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The University of Delaware is fortuitously situated on campuses 
ideally suited by hydrology and geography to study water resources.



JFK signs 1961
DRBC Compact

LBJ signs 1964
Water Resources
Research Act



The University of Delaware Water Resources Center, established on campus in 1965
at the 8th oldest institution of higher learning in the nation (est. 1743), is now a
research center within the Joseph R. Biden School of Public Policy & Administration.





















Swedes settle at mouth of Christinakill
1638 AD



“Nation Makers”
H. Pyle
Battle of the Brandywine
1777 AD





DuPont Mills
1802 AD



Underground Railroad between the Brandywine 
and Christina at Wilmington, Harriet Tubman

1830‐1865 AD



1864 AD



Wilmington
1874 AD



Pusey and Jones Shipyard
1887 AD



Frederick Law Olmsted designed Central Park in 
NYC and Brandywine Park in Wilmington, Del. 
during the 19th century



Brandywine Plant
1929 AD



Hoopes Reservoir
1931 AD



Christiana River Tunnel
1931 AD



Hoopes Reservoir
1932 AD



Brandywine Conservancy conserves King Ranch
1984 AD



Brandywine Creek
1940 AD



Brandywine Valley Association, America’s first 
small watershed association, est. 1945 AD



Woodlawn Trustees provide land for First 
State National Monument along Brandywine 
River, 2013 AD



2013 AD



First State National Monument
2014 AD



America’s Founding Fish
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Economic Value of Brandywine Creek Watershed 
by Sector in $2010 



The Billion Dollar Brandywine ($2013)
The water, natural resources, and ecosystems in the Brandywine Creek 
watershed contribute an economic value of $560 million to $2 billion 
annually to the Pennsylvania and Delaware economies. 

1. The Brandywine Creek watershed contributes over $890 million in 
annual economic activity from water quality, water supply, fish/wildlife, 
recreation, agriculture, forests, and public parks benefits.

2. Habitats in the Brandywine Creek watershed provide $560 million 
annually in ecosystem goods and services, with a net present value 
(NPV) of $18.3 billion calculated over a 100‐year period.

3. Natural resources within the Brandywine Creek watershed directly 
and indirectly support 50,000 jobs with over $2 billion in annual wages.











2020 AD
Brandywine River National Wild and Scenic River?



























DWRC Water Research Students



2018‐2019 DWRC Undergraduate Research Interns
• Michaella Becker (Environmental Engineering), Advisor: Paul Imhoff (Civil and Environmental 

Engineering), Impact on New Castle County Roadway Soils Amended with Biochar
• Nicolette Bugher (Environmental Engineering), Advisor: Gerald Kauffman (Biden School), 

Monitoring of Perfluoroalkyl Substances (PFAs) in Delaware Drinking Water Aquifers
• Chelsea Caplinger (Political Science), Advisor: Gretchen Bauer (Political Science). Policy and 

Governance of Watershed Management
• Alyssa Cortese (Environmental Science), Advisor: Gerald Kauffman (Biden School), Nitrogen Levels 

in the White Clay Creek National Wild and Scenic River Watershed.
• Monica Crosby (Environmental Studies), Advisor: Paul Jackson (Geography), Water Policy and 

Wetland Ecology
• Veronica Hill (Resource Economics), Advisor: Leah Palm Forster (Resource Economics) and Andrew 

Homsey (Biden School), Sea Level Rise along Southern Coastal Delaware.
• Allison Kaltenbach (Environmental Engineering), Advisor: Gerald Kauffman (Biden School, 

Environmental Mitigation of Perfluoroalkyl Substances
• Rebecca Steiner (Public Policy), Advisor: Nina David (Biden School), Land Use Change in the 

Delaware Inland Bays Watershed
• Mia Kane, (Environmental Science), Advisor: Gerald Kauffman (Public Policy), Nonprofit 

Management of Watersheds and River Basins
• Liam Warren (Energy and Environmental Policy), Advisor: Phillip Barnes (Biden School).  Coastal 

Inundation of Delaware Infrastructure.
• Natalie Zimmerman (Geology), Advisor: Gerald Kauffman (Biden School), Sediment Fingerprinting in 

the White Clay Creek National Wild and Scenic River Watershed.
• Andrew Dorazio (Mechanical Engineering), Advisor: Gerald Kauffman (Biden School).  Hydropower 

Potential along the White Clay Creek National Wild and Scenic River.



FY18‐19 Delaware Water Resources Center
Graduate Students

Jillian Young (Water Science and Policy), Advisor: Gerald Kauffman and Andrew 
Homsey (Biden School). Analysis of the Watershed GIS Registry to Evaluate 
Stormwater Practices in the Christina River Watershed.

Kelly Jacobs (Energy and Environmental Policy), Advisor: Gerald Kauffman and 
Martha Narvaez.  Effect of Marcellus Shale Gas Drilling on the Delaware River 
Watershed/ White Clay Creek National Wild and Scenic River Program.



Undergraduate Intern Advisor Major Research Topic

Sicily Bordick Anastasia 
Chirnside

Environmental 
Engineering

Optimization of HPLC Analysis of Ergosterol to Quantify Fungal Biomass 
within Solid State Bioreactors utilizing Varying Support Materials

Zach Burcham Anastasia 
Chirnside

Environmental 
Engineering

Optimization of HPLC Analysis of Ergosterol to Quantify Fungal Biomass 
within Solid State Bioreactors utilizing Varying Support Materials

Ji Zhendong James Pizzuto Environmental Science Discriminating between Mill Dam and Flood Deposits along the White Clay 
Creek

Justin Leary Gerald Kauffman Environmental 
Engineering

Characterization and Monitoring of Headwater Streams in the White Clay 
Creek Watershed

Savanah Love Stephanie Stotts Wesley College 
Environ. Science Interactive art exhibit focused on salinification of wetlands

Aaron Nolan Gerald Kauffman Environmental 
Engineering Coastal Flood Planning and Response for Transportation Infrastructure

Polly Ni Andrew Homsey Environmental 
Engineering

Brandywine Piedmont Watershed Stream Monitoring and Habitat 
Assessment

Luke Stirparo Gerald Kauffman Environmental 
Engineering

Effects of Road Salt and Winter Deicing Agents on Delaware Stream 
Systems

Michaela Dougherty Martha Narvaez Energy and Environ. 
Policy

Energy Water Nexus and Water Supply Withdrawals in Delaware 
Watersheds

Undergraduate Student Gerald Kauffman Public Policy Economics and Cost Effectiveness of Watershed Restoration in Delaware 
Coastal Plain Streams

FY19‐20 DWRC Undergraduate Water Research Interns











Delaware FY 19 Sec 104g Pre‐proposals

1. Draining the landscape: Will dam removals result in increased 
nitrogen leakage and exports from watersheds?  (Dr. Inamdar)

2. Paradigm Shift: Groundwater as a point source of pollutants to 
Piedmont streams (Dr. McKenna)

3. An Integrated Water‐Energy Resource Planning Model for the PJM 
Region: Leveraging Big Data and Machine Learning for Polycentric 
Governance Systems (Dr. Agbemabiese et al.)

4. Evaluation of the Design and Operational Characteristics of a 
Fungal Bioreactor as a Novel Technology to Remove Pathogens 
and Antibiotics From Dairy Waste Streams (Dr. Chirnside)





• MEMO
• To: Dan Devlin, NIWR Board President
• From: Leslee Gilbert, VSA
• Date: December 17, 2018
• RE: Action Plan for 2019
•
• The following represents an action plan for NIWR for the coming year and Congress.  
• Goals
• Secure an authorization for the WRRA program at USGS.
• Increase FY2020 appropriations for the WRRA program.  Aim at $10 million in FY20, $15 million in FY21, and $20 million in FY22.
•
• Objectives
• Authorization Objectives
• Determine if the current text of the WRRA authorization needs further changes, including goals and funding amount.  Draft revised text 
• Work with previous sponsors and potential new sponsors to introduce and advance the legislation.  
• Build on existing relationships with House Democratic Members on the Natural Resources Committee to advance the legislation. 

Garner support from new Members.
• Continue current strong support in Senate to advance the legislation.  
•
• Appropriations Objectives
• Prepare FY20 appropriations’ request for WRRA program.  
• Garner support from new House Majority Members and staff for program.  Build on existing relationships.
• Educate new Members on the value of WRRA in their states and districts.
• Partner with coalitions to work to increase USGS baseline.  

• Action Items
• Authorization Action Items
• Draft potentially new WRRA reauthorization to reflect desire of the NIWR board for programmatic and funding changes. This needs to 

be done by late January.  
• In Senate, meet with Sen. Boozman and Cardin’s offices about reintroducing the authorization.  Discuss with the office the possibility of 

increasing the authorization amount in the bill.  







115th Congress
Senate Committee on Environment and Public 

Works



SUBCOMMITTEE ON TRANSPORTATION AND 
INFRASTRUCTURE



115th Congress
Senate Committee on Appropriations  



Program Name: Water Resources Research Act Program (WRRA)

• Program Purpose: The Water Resources Research Act (32 USC 109 et seq.) established university‐based 
institutes to research water and water‐related phenomena, aid the entry of new research scientists into the 
water resources fields, train future water scientists and engineers, and distribute the results of sponsored 
research to water managers and the public.  The U.S. Geological Survey administers the program that 
provides valuable support for water research that is critical to local, state and regional communities.  In turn, 
these state programs match the federal funding—in some cases with a 2:1 match—that leverages federal 
support to address regional needs.  These funds support superior long‐term water planning and 
management, and foster the next generation of water scientists, managers and engineers.

• Fiscal Year 2018 Funding Received:  $6.5 million
• Fiscal Year 2019 Funding Received:  $6.5 million 
• Level of Funding Requested for Fiscal Year 2020: $ 20 million 



78

Water Resources Research Institute 
Program 

Funding History



DWRC Water Resources Research and Education Priorities

• Water quality (nutrients, pathogens, and public health)
• Storm water runoff (management and control)
• Water pollutants (sources, fate, cycling, and transport)
• Water supply, demand, and conservation (infrastructure/technology)
• Water policy (governance and economics)
• Climate change, sea level rise coastal flooding (variability)
• Groundwater (remediation and treatment)
• Watershed management
• Wetlands (protection and restoration)
• Wastewater management (treatment and reuse)
• Water, food, and energy nexus
• Riverine/coastal flooding
• Algal blooms
• PFOA contamination









DWRC Advisory Panel

Jayme Arthurs
USDA Natural Resources Conservation Service
Dover, DE 19904

Mr. Chris Bason
Center for the Inland Bays
39375 Inlet Rd.
Rehoboth, DE 19971

Mr. Tom Coleman, City Manager
City of Newark
220 S. Main St.
Newark, DE 19711

Mr. Jeff Downing
Mt. Cuba Center
3120 Barley Mill Rd.
Wilmington, DE 19707

Dr. Asia Dowtin
Department of Forestry, Natural Resources Building
480 Wilson Rd.
East Lansing, MI 48824



Dr. Mingxin Guo
Department of Agriculture and Natural Resources
Delaware State University, 1200 N. DuPont Highway
Dover, DE 19901

Ms. LeeAnn Haaf
Partnership for the Delaware Estuary
110 S. Poplar St., Suite 202
Wilmington, DE 19801

Mr. Stephen Hokuf
Dept. of Planning, New Castle County Government Center
87 Reads Way
New Castle, DE 19720

Dr. Shreeram Inamdar
Department of Plant & Soil Science
University of Delaware, Townsend Hall
Newark, DE 19716

Dr. Paul Imhoff
Department of Civil and Environmental Engineering
University of Delaware, 344A DuPont Hall
Newark, DE 19716

Mr. Richie Jones
The Nature Conservancy – Delaware
Community Building
Wilmington, DE



Dr. Thomas McKenna
University of Delaware
223 Delaware Geological Survey
Newark, DE 19716

Mr. Matt Miller
Aqua Pennsylvania
762 W. Lancaster Ave.
Bryn Mawr, PA 19010

Ms. Martha Narvaez
Water Resources Center
University of Delaware, DGS Annex
Newark, DE 19716

Ms. Ginger North
Delaware Nature Society
P.O. Box 700
Hockessin, DE 19707

Ms. Betzaida (Betzy) Reyes
U.S. Geological Survey
1289 McD Drive
Dover, DE 19901



Mr. Kash Srinivasan
603 E. Matson Run
Wilmington, DE 19802

Mr. Robert Struble
Brandywine Valley Association
1760 Unionville‐Wawaset Rd.
West Chester, PA 19382

Ms. Jennifer Volk
Kent County Cooperative Extension, University of Delaware
69 Transportation Circle
Dover, DE 19904

Mr. Robert Palmer
Delaware DNREC, Division of Watershed Stewardship
89 Kings Highway
Dover, DE 19901

Ms. Jennifer Walls
Delaware DNREC, Division of Watershed Stewardship
89 Kings Highway
Dover, DE 19901

Christian Hauser, Associate Director, Delaware Sea Grant College Program
College of Earth, Ocean, and Environment, University of Delaware
102 Robinson Hall
Newark, DE 19716



March 26, 2019

Dear:

As Director of the University of Delaware Water Resources Center, I am pleased to invite you to serve on the DWRC Advisory Panel for a 
three-year term through May 1, 2022 based on your expertise in water issues of importance to Delaware and the Mid-Atlantic region.  
Established on campus in 1965, the DWRC is one of the 54 National Institutes for Water Resources (NIWR) supported by the U.S. Geological 
Survey at land grant universities in the 50 states, District of Columbia, and three island territories of Guam, Puerto Rico, and U.S. Virgin 
Islands.  Responsibilities of the NIWR include: (1) innovative research that fosters entry of new research scientists into water resources fields, 
training of future water scientists and engineers, exploration of new ideas that address water issues, dissemination of research to water 
managers and the public and (2) cooperate with other colleges to develop a statewide program designed to resolve state/regional water 
problems.

We are proud of our water research program begun by my predecessor Deputy Dean Dr. Tom Sims that has supported over 250 undergraduate 
interns and graduate fellowships since 2000.  In accordance with the Water Resources Research Act of 1964, the DWRC Director appoints an 
advisory panel to assist in the review and ranking of research projects and establish priorities for center activities. We meet annually in the 
spring where our interns present the results of their research projects.  In your role as an advisory panel member you would have 
responsibilities to: (1) provide input to the Director regarding the successful mission of the DWRC, (2) assist in review of DWRC graduate 
fellowship and undergraduate internship applications, and (3) help promote interaction of the DWRC with other organizations in the state, 
region, and nation.  

Please let me know if you wish to serve on the DWRC Advisory Panel and don’t hesitate to contact me at 302-831-4929 or jerryk@udel.edu.
Thank you for considering.

Warmly,

Gerald J. Kauffman, Ph.D., Director
University of Delaware
Water Resources Center
Newark, DE 19716



Future University of Delaware Water Resources Center Building



Questions?


