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THE NORTH CAROLINA
URBAN WATER CONSORTIUM

In order to address research needs of specific groups, WRRI promotes partnership arrangements. One such partnership
is the N.C. Urban Water Consortium. WRRI in cooperation with several of North Carolina’s larger cities established the Urban
Water Consortium to provide a program of research and development and technology transfer on water problems that urban
areas share. Through this partnership, WRRI and the State of North Carolina help individual facilities and regions solve
problems related to local environmental or regulatory circumstances.

The Consortium program is administered by the Institute. Participating cities support and guide the program through
annual dues and enhancement funds and representation on an advisory board. Membership in the Consortium is limited to

cities or special districts in North Carolina.

The program initially received support from the (former) N.C. Department of Environment, Health, and Natural Resources
and appropriations from the N.C. General Assembly. Current Consortium members are the Orange Water and Sewer Authority,
Raleigh, Durham, High Point, Burlington, Winston-Salem, Charlotte, Greenville, Greensboro, Fayetteville and Wilmington.

Urban water research needs cover a broad range of topics related to wastewater, drinking water, and storm water.
Problems addressed with Consortium support are described on the following pages.

UNC/USGS scientists will test for occurrence of antibiotics in
drinking water sources

More than 50 million pounds of antibiot-
ics are produced in the United States
each year. About one-half of these are
prescribed for human use and one-half
for agriculture. About 40 percent of the
antibiotics that are produced are used for
livestock (swine, poultry, and cattle), and
the majority of these are given in sub-
therapeutic doses as feed additives to
enhance growth. Antibiotics are also
used in aquaculture and sprayed on fruit
trees to inhibit fungal growth.

Only a small fraction of doses of
antibiotics administered to humans is
metabolized, so that the vast majority of

antibiotics end up in sewerage systems.
Because of their bioactivity, they are
likely to survive wastewater treatment
and may pose a threat to the ecosystems
into which the treated water is dis-
charged. Antibiotic residues originating
from animal administration may similarly
be washed into streams. Drinking water
plants downstream of such water sources
may, therefore, be drawing raw waters
containing trace levels of antibiotics and
their metabolites on a daily basis, and it
is unlikely that conventional drinking
water treatment removes them. The
presence of antibiotics in drinking water

sources could be encouraging the
emergence of antibiotic-resistant
bacteria, which would then pose a
serious human health threat.

While studies in Europe confirm
the potential for antibiotic contamination
of natural waters, little is known about
the extent to which antibiotics may
actually be found in drinking water
sources in the United States let alone in
North Carolina. In order to determine
whether we have a major environmental
problem on our hands, this new project
will provide an initial screening of the
prevalence of antibiotic residues in



drinking water supplies across North
Carolina. Sampling will be focused on
susceptible drinking water supplies
located downsteam from potential
sources of pharmaceutical contaminants,
including animal feeding operations,
wastewater treatment plants serving
populations likely to be large users of
antibiotics, pharmaceutical manufactur-
ers, and hospitals. At least one drinking
water source that does not have any
potential upstream sources of pharma-
ceutical contaminants will also be
sampled for comparison. The investiga-
tors will collect grab samples from the
intakes of the drinking water facilities
during both low-flow and high-flow
conditions. To determine the extent to
which drinking water treatment may
remove antibiotics, samples of finished
drinking water will also be collected at
times corresponding to sampling at water
intakes.

Because concerns about the human
and environmental effects of antibiotics
is fairly recent, analytical methods for
their measurement have only recently
begun to be developed. Therefore, part
of this project involves evaluating
analytical techniques and developing
approaches that ensure interference-free
methodology. The goal is to analyze
samples for 25 specific antibiotic
residues

The results of the study will
provide an answer to the question “Are
there antibiotics in our drinking water?”
and will serve as the basis for determin-
ing whether higher priority investigations
of antibiotics in drinking water sources
are warranted.

Investigation of the Occurrence of
Residual Antibiotics and their Metabo-
lites in Drinking Water (50307)
Howard Weinberg, Department of
Environmental Sciences and Engineer-
ing, UNC-Chapel Hill and Michael T.
Meyer, U.S. Geological Survey
September 1, 2001, to November 30,
2002

Funded by the N.C. Urban Water
Consortium
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UNC investigators will study use of
membranes to treat wastewater for reuse

In this study co-funded by the Water
Environment Research Foundation
(WERF), engineers at UNC-Chapel Hill
and N.C. A&T State University will
work with engineers at Camp, Dresser &
McKee, Inc. (CDM) to carry out a two-
phase project to identify membrane
technologies capable of treating waste-
water to attain water qualities required
for various reuse applications.

In Phase I, Francis A. DiGiano and
Michael D. Aitken of the UNC-CH
Department of Environmental Sciences
and Engineering, aided by Shoou-Yuh
Chang of the NC A&T Department of
Civil Engineering, will conduct a
comprehensive search of the technical
literature pertinent to the use of mem-
brane technology for wastewater treat-
ment, with a particular emphasis on reuse
applications. They will prepare a
database of this literature and will make
the database available for Consortium
members on a project Internet site.
Together with CDM, the investigators
will survey municipal and industrial
facilities that have evaluated membrane
technology for wastewater treatment at
pilot- or full-scale and document the
results in a Microsoft Access database.
They will also summarize state and
federal standards for water quality for
reuse applications and make this infor-
mation and the evaluation database

available to WERF subscribers and to
Consortium members. Finally, they will
prepare a report documenting the state-
of-the-art of membrane applications in
wastewater treatment, including an
analysis of water quality required for
specific reuse applications and the ability
of a given membrane process to achieve
such water quality.

Based on the results of the Phase I
assessment, the investigators will
develop specific goals for a pilot plant
study. In Phase II of the project, CDM
will install pilot plant equipment at
Greensboro’s North Buffalo Wastewater
Treatment Plant for studies of membrane
treatment technology.

Assessment of the State-of-the-Art of
Membrane Treatment of Secondary
Wastewater Effluent for Subsequent Use
(50306)

Francis A. DiGiano, Michael D. Aitken,
and Daniel A. Okun, (Professor Emeritus
as special consultant), Department of
Environmental Sciences and Engineer-
ing, UNC-Chapel Hill and Shoou-Yuh
Chang, Department of Civil Engineering,
NC A&T State University

June 1, 2001, to June 30, 2002

Funded by the N.C. Urban Water
Consortium and the Water Environment
Research Foundation

UNC-Charlotte investigator will study
system for real-time flood forecasting

The Next Generation Weather Radar
system (NEXRAD) comprises about 160
Weather Surveillance Radar-1988
Doppler (WSR-88D) sites across the
United States and overseas. WSR-88D
collects base meteorological data—
reflectivity, mean radial velocity, and
spectrum width— from which rainfall
rates can be derived. Thus NEXRAD
provides a new approach for rainfall-
runoff modeling, storm forecasting and,
real-time flood prediction.

In this project, Dr. Jy S. Wu of
UNC-Charlotte will explore for the cities
of Raleigh and Greensboro the feasibility
of using NEXRAD to develop a real-time
flood forecasting and warning system. He
will begin by studying the relationship
between NEXRAD radar data and
recorded rainfall records. He will obtain
data from raingages for five to eight
storms in both cities, obtain NEXRAD

continued next page
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URBAN WATER CONSORTIUM
CONTINUING RESEARCH

Cost Effectiveness Analysis of Structural Storm Water Best Management Practices
in North Carolina (50260)

William Hunt, Department of Agricultural and Biological Engineering and Grada
Wossink, Department of Natural and Resource Economics, NC State University
September 1, 1999, to March 31, 2002

Funded by the Urban Water Consortium Stormwater Group

Evaluation of Pesticide Residue Levels in Various Watersheds (50273, 50277,
50278, 50270, 50311)

Ross B. Leidy, Department of Toxicology, NC State University

July 1, 1999, to various end dates

Funded by the Urban Water Consortium and the cities of Burlington and Winston-
Salem

Influence of Lock and Dam Structures on Water Quality in the Lower Cape Fear
River (50282)

Stephen C. Whalen, Department of Environmental Sciences and Engineering, UNC-
Chapel Hill

September 1, 1999, to August 31, 2001

Funded by the Cape Fear River Association through the Public Works Commission,
City of Fayetteville, NC

Analysis of Stream Data from Middle Cape Fear River (50284)

Donald Francisco, Department of Environmental Sciences and Engineering, UNC-
Chapel Hill

September 1, 1999, to November 30, 2001

Funded by the Cape Fear River Association through the Public Works Commission,
City of Fayetteville, NC

Development of Stream Identification Methodology, Greensboro, NC (50294)
James D. Gregory, Department of Forestry, NC State University

June 1, 2000, to December 30, 2001

Funded by the City of Greensboro

Functional Capacity Assessment of a Flood Plain Storm Water Treatment Wetland,
Greensboro, NC (50293)

James D. Gregory, Department of Forestry, NC State University

June 1, 2000, to December 31, 2002

Funded by the City of Greensboro

Flood forecasting continued

A Feasibility Study for Developing Real-
Time Flood Forecast Systems (50314)
Jy S. Wu, Department of Civil Engineer-
ing, UNC-Charlotte

August 1, 2001, to May, 31, 2002
Funded by the City of Raleigh and the
City of Greensboro

Level II data for the gaged storms, and
adjust coefficients in the standard “R-Z”
relationship to produce statistically
acceptable agreements between predicted
and recorded rainfalls for local condi-
tions.

STUDENT
INTERNSHIPS

WRRI coordinates internship programs
which provide college students opportu-
nities to work with the following govern-
ment agencies to gain practical experi-
ence in various areas of environmental
protection:

M N.C. Office of Waste Reduction

M N.C. Division of Land Resources,
Land Quality Section

B U.S. Geological Survey

B N.C. Division of Soil and Water
Conservation

In addition, WRRI employs a technical
writing intern to assist in the preparation
of its newsletters, reports, and website.

UPCOMING
WORKSHOPS AND
CONFERENCES

WRRI will sponsor or cosponsor the
following conferences, workshops, and
forums in 2001 - 2002.

The Community-Wide Approach to
Domestic Wastewater Treatment, Sept
17,2001, McKimmon Center, Raleigh.
With the N.C. Water Resources Associa-
tion NCWRA).

An Introduction to Erosion and
Sedimentation Control for Construc-
tion Sites, Sept 26-27, 2001, in Hickory.
With the N.C. Sedimentation Control
Commission and the N.C. Land Quality
Section.

An Introduction to Erosion and
Sedimentation Control for Construc-
tion Sites, Oct 25-26, 2001, in New
Bern. With the N.C. Sedimentation
Control Commission and the N.C. Land
Quality Section.

continued page 16
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TECHNOLOGY TRANSFER

WRRI disseminates information and promotes adoption of new technology and practices through publication
of newsletters and technical completion reports on its projects and through sponsorship and cosponsorship
of conferences, workshops and seminars. The Institute also supports a World Wide Web site.

WRRI reports are distributed to libraries, and summaries of
reports are published in the WRRI newsletter, and distributed
to interested research faculty, other state water institutes, and
relevant government agencies. Single copies of publications
are available to North Carolina residents at a cost of $4 per
copy prepaid ($6 per copy if billed) and to nonresidents at a
cost of $8 per copy prepaid ($10 per copy if billed). Send
requests to WRRI. A listing of all WRRI technical reports is
available on the website or by calling WRRI. Summaries of
more than 100 WRRI technical reports are also available on
the Institute’s website at http://www2.ncsu.edu/ncsu/CIL/
WRRiI/reports/index.html. During the past year the following
peer-reviewed technical completion reports were published:

WRRI-325-A Neuse River Estuary Modeling and Monitoring
Project Stage 1: Executive Summary (Kenneth H. Reckhow
and Jeri Gray, WRRI)

WRRI-325-B Neuse River Estuary Modeling and Monitoring
Project Stage 1: Hydrography and Circulation, Water Column
Nutrients and Productivity, Sedimentary Processes and
Benthic-Pelagic Coupling and Benthic Ecology (Richard A.
Luettich, Jr., Jesse E. McNinch, Hans Paerl, Charles H.
Peterson and John T. Wells, UNC Institute of Marine Sciences;
Marc Alperin and Christopher S. Martens, UNC-Chapel Hill;
and James L. Pinckney, Texas A&M University)

WRRI-325-D Neuse River Estuary Modeling and Monitoring
Project Stage 1: Predictions and Uncertainty Analysis of
Response to Nutrient Loading Using a Mechanistic Eutrophi-
cation Model (James D. Bowen and Jeffrey Hieronymus, UNC-
Charlotte)

WRRI-325-E Neuse River Estuary Modeling and Monitoring
Project Stage 1: An Examination of Long Term Nutrient Data in
the Neuse River Watershed (Craig A. Stow and Mark E.
Borsuk, Duke University)

WRRI-325-F Neuse River Estuary Modeling and Monitoring
Project Stage 1: Network Analysis for Evaluating the Conse-
quences of Nitrogen Loading (Robert R. Christian and
Cassondra R. Thomas, East Carolina University)

WRRI-329 Characterization of Atmospheric Ammonia Emis-
sions from Swine Waste Storage and Treatment Lagoons
(Viney P. Aneja, J.P. Chauhan, and John Walker, NC State
University)

WRRI-330 Sampling Strategies for Estimating Status and Cost
of Watershed Management Policies (David H. Moreau, Kristin
Komives, and Jeremy Klop, UNC-Chapel Hill)

WRRI-331 Data Collection to Support a Simplified Bacterial
Regrowth Model for Distribution Systems (Francis A. DiGiano,
Weidong Zhang, Donald E. Francisco, and Melissa Wood,
UNC-Chapel Hill)

WRRI-332 Benefits of Quality Improvements in North
Carolina’s Water Resources (Daniel J. Phaneuf, NC State
University)

WRRI-333 Examination of the Wetland Hydrologic Criterion
and Its Application in the Determination of Wetland Hydrologic
Status (W.F. Hunt, lll, R.W. Skaggs, G.M. Chescheir, and D.M.
Amatya, NC State University)

WRRI-334 Evaluation of Performance and Operational Costs
for Three Biological Nutrient Removal Schemes at a Full-Scale
Wastewater Treatment Plant (Karl G. Linden, Duke University,

- and James M. Hawkins and Mary P. Bonislawsky, Black &

Veatch)

Newsletters: WRRI produces two newsletters. The WRRI
NEWS is published every other month and sent to nearly
4,100 federal and state agencies, university personnel, multi-
county planning regions, city and local officials, environmental
groups, consultants, businesses and individuals. The NEWS
regularly covers a wide range of water-related topics from
current federal and state legislation and regulatory activities to
new research findings and listings of water-related publica-
tions. The WRRI NEWS is available free to residents of North
Carolina. To be added to the mailing list, call or write WRRI.

Access to the web version of the newsletter and other
announcements are provided through the WRRI-News
listserve. To be added to the listserve, send an email message
to MJ2@lists.ncsu.edu. Do no put anything in the subject line.
In the body of the message say only: subscribe WRRI-News.

The Institute also produces a quarterly newsletter,

Sediments, published by the N.C. Sedimentation Control
Commission to provide information and assistance to the
regulated community and to facilitate communication among
personnel of state and local erosion and sediment control
programs. Current circulation is about 5,600. This newsletter is
free. To be added to the mailing list contact WRRI.

WRRI’s World Wide Web homepage (http://www2.ncsu.edu/
ncsu/CIL/WRRI) provides on-line access to the WRRI News
(in HTML and PDF formats); the WRRI Annual Program;
technical report summaries; the Water Resources Research
Seminar Series schedule; a water resources research exper-
tise directory; information on workshops, conferences, calls for
papers, and public hearings; and the Neuse River Homepage,
a gateway to information on the web about the Neuse River.
The Neuse River Homepage can be directly accessed at
http://www2.ncsu.edu/ncsu/CIL/WRRI/neuse.html.
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2001 - 2002 Water Resources Research Seminar Series

Following is the schedule for WRRI’s
continuing seminar series on water resources
research in North Carolina. Presentations
take place in the Ground Floor Hearing
Room of the Archdale Building in downtown
Raleigh or in Room 1132 of Jordan Hall on
the N.C. State University campus. Presenta-
tions begin at 3 pm unless otherwise noted.
This schedule is posted on the WRRI
website and any changes will be posted
there: http://www2.ncsu.edu/ncsu/CIL/
WRRI1/2002seminars.html

September 24, 2001, Archdale GFHR
Recommendations for the Total
Maximum Daily Load Program

Dr. Kenneth H. Reckhow
WRRI and Duke University

October 23, 2001, 1132 Jordan
Examination of the Wetland Hydrologic
Criterion and Its Application in the
Determination of Wetland Hydrologic
Status
Dr. R. Wayne Skaggs
NC State University

November 26, 2001, Archdale GFHR
Southern Village: A Case Study in
the Water Quality Benefits of Compact
Development
Research Assistant Joseph A.
MacDonald, UNC-CH and
Research Assistant Michael Holmes,
NC State University

January 22, 2002, 1132 Jordan
Development of Stream Identification
Methodology, Greensboro, NC
Dr. James D. Gregory
NC State University

February 26, 2002, Archdale GFHR
Performance Evaluation of Regional Wet
Detention Ponds and a Wetland for
Urban Nonpoint Source Control
Dr. Robert C. Borden
NC State University

WRRI Technical Committee

The Technical Committee, composed of university faculty, reviews and makes recommenda-
tions on research proposals and in other ways lends professional expertise to the Institute’s

programs.

Kenneth H. Reckhow, Director, Water Resources Research Institute (Chairman)
Viney P, Aneja, Department of Marine, Earth, and Atmospheric Sciences, NC State

University

Mike Bendetti, Department of Earth Sciences, UNC-Wilmington

Mark Brinson, Department of Biology, East Carolina University

Allen C. Chao, Department of Civil Engineering, NC State University

B.J. Copeland, Department of Zoology, NC State University

Francis A. DiGiano, Department of Environmental Sciences and Engineering, UNC-Chapel

Hill

Tom Drake, Department of Marine, Earth and Atmospheric Sciences, NC State University
Robert O. Evans, Department of Biological and Agricultural Engineering, NC State Univer-

sity

Ronald G. Hodson, Director, Sea Grant College Program of The University of North Carolina
Associate Director, Water Resources Research Institute
Russ Lea, Vice President for Research and Sponsored Programs, UNC General Administra-

tion

Jerry Miller, Department of Geosciences & Natural Resource Management, Western

Carolina University

Hans Paerl, Institute of Marine Sciences, UNC-Chapel Hill
Daniel J. Phaneuf, Department of Agricultural and Natural Resource Economics, NC State

University

Craig A. Stow, Nicholas School of the Environment, Duke University
Dharni Vasudevan, Nicholas School of the Environment, Duke University

March 26, 2002, 1132 Jordan
Cost Effectiveness Analysis of Structural
Storm Water Best Management Practices

in North Carolina
Mr. William F. Hunt
and Dr. Grada A. Wossink
NC State University

April 23, 2002, Archdale GFHR
Tracking Drought Impact on Managed
and Unmanaged Ecosystems of NC
Dr. Lawrence E. Band and Aaron Moody
UNC-Chapel Hill

May 28, 2002, 1132 Jordan
Role of Sediment Processes in
Regulating Water Quality
of the Cape Fear River
Dr. P.V. Sundareshwar
Nicholas School of the Environment,
Duke University

UPCOMING
WORKSHOPS AND
CONFERENCES
continued

Flood Plain Management, Dec 3, 2001,
McKimmon Center, Raleigh. With the
NCWRA.

Interbasin Transfer, Feb 4, 2002,
McKimmon Center, Raleigh (tentative).
With the NCWRA.

Annual North Carolina Water Re-
sources Research Conference, Apr 9,
2002, McKimmon Center, Raleigh.

TMDLs, Apr 8, 2002, McKimmon
Center, Raleigh (tentative). With the
NCWRA.

Drought, Sept 16, 2002, McKimmon
Center, Raleigh (tentative). With the
NCWRA.

Air Borne Water Pollutants, Dec 2,
2002, McKimmon Center, Raleigh
(tentative). With the NCWRA.



