

released by agricultural systems. N Rate: 60% Irrigation 100% Irigation
125 kgNha |Mamure never applied | Manure ney b

= Assemble a literature review that adequately describes and
supports the relevance and action plan for the project.

Figure 2: Daily flux rates N,O, Figure 3: Daily flux rates N,0,
100% irrigation, 125 kg/N/ha

« Agriculture accounts for 70% of anthropogenic

N,O emissions (S. Haile-Mariam et. al, 2008). T
fanure appied on day

* Prepare a properly formatted and written thesis/project
proposal consistent with professional standards ..

= Effectively present an oral presentation of your scholarly,
creative and/or research

ENVR 499b

Prevalente Of Chilgig,

Oy
Study of Ch”dfen‘:r:n;lie‘: of Re s
& Bary i

+ N,O has a Global Warming Potential of 2300 times 200 kgNma [Manure never appled | Manure never appied |
that of CO, (Liebig et al, 2012). [Manure apped ;rz.‘:gi:;;)um

2 years ago

Manure apphed on day 1 | Manue applied on day 1
[ieverApied ~ Rgpii Ve Ay Aoy | (iever Aot~ Agpihai T yeurs A Aggiedontm 1| .

Figure 1: Comparing cumulative N,O
emissions between irrigation levels and
treatment.

0

+ There is vast ial to
from agri soils by i
management practices.

Figure 4: Daily flux rates N,O, Figure 5: Daily flux rates N,O,
60% irrigation, 200 kg/N/ha 100% irrigation, 200 kg/N/ha

Rubric will be implemented for the Spring 2014
Environmental Studies Showcase.

IN PROGRESS
e

= OBJECTIVE OF RESEARCH:
To study the effects of irrigation and manure
additions on soil N,O issi ina no-till
continuous corn system.
The hypothesis was that the 100% irrigated
plots would emit more N,O emissions than
the 60% irrigated plots.

T

SITE DESCRIPTION:
The study site is located in Clay Center, NE. and is
managed as an irrigated, no-till, continuous corn
system. i plant resid are d from X N 1 ™ | ]
all test plots. il DISCUSSION: CONCLUSION:
+ Denitrification, the process responsible for the
conversion of N into N,O, is an anoxic one.
This research partially supported the hypothesis,
showing that the timing of peak N,O emissions did

« The research did not show a significant difference

in ve N,O ! the 60% .
and 100% irrigation levels.

= Complete a written thesis having properly formatted
bibliography.

" Prepare and present an oral presentation and poster of your
thesis.

Proposal
(ENVR 499a)

Poster Presentation

(ENVR 499a&b)

Five Ps
of
Thesis Process

(ENVR 499b)

Professionalism
(ENVR 499a&b)

Paper
(ENVR 499b)

METHODS:

« Gas measurements were taken with static vented
chambers using a stratified sampling design, and
collected on days 0,1,4,5,7, and 15.

+ Concentrations of CO,, N,O and CH,
were measured using gas
chromatography within4 days of
sample collection.

« Gas flux rates were calculated as concentration
change over time within the closed chamber
volume.

- — =
College of Agriculturai Sciences and Natural /) &

vary with irrigation level, although the lack of
ive emission difference the two
irrigation levels was surprising.

+ Inthe plots where manure was applied two years prior,

N,O emissions were greater than in plots where
manure was never applied. This suggests that the
manure is still present and is continuing to mineralize.

Contact

S

Dave Gosselin and Sara Cooper, Environmental Studies Program,

149 Hardin Hall, University of Nebraska-Lincoln, Lincoln, NE 68583-0941
Gosselin Contact: Dave Gosselin: dgosselin2@unl.edu; 402-472-8919; Cooper
Contact: scooper7@unl.edu; 402-472-8823

+ The research did show a slight trend towards the
100% irrigation level translating into increased
emissions of N,0.

+ Regardless of nitrogen rate, the plots that
received manure on day 1, showed a delayed peak
of N,O emissions under the 100% irrigation level.

ACKNOWLEDGEMENTS: Dr. Virginia Jin, USDA-
ARS, Carla Ahlschwede, USDA-ARS, Sara Cooper,

Ne
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Results will be used to identity areas in which students
need additional guidance and assist...curricular/course
requirements may need to be modified.

" This modification to our ACE 10 assessment approach wil
contribute to our continued annual examination of thesis
products to improve what we do.
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