




































































































































































Undergraduate Internship Project #10 of 10 for FY09

Intern Kelsey Lanan’s project, co-sponsored by
the DWRC and the Delaware Department of
Natural Resources and Environmental Control,
was titled “Hydrology of Freshwater Marsh
Nature  Preserve, New Castle County,
Delaware.” She was advised by Mr. Tom
McKenna of the Delaware Geological Survey.

“My internship with the DWRC has been a truly
wonderful experience. Now, as | go on to pursue a
masters’ degree, I will have many of the research
skills I need!” — Kelsey Lanan

Abstract

Reed canary grass, an invasive species, is overtaking native vegetation in Freshwater Marsh
Nature Preserve located adjacent to Brandywine Creek in Rockland, Delaware. This may be a
sign of drier conditions in the marsh caused by drier climate, higher elevation due to sediment
deposition, or lower river level due to dam failure. A breach in Rockland Dam, located 300 feet
downstream of the marsh was first documented by available photography in 2002, and was likely
initiated during the flooding caused by Hurricane Floyd in 1999. The unbreached portion of the
dam is at an elevation of 129 feet and the base elevation of the breach is at least 1.5 feet lower in
elevation. The marsh surface is up to 8 feet above the baseflow water level in Brandywine Creek
at an elevation of 131 to 136 feet (NAVDA88). Since drier conditions affect the diverse wildlife
inhabiting the marsh, including a population of endangered bog turtles, this research focuses on
characterizing some of the pertinent hydrologic processes controlling water flow and storage in
the marsh. Research included physical investigation, research of historical documents, GIS
analysis and exploration, and analysis of the surface water connection between the creek and
marsh. Brandywine Creek inundates the marsh less than 4% of the year, so the major source of
water to the marsh must come from other sources, most likely groundwater and small streams
from adjacent uplands. The recent dam breach appears to have caused erosion of streams
connecting the marsh with Brandywine Creek resulting in a lowering of base-level for the marsh
which is consistent with an evolution towards drier conditions. The historical height of the dam
appears to have been as high as 134 feet, and the sediment underlying the marsh may have been
deposited in the still waters behind the dam.
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Basic Information

Title:DWRC Information Transfer
Project Number:|2009DE200B
Start Date:|3/1/2009
End Date:|2/28/2010
Funding Source:|104B
Congressional District: [At Large

Research Category:|Not Applicable

Focus Category:|Water Quality, Water Supply, Education

Descriptors:|None

Principal Investigators:|J. Thomas Sims, Maria Pautler

Publications

There are no publications.
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Information Transfer Program

The following section describes all Delaware Water Resources Center information transfer
activities during FYQ09, consolidating reporting into a single project #2009DE200B. Most
activities from the DWRC’s FY08 Information Transfer project (#2008DE115B) continued into
this year.

The FY09 DWRC Information Transfer Activities include:

e Delaware Water Resources Center Electronic Publication WATER NEWS (2000 — 2006 =
print; 2007 — present = electronic)

Delaware Water Resources Center Electronic Newsletter WATER E-NEWS (2002 — present)
Delaware Water Resources Center Website (3" edition launched in 2009)

Delaware Water Resources Center E-group / Courses Link (2002 — present)

Delaware Water Resources Center Intern Project Poster Session / Advisory Panel Annual
Meeting (2001 — present)

e Delaware Statewide Conference Co-sponsor and Participant (2001 — present)



Basic Information:
Delaware Water Resources Center Electronic Publication WATER NEWS

Title: | “WATER NEWS*

Issues during | Volume 9 Issue 2 (Winter 2008 — Spring 2009)
FY08: | Volume 10 Issue 1 (Summer — Fall 2009)

Online 8-page newsletter published biannually by the Delaware Water

Description:
P Resources Center

Lead Institute: | Delaware Water Resources Center

Principal

. | Dr. J. Thomas Sims, Director; Maria Pautler, Editor
Investigators:

WATER NEWS is received electronically by over 275 recipients in water-related academic,
government, public and private agency, agriculture and industry positions in Delaware and the
surrounding area as well as 100 nationwide contacts for water resource issues. It may be
accessed via the Delaware Water Resources Center website at:
http://ag.udel.edu/dwrc/newsletters.html.

FY09 topics included:

DWRC Annual Luncheon and Poster Session — April 24, 2009
Introducing Our 2009-10 Interns

Spotlight on Undergraduate Internships and Graduate Research
Delaware Environmental Institute Opening Event

Delaware Nature Society Events

Scientists Visit from China Agricultural University — August, 2009
DWRC History, Goals, Advisory Panel, Contacts



Basic Information:
Delaware Water Resources Center Electronic Newsletter WATER E-NEWS

Title: | “WATER E-NEWS”

Issues during | Mar. 2009 Apr. 2009 Sep. 2009
FYO08: | Oct. 2009 Feb. 2010

Brief online “highlights” newsletter published periodically by the

Description:
P Delaware Water Resources Center

Lead Institute: | Delaware Water Resources Center

Principal

. | J. Thomas Sims, Director; Maria Pautler, Editor
Investigators:

WATER E-NEWS is received electronically by over 275 recipients in water-related academic,
government, public and private agency, agriculture and industry positions in Delaware and the
surrounding area. The current issue and back issues dating to its July 2002 inception may be
accessed via the DWRC website at: http://ag.udel.edu/dwrc/newsletters.html.

Featured in each issue of WATER E-NEWS are:
I. News items about the DWRC, including undergraduate internships and graduate
fellowships
I1. Jobs in Water Resources
I11. Upcoming Water Conferences / Events
IV. Water Resources Information / Training



Basic Information: Delaware Water Resources Center Website

Title: | Website: http://ag.udel.edu/dwrc

Start Date: | Third edition; since February 2009

End Date: | Ongoing

Description: | Comprehensive site serving Delaware water resources community

Lead Institute: | Delaware Water Resources Center

Principal

. _ | Dr. J. Thomas Sims, Director; Maria Pautler, Administrator
Investigators:

The website contains:

e Delaware Water Resources Center (DWRC) and Director's News: Latest updates on
DWRC activities and information on the DWRC's mission, history, and role in the National
Institute of Water Resources (NIWR).

o Delaware Water Concerns: Summary of the major areas of concern related to Delaware’s
ground and surface waters, with links to key organizations and agencies responsible for water
quality and quantity.

e Projects and Publications: Descriptions of DWRC's undergraduate internship and graduate
fellows programs, annual conference proceedings, and project publications dating back to
1993.

e Advisory Panel: Purpose, contact information and e-mail links for the DWRC’s Advisory
Panel.

e Request for Proposals and Application Forms: For undergraduate interns, graduate
fellowships and other funding opportunities available through the DWRC.

e Internships and Job Opportunities: Information on undergraduate and graduate internships
from a wide variety of local, regional, and national sources along with current job
opportunities in water resource areas.

e Water Courses and Faculty: Link to search engine for current list of University of
Delaware water resource courses. List of researchers at Delaware universities with an interest
in water resources research; also, science and natural resource curricula links.

e Water Resources Contacts: Links to local, regional, and national water resource agencies
and organizations categorized as government, academia, non-profit, and US Water Resource
Centers.

e Calendar: Upcoming local, regional, and national water resources events sponsored by the
DWRC and other agencies, such as conferences, seminars, meetings, and training
opportunities.

e Newsletters: Access to DWRC newsletters dating back to 1993.

e Annual and 5-year Reports: DWRC annual and 5-year reports, dating to 1993.

o KIDS' Zone: Water resources activities and information for kids and teachers.



Basic Information: Delaware Water Resources Center E-group / Courses Link

Delaware Water Resources Center / Water Resources Agency E-
group, originating from the online listing of Delaware water teachers
and researchers found on the DWRC website:
http://ag.udel.edu/dwrc/faculty.html

Title:

Start Date: | Since December 2001

End Date: | Ongoing

E-group and link to university water resources courses taught,

Description: . )
serving Delaware water resources community

Lead Institute: | Delaware Water Resources Center

Principal

. | J. Thomas Sims, Director; Maria Pautler, Administrator
Investigators:

The online listing of approximately 70 researchers at the University of Delaware, Delaware State
University, and Wesley College found on the Delaware Water Resources Center website at
http://ag.udel.edu/dwrc/faculty researchers.html forms the foundation for a broader e-group list
maintained by the DWRC reaching additional academic, public, private, and government water
community contacts, who are notified via an e-mail newsletter of events and job postings of
interest in water resources.

The website also links to a search engine and site for water-related courses currently offered by
the researchers.

The total list of e-group members numbered approximately 275 as of February, 2010.



Basic Information:
Delaware Water Resources Center Intern Project Poster Session /
Annual Advisory Panel Meeting

University of Delaware 2010 Undergraduate Research Scholars Poster

Title: Session with DWRC Advisory Panel Meeting

Date: | April 23, 2010

Undergraduate interns presented their 2009-2010 DWRC-funded

Description: projects following the annual meeting of the DWRC Advisory Panel

University of Delaware Undergraduate Research Program
Co-sponsors: Delaware Water Resources Center, Howard Hughes
Medical Institute, Northeast Chemical Association, Charles Peter
White Fellowship, Chemistry and Biochemistry Alumni
Undergraduate Research Fellows Program, Dean’s Fund for
Transforming Undergraduates: Exploring a Career in Cancer Genetics,
Milton H. Stetson Memorial Undergraduate Research Scholarship,
McNair Scholars Program

Lead Institute:

Lynnette Overby, Director, UD Undergraduate Research Program
(overbyl@udel.edu); J. Thomas Sims, Director, DWRC
(itsims@udel.edu)

Principal
Investigators:

On April 23, 2010, the ten undergraduate student interns who had been funded in 2009-2010 by
the DWRC, accompanied by their advisors, presented the results of their research at an informal
poster session sponsored by the University of Delaware Undergraduate Research Program. Over
100 UD Science and Engineering Scholars joined the DWRC interns to present to a crowd of
over 500 visitors. The DWRC Advisory Panel also convened for lunch with the interns and their
advisors and then held their annual meeting prior to the poster session. DWRC Director Tom
Sims described the Center’s plans for 2010-2011 with regard to research funding and public
education outreach efforts such as statewide water forums.

Poster Presentations by 2009-2010 DWRC Undergraduate Interns — April 23, 2010

1) Bevan, Anna. Poster Presentation April 23, 2010. Biogeochemistry of Base Cations in a
Broadleaved Deciduous Forest. 2010. University of Delaware Undergraduate Research Scholars
Poster Session, University of Delaware, Newark, Delaware.

2) Bryan, Victoria. Poster Presentation April 23, 2010. Fine Particle Addition Mitigates Flux
Decline in Direct Contact Membrane Distillation. 2010. University of Delaware Undergraduate
Research Scholars Poster Session, University of Delaware, Newark, Delaware.

3) Furman, Megan. Poster Presentation April 23, 2010. Characterizing the Microbiome of the
Eastern Oyster, Crassostrea virginica. 2010. University of Delaware Undergraduate Research
Scholars Poster Session, University of Delaware, Newark, Delaware.



4) Hallett, Aaron. Poster Presentation April 23, 2010. Newly Constructed Wetland Management:
Year One. 2010. University of Delaware Undergraduate Research Scholars Poster Session,
University of Delaware, Newark, Delaware.

5) Jayne, Brian. Poster Presentation April 23, 2010. Development of an Assay to Monitor the
Activity of Fungal Enzymes in Soil. 2010. University of Delaware Undergraduate Research
Scholars Poster Session, University of Delaware, Newark, Delaware.

6) Lanan, Kelsey. Poster Presentation April 23, 2010. Hydrology of Freshwater Marsh Nature
Preserve, New Castle County, Delaware. 2010. University of Delaware Undergraduate Research
Scholars Poster Session, University of Delaware, Newark, Delaware.

7) Olson, Emily. Poster Presentation April 23, 2010. Investigation of Source and Dynamics of
Bacterial Contamination in a Tidal Lake. 2010 University of Delaware Undergraduate Research
Scholars Poster Session, University of Delaware, Newark, Delaware.

8) Rufft, Jennalee. Poster Presentation April 23, 2010. Physical Characterization of Rapid
Infiltration Basin Systems (RIBS) Used for Wastewater and Stormwater Disposal. 2010.
University of Delaware Undergraduate Research Scholars Poster Session, University of
Delaware, Newark, Delaware.

9) Ruppel, Michael. Poster Presentation April 23, 2010. Flexible Compacts and Absolute Flows:
Managing Interstate Basins for Competing Needs. 2010. University of Delaware Undergraduate
Research Scholars Poster Session, University of Delaware, Newark, Delaware.

10) Seetharam, Suneil. Poster Presentation April 23, 2010. Quality of Dissolved Organic Matter
(DOM) in Runoff from Various Watershed Sources. 2010. University of Delaware
Undergraduate Research Scholars Poster Session, University of Delaware, Newark, Delaware.



Basic Information:
Delaware Statewide Conference Co-sponsor and Participant

Special Conference:

Title: “Delaware Environmental Institute Opening Event”

Date: | October 23, 2009

DWRC information was available during the conference;
Complete article is found in DWRC Summer — Fall 2009 WATER NEWS at
http://ag.udel.edu/dwrc/newsletters/Summer09Fall09/WATERNEWSco-

Fall2009.pdf , page 2

Description:

Delaware Environmental Institute
Co-sponsors: Delaware Water Resources Center, Center for Applied Coastal
Research, Center for Climate and Land-Surface Change, Center for Energy and
Environmental Policy, Center for Environmental Genomics, Center for Integrated
Lead | Biological and Environmental Research, Center for Managed Ecosystems, Center
Institute: | for Remote Sensing, Center for the Study of Metals in the Environment, Christina
River Basin Critical Zone Observatory, Delaware Geological Survey, Disaster
Research Center, Gerard J. Mangone Center for Marine Policy, Halophyte
Biotechnology Center, Institute of Soil and Environmental Quality, University of
Delaware Energy Institute, Water Resources Agency.

Principal | Donald Sparks, Director, Delaware Environmental Institute (dIsparks@udel.edu);
Investigators: | J. Thomas Sims, Director, DWRC (jtsims@udel.edu)

The DWRC co-sponsored the inaugural event of the Delaware Environmental Institute, held on
October 23, 2009 at Mitchell Hall on the University of Delaware campus in Newark, Delaware.
Notable speakers included Delaware Governor Jack Markell, UD president Patrick Harker,
Delaware Department of Natural Resources and Environmental Control secretary Collin O’Mara,
EPA regional administrator William Early, Princeton University professor Francois Morel (who
spoke on the acidification of the oceans), and Cary Institute of Ecosystem Studies president
William Schlesinger (who spoke of how ecosystem science and biogeochemistry help solve
environmental problems). More than 200 people were in attendance.




USGS Summer Intern Program

None.

USGS Summer Intern Program



Student Support

Section 104 Base

Section 104 NCGP

Category Grant Award NIIl‘l):Iel:nE:i(;S Sull)&psve;'l(ﬁ:tal Total
Undergraduate 10 0 0 0 10
Masters 0 0 0 0 0
Ph.D. 2 0 0 0 2
Post-Doc. 0 0 0 0 0
Total 12 0 0 0 12




Notable Awards and Achievements

Research Program: The Delaware Water Resources Center (DWRC) has funded twelve research grant projects
during March 2009 through February 2010 that address state water resources priorities identified by the
DWRC’s Advisory Panel. Two of these projects are graduate fellowships with research focuses on 1)
hydrogeologic characterization of the Potomac Aquifer, Delaware and 2) modeling hydrologic and
geochemical effects of land-based wastewater disposal. The remaining ten projects were undergraduate
internships researching 1) biogeochemistry in a forest; 2) flux in direct contact membrane distillation; 3)
microbiome of the eastern oyster; 4) wetland management; 5) assay to monitor activity of fungal enzymes in
soil; 6) hydrology of a freshwater marsh; 7) bacterial contamination in a tidal lake; 8) physical
characterization of rapid infiltration basin systems (RIBS); 9) managing interstate basins; and 10) quality of
dissolved organic matter in runoff.

Notable Awards and Achievements 1



Publications from Prior Years

10.

. 2003DE32B ("Fate and Transport of Arsenic in Poultry Litter Amended Delaware Soils: Impacts on

Water Quality") - Dissertations - Seiter, J.M., 2009, "The Fate and Speciation of Arsenic in Soils and
Poultry Production Systems," Department of Plant and Soil Sciences, College of Agriculture and
Natural Resources, University of Delaware, Newark, Delaware, 327 pages.

. 2008DE121B ("Water Quality and Bacterial Monitoring at Delaware Inland Bays Oyster Gardening

Sites, Delaware") - Other Publications - Pautler, M., ed., 2009, Delaware Water Resources Center
WATER NEWS Vol. 9 Issue 2, DWRC Annual Poster Session - April 24, 2009,
http://ag.udel.edu/dwrc/newsletters/WinterO8Spring09/W ATERNEW Sco-Spring2009.pdf , p. 2.

. 2008DE123B ("The Effect of Riparian Forested Corridors on Fish Biodiversity in Suburban and

Agricultural Landscapes") - Other Publications - Pautler, M., ed., 2009, Delaware Water Resources
Center WATER NEWS Vol. 9 Issue 2, DWRC Annual Poster Session - April 24, 2009,
http://ag.udel.edu/dwrc/newsletters/WinterO8Spring09/W ATERNEW Sco-Spring2009.pdf , p. 2.

. 2008DE125B ("Spatial and Temporal Integration of Pollution History in the Christina River Basin

Using Sediment Cores from Bread and Cheese Island") - Other Publications - Pautler, M., ed., 2009,
Delaware Water Resources Center WATER NEWS Vol. 9 Issue 2, DWRC Annual Poster Session -
April 24, 2009,

http://ag.udel.edu/dwrc/newsletters/WinterO8Spring09/W ATERNEW Sco-Spring2009.pdf , p. 2.

. 2008DE126B ("Effects of Water Quality on Oyster Growth (Crassostrea virginica) in the Floating

Oyster Aquaculture Gear in Delaware's Inland Bays") - Other Publications - Pautler, M., ed., 2009,
Delaware Water Resources Center WATER NEWS Vol. 9 Issue 2, DWRC Annual Poster Session -
April 24, 2009,

http://ag.udel.edu/dwrc/newsletters/WinterO8Spring09/W ATERNEW Sco-Spring2009.pdf , p. 3.

. 2008DE127B ("Delaware Coastal Zone Act: Impact on Water Quality") - Other Publications -

Pautler, M., ed., 2009, Delaware Water Resources Center WATER NEWS Vol. 9 Issue 2, DWRC
Annual Poster Session - April 24, 2009,
http://ag.udel.edu/dwrc/newsletters/WinterO8Spring09/W ATERNEW Sco-Spring2009.pdf , p. 3.

. 2008DE128B ("Zero-valent Iron and Other Additives to Enhance Biofiltration of Water") - Other

Publications - Pautler, M., ed., 2009, Delaware Water Resources Center WATER NEWS Vol. 9 Issue
2, DWRC Annual Poster Session - April 24, 2009,
http://ag.udel.edu/dwrc/newsletters/WinterO8Spring09/W ATERNEW Sco-Spring2009.pdf , p. 3.

. 2008DE129B ("Exploring Direct Contact Membrane Distillation (DCMD) as for Water Purification")

- Other Publications - Pautler, M., ed., 2009, Delaware Water Resources Center WATER NEWS Vol.
9 Issue 2, DWRC Annual Poster Session - April 24, 2009,
http://ag.udel.edu/dwrc/newsletters/WinterO8Spring09/W ATERNEW Sco-Spring2009.pdf , p. 3.

. 2008DE130B ("Direct Contact Membrane Distillation of Brackish and Contaminated Water Sources

for Sourcing Potable Water") - Other Publications - Pautler, M., ed., 2009, Delaware Water Resources
Center WATER NEWS Vol. 9 Issue 2, DWRC Annual Poster Session - April 24, 2009,
http://ag.udel.edu/dwrc/newsletters/WinterO8Spring09/W ATERNEW Sco-Spring2009.pdf , p. 3.
2008DE131B ("Removal and Inactivation of Pathogenic Enteric Viruses and Parasites from Water
Using Zero-valent Iron") - Other Publications - Pautler, M., ed., 2009, Delaware Water Resources
Center WATER NEWS Vol. 9 Issue 2, DWRC Annual Poster Session - April 24, 2009,
http://ag.udel.edu/dwrc/newsletters/WinterO8Spring09/W ATERNEW Sco-Spring2009.pdf , p. 3.

Publications from Prior Years 1
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