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Imagine a community with 
clean lakes and streams 
where the citizens and gov-
ernment join forces to keep 
them that way. We’re much 
more accustomed to an oppo-
site reality: nature’s backlash 
when she’s insulted and our 
reactive response to the crisis. 
The story of the Neuse River 
is North Carolina’s textbook 
example. The river absorbed 
all the nitrogen and phospho-
rus it could stand, and said 
enough.

This summer marks the 
10-year anniversary of massive 
algae blooms and fish kills on 
the lower Neuse, which captured 
national media attention and put the river on 
a national conservation organization’s Top 
10 list of endangered rivers. “Millions of 
fish gave up their lives to get our attention,” 
said Bill Holman, executive director of the 
N.C. Clean Water Management Trust Fund 
(CWMTF), in his keynote address at WRRI’s 
8th Annual Conference April 5. Holman used 
the Neuse as an example of how scientists 
and policymakers operated at odds, with 
catastrophic results. Holman noted that as far 
back as the late 1970s, scientists expressed 
concern about the consequences of exces-
sive nitrogen loading in the Neuse estuary. 
“Those scientists’ voices didn’t reach the 
policymakers or the public.”

North Carolina’s most spectacular failure 
in protecting water quality doesn’t have to be 
its legacy. Indeed, Holman highlighted current 
examples of proactive, progressive manage-
ment in North Carolina’s rapidly growing and 

highly urbanized Piedmont region. One such 
initiative to protect Mountain Island Lake is 
lauded as a national model for “smart con-
servation” by the Natural Resources Defense 
Council in its book Solving Sprawl: Models 
of Smart Growth in Communities Across 
America. Holman said the Mountain Island 

Lake Initiative is a paradigm 
of the successful integration 
of science, technology and 
public policy to address water 
quality issues.

Mountain Island Lake 
has excellent water quality, in 
spite of its proximity to Char-
lotte, the largest city in North 
Carolina with 540,828 people 
(the population increased 37 
percent in the 1990s). It is the 
most downstream of a series 
of 11 manmade dams and 
reservoirs on the Catawba 
River. Mountain Island Lake 
is the largest drinking-water 

supply in the state, with more 
than a half million customers; it 

is estimated that number will grow to 700,000 
by 2010. The surrounding community has 
recognized that population growth in the region 
will place intense pressure on the lake and the 
streams feeding into it, and is taking advantage 

Eno River, Durham, NC; Photo courtesy of 
NC Division of Tourism, Film and Sports Development
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Director’s Forum

Gregory D. Jennings, Interim Director, Water Resources Research Institute

Water Research Funding 
Integral to Future of WRRI

The Water Resources Research Institute 
of the University of North Carolina was 
established in 1964 to meet North Caroli-
na’s water research needs. It is one of 54 
state water institutes that was authorized 
by the Water Resources Research Act of 
1964 to administer and promote federal/
state partnerships in research and informa-
tion transfer on water-related issues. We 
are a member of the National Institutes for 
Water Resources (NIWR), which meets 
annually in March to share resources and 
program ideas among states. At this year’s 
meeting there was much discussion on the 
future of federal water research funding.

Below is a statement developed by 
NIWR members advocating for continued 
and expanded funding of the state water in-
stitutes. More information on federal water 
resource issues is posted on the NIWR web 
site: http://niwr.montana.edu/about/why.htm 

In summer 2004 the National Re-
search Council (NRC) released its report 
“Confronting the Nation’s Water Problems: 
the Role of Research,” documenting and 
critiquing federal investment in water 
resources research. This report contains 
several points germane to the question of 
why the federal government should fund a 
state-university-based research program in 
water resources:

  Federal government agencies are mis-
sion-driven and thus tend to be narrow 
and short-sighted in focus. There is a 
lack of coordination among agencies 
and among users of water research re-
sults (this lack of coordination is a major 
finding of the NRC study). Universities, 
and in particular the USGS Water Insti-
tutes, are well positioned to contribute to 
a solution.

  Implementation of federal laws and 
regulations by state and local agencies 
requires sound science tailored to local 
and state institutions and natural condi-
tions. TMDL regulations, drinking water 
standards, wastewater treatment and 

water reuse programs are areas where 
mission-driven agencies either strongly 
relied on university input or should 
have.

  Policy and institutional research are 
greatly underfunded by the federal 
government. Mission-driven federal 
agencies are likely to overlook social 
sciences and institutional, rather than 
technical, solutions to water issues. Uni-
versities have the necessary expertise to 
fill this critical need.

  Water research fully meets the economic 
definition of a public good; as such, 
state and local governments and private 
entities, on their own, produce less of it 
than is justified by the overall value of 
the results.

Many of these problems could be overcome 
by an appropriate organization of federal 
resources. For several reasons, the Water 
Institutes are particularly well-situated to 
contribute to the agenda-setting and research 
coordination processes:

  They provide independent, objective and 
scientifically-credible communication of 
research needs and results upward from 
states and localities to Federal agencies, 

continued on page 3
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of available technology, including GIS map-
ping and scientific modeling, to protect critical 
lands in the watershed using public and private 
funds. Formed in 1998, the Initiative, a coali-
tion of local citizens, government officials and 
nonprofit organizations, set a goal of acquiring 
and protecting 80 percent of the lake’s undevel-
oped shoreline, which it has almost met.

“Before they had all this monitoring 
data, way back before they had any kind of 
precise model about what the nutrient budget 
in the lake ought to be, they recognized that 
there are a lot of threats to that water supply, 
particularly from urban runoff,” said Holman. 
“This is an example of where folks have done 
the monitoring and modeling, but they are not 
waiting for the last tweak on the model before 
they take some action.” Holman said people 
often expect tidy, foolproof scientific answers 
about how to safeguard water quality. “We’ve 
got some work to do educating the public and 
policymakers that this is kind of an adaptive, 
dynamic process. You have to make the best 
decision with the information you have, try that 
for a while, then adapt to the future based on 
better information.”

Government has gotten on board by pro-
viding communities financial support to restore 
and enhance water quality. In response to the 
Neuse River crisis, the General Assembly cre-
ated the CWMTF in 1996 to give communities 
incentives to exceed state and federal water 
quality standards. “They recognized that regu-
lations by themselves wouldn’t do the job,” 
said Holman. To date, the Fund has awarded 
630 grants for water quality restoration, pollu-
tion prevention and land protection, to the tune 

of $480 million. The grants also have leveraged 
more than $780 million in private and addi-
tional public funds. By state law, the CWMTF 
is supposed to receive a $100 million annual 
appropriation. In 2004, the General Assembly 
appropriated only $62 million. “In a tight bud-
get year, it’s still a very significant investment 
made by the state,” said Holman, adding that 
he and his trustees will work to increase the 
legislative commitment.

A critical tool that is receiving welcome 
political support is computerized mapping of 
watersheds and streams. Holman commends 
the legislature’s recent $50 million investment 
to improve mapping of floodplains, prompted 
by recent hurricanes. He also pointed to the 
significant resource of NC One Map (www.
nconemap.org), a comprehensive statewide 
geographic data resource being developed 
by the Geographic Information Coordinating 
Council, created by the legislature in 2001. 

Thorough, accurate mapping of surface 
waters will help communities make strategic 
decisions about priority land to protect, and 
even improve adherence to and enforcement 
of current regulations. “The key thing for any 
decision-maker, whether you’re a regulator, 
whether you’re trying to build a highway, or 
whether you’re a developer trying to site your 
project, is figuring out where the streams and 
wetlands are,” Holman said. “We’ll make bet-
ter decisions when that tool is available.”

and downward from these agencies to 
users of research results. There is no 
comparable avenue for this two-way 
communication.

  Institutes are based in (land grant) 
universities and thus have direct access 
to expertise in the many disciplines of 
water resources, and their manifestations 
in each state.

  The institutes are required to match each 
federally appropriated research dollar 
with at least two dollars from state or 
private resources. No indirect costs are 
included in the federal grants. Although 
the institutes are state-based, the avail-
ability of both federal and non-federal 
funding permits the water resources re-
search needs to be addressed in individu-
al states, in regions, and nationally, often 
through interdisciplinary collaboration.

  Each institute relies on a Technical 
Advisory Committee with representa-
tion from virtually all state and regional 
government agencies, private and public 
water managers, consultants and non-
governmental organizations within 
the state. Each institute also operates a 
technical transfer program to convey re-
search results to users and stakeholders. 
Institutes have a long history of gathering 
information about emerging issues and 
setting research priorities accordingly.

  Universities are more conducive to ex-
amining long-term consequences of poli-
cies and recognizing long-term problems 
than are government entities, and do not 
have the limitations of specific agency 
missions.

The NRC study notes that “The Water Re-
sources Research Institute system... provides 
an existing, well-organized mechanism 
for articulating state-based research needs 
and for bringing together water managers, 
stakeholders across a wide cross section of 
the public, and academic researchers and 
academic institutions throughout each state. 
As such, the institute system can provide an 
effective means of communication between, 
for example, a national-level Water Research 
Board and the state and regional water 
resources research needs.”

Water Research continued Managing Water continued

In Memoriam: Dr. Robert G. Wetzel
Kenan Professor Robert G. Wetzel of UNC-Chapel Hill passed away April 18, 
2005. Dr. Wetzel was a true leader in the field of freshwater science. Through his   
writings, 30 books and over 400 publications, Dr. Wetzel completely changed the 
scientific understanding of how freshwater ecosystems work.  

Dr. Wetzel received many awards and accolades for his scientific work, and 
recently was awarded the Hutchinson Science Laureate Award. For more than three 
decades, he was the guiding hand for the International Association of Theoretical 
and Applied Limnology. His many contributions to the field of aquatic science will 
influence the field through this century.
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The 8th WRRI Annual Conference held April 5 in Raleigh brought 
together 276 people representing 14 universities, seven state and federal 
agencies, 18 local governments, nine non-profit organizations and 28 
consulting firms. Dr. Greg Jennings, interim director of WRRI, opened 
the general session with a brief outline of WRRI’s mission to facilitate 
water research and information transfer, including currently funded 
research. The keynote speaker, Mr. Bill Holman, director of the Clean 
Water Management Trust Fund, shared his perspective on the theme 
of the conference “Managing Water Quality and Quantity: Integrating 
Science, Technology & Policy” (see page 1). The luncheon forum got 
started with the announcement of the NCWRA student poster winners. 
Following, Tony Able, US EPA, Region 4, and Alan Clark, chief of the 
Planning Section, Division of Water Quality, presented their perspectives 
on “Watershed Management: Focusing on Nonpoint Source Pollution.” 
A total of 39 oral presentations were given during the three concurrent 
sessions. In addition, there were 36 posters presentations, 22 of which 
were student posters, and 15 exhibitors.

Presentations and abstracts of the conference are available 
for viewing on the WRRI web site at http://www.ncsu.edu/wrri/
events/conference/2005ac/.   

On the morning of the WRRI Annual Conference, April 5, members of the North 
Carolina Water Resources Association Board judged student posters. During the 
luncheon, President Beth Wrege presented the following student poster winners:

  1st Place: ($100) Gerren K. Lanier 
(presenter), David Lindbo and Michael 
Vepraskas, of NC State University, for 
their poster “Relating Field Indicators of 
Hydric Soils to Saturation and Reduction 
in Sandy Soils”.

  2nd Place: ($75) Scott King (presenter), 
Deanna Osmond, Robert Evans and 
James Gilliam of NC State University, 
for their poster “Riparian Buffer Ef-
fectiveness as Influenced by Vegetative 
Type”.

  3rd Place Tie: ($50) Alex Baldwin 
(presenter), and Michael Vepraskas, 
of NC State University, for their poster 
“Changes in Soil Morphology After 8 
Years of Wetland Restoration,” and  ($50) 
Michael Shaffer and Greg Jennings, of 
NC State University, for their poster “Measuring the Effectiveness of an In-
stream Passive Bedload Sediment Removal System in Mountain Streams.”

Three honorable mentions each receiving $25 included:

  Heather Rushforth (presenter) and Anne Hershey, of UNC-Greensboro, for their 
poster “Nutrient Retention in Three Streams in the Piedmont Region of North 
Carolina Using a 15N Tracer Addition.”

  Recognition Award Graduate Poster: Matthew Richardson (presenter), 
Shadi Eskaf, Jeff Hughes, Richard Whisnant and Lynn Weller, of UNC-
Chapel Hill, for their poster “Water and Sewer Needs and Capital Finance 

Strategies in North Carolina’s Ap-
palachian Region.” 

  Recognition Award Under-
graduate Poster : Christina Edwards 
(presenter), B. Touchette, of Elon 
University; C. Sweeney of Ohio 
State University; and J. Alexander of 
NC State University, for their poster 
“Soluble and Cell-Bound Cyano-
toxin (microcystin-LR) Levels in 
Freshwaters Following Chemical 
Treatment for Cyanobacteria.”

NCWRA also presented a non-
student “Leadership by Example 
Award” to Jing Lin of NC State 
University, for the poster “Three-
Tiered Approach in Metal TMDL 

Development for Maryland’s Tidal Waters.”
The standardized judging criteria were in the categories of organization, 

text, and visual elements. Copies of information regarding effective scientific 
poster presentation for the student poster contest at the next WRRI Annual Con-
ference, April 4-5, 2006, may be obtained from Beth Wrege at bmwrege@usgs.
gov. The poster abstracts may be viewed at http://www.ncsu.edu/wrri/events/
conference/2005ac/posters.html.

Synopsis of 2005 WRRI Annual Conference

NCWRA Student Poster Winners

Greg Meyer, ECU, Laura Lombardo Szpir, NC State University 
Water Quality Group, and John Schupner, ECU, talk during a 
break at the WRRI Conference.

Gerren Lanier, graduate student at NC State University, was the 
first place winner of the NCWRA student poster contest.
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The principal investigator on a WRRI-sponsored research project may 
fulfill the obligation of providing a final project completion report by 
submitting a refereed journal publication that meets specific criteria 
(see policy at http://www.ncsu.edu/reports/guidelines/policy.html). 
The journal articles summarized below have been accepted as a final 
completion report under the new policy. A limited number of reprints 
of the full journal articles are available from WRRI. Send requests to 
WRRI at water_resources@ncsu.edu or call 919-515-2815.

Modified Serial Analysis of Gene Expression Method 
for Construction of Gene Expression Profiles of 
Microbial Eukaryotic Species

Kathryn J. Coyne, University of Delaware; JoAnn M. Burkholder, 
North Carolina State University, Robert A. Feldman, Amersham 
Biosciences, Inc.; and S. Craig Cary, University of Delaware

Applied and Environmental Microbiology 70(9): 5298-5304, 2004

This refereed journal article has been accepted as the final technical 
completion report for WRRI project 50285, “Routine Quantification 
of Pfiesteria Piscicida in Water Samples from the Mesohaline Neuse 
Estuary,” Joanne M. Burkholder, North Carolina State University. It 
has been designated WRRI-2004-JA9.

Analysis of the presence of toxic Pfiesteria strains in environmental 
samples can take days to several weeks to complete. The analysis re-
quires scanning electron microscopy to examine the plate structures 
of isolated cells and the performance of fish bioassays. When a fish 
kill occurs, it is necessary to have a prescreening approach that will 
give timely results for implementation of rapid-response measures. 
Serial analysis of gene expression (SAGE) is a method for compre-
hensive analysis of gene expression patterns in the form of short tag 
sequences that can be done in a timely manner. 

The researchers’ objective was to develop a variation of the 
SAGE method to identify life stage-specific gene transcripts of P. 
shumwayae. This method allowed them to use limited quantities of 
P. shumwayae total RNA by using Y linkers to selectively amiplify 
3’ cDNA fragments to construct the SAGE libraries. For validation, 
they set up gene expression profiles of toxic fish-fed and alga-fed 
cultures of P. shumwayae. Further analysis was done on representa-
tive transcripts where their expression was confirmed in separate 
control cultures of toxic P. shumwayae. 

The authors conclude that the changes to the SAGE method 
“greatly facilitated the process and resulted in gene expression 
profiles for P. shumwayae that appear to be both quantitative and 
comprehensive. The use of this technique for other microbial 
eukaryotic species is certain to enhance our understanding of cel-
lular response to environmental stimuli, and, ultimately, provide a 
means to assess ecosystem health.” 

WRRI-sponsored 
research reported

The North Carolina Aquatic Weed Control Council met for its 
2005 Annual Meeting on March 10, 2005, at the Parker-Lincoln 
Building in Raleigh, NC. Various aquatic weed control topics 
were discussed that continue to affect North Carolina waters. 
Some of the items discussed or voted on are as follows:

  There was much discussion about giant salvinia in North 
Carolina. Dr. David Patterson of the NC Dept of Agriculture 
and Consumer Services stated that areas were identified 
within Sampson and Craven Counties where salvinia had 
more or less naturalized.  Salvinia weevils were released in 
2004 at a site in Pender County as a biological control agent. 
It is unknown whether the salvinia weevil can overwinter in 
North Carolina. Steve Hoyle, NC State University, mentioned 
that giant salvinia is still a topic of discussion at NC State 
University. 

  The council voted to add the following non-indigenous aquat-
ic plant species to the NC DENR Noxious Aquatic Weed List: 
parrotfeather (Myriophyllum aquaticum), water lettuce (Pistia 
stratiotes), and water hyacinth (Eichhornia crassipes).

  The Aquatic Weed Control Section has been put back into 
the current printed version of the North Carolina Agricultural 
Chemicals Manual.

  Mina Shehee of the NC Dept of Health and Human Services 
presented information on the Harmful Algal Blooms Pro-
gram. It was created after the Pfiesteria outbreak and has 
evolved to include cyanobacteria and other algal blooms 
considered to be a threat to human health. The three primary 
functions of the program are surveillance, education and 
research.

  Mike Street of the Division of Marine Fisheries shared about 
the Coastal Habitat Protection Plan. He stated that shellfish 
habitat is very sensitive to pollutants. Water quality needs to 
be monitored, particularly in areas that are harvested. Exten-
sive areas have been closed to shellfish harvesters. About 100 
acres per year for the past ten years have been closed with no 
re-openings. This can be taken as a warning sign that some-
thing is wrong with the system.  

For more information:
North Carolina Aquatic Weed Control Program
http://www.ncwater.org/Education_and_Technical_Assistance/
Aquatic_Weed_Control/

Harmful Algal Blooms Program
http://www.epi.state.nc.us/epi/hab/

Coastal Habitat Protection Plan
http://www.ncfisheries.net/habitat/

Continued Need for 
Aquatic Weed Control
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At its regular meeting on March 9, 2005, the Wa-
ter Quality Committee of the Environmental Man-
agement Committee took the following action:

  Approved to take the draft Cape Fear River 
Basinwide Plan to public review contingent 
upon staff making the requested revisions and 
sharing the revisions at the April committee 
meeting. The revisions will be shared at the 
April committee meeting. Staff will report 
back to the committee at the July meeting with 
findings and recommendations from public 
review. 

  Approved to take the draft B. Everett Jordan 
Reservoir Nutrient Management Strategy and 
Total Maximum Daily Load out for public 
comment contingent on staff making the 
requested revisions and sharing the revisions at 
the April committee meeting. Staff will report 
back to the committee at the July meeting with 
findings and recommendations from public 
review. 

At its regular meeting on April 13, 2005, the Water 
Quality Committee of the Environmental Man-
agement Commission took the following action:

  Approved the Cities of Archdale, Claremont, 
Thomasville and Trinity, the Town of Wake 
Forest, and Wake County to revise their water 
supply watershed protection ordinances. The 
Division of Water Quality’s Stormwater and 
Wetlands Branch, Assistance and Compliance 

At its regular meeting on March 10, 2005, the 
EMC took the following action:

  Approved to proceed to public hearings on 
air quality rules: the adoption of rules for 
banking of emission reductions (15A  NCAC 
2D .2001) and exclusionary rule for air 
curtain burners (15A  NCAC 2Q .0810); and 
amendments to the nitrogen oxide rules (15A  
NCAC 2D .1404), transportation conformity 
rules (15A  NCAC 2D .2300), Title V permit-
ting rules (15A  NCAC 2Q .0508), and an 
exclusionary rule for peak shaving generators 
(15A NCAC 2Q .0808). 

  Approved rulemaking and public hearing 
for the amendment to rules 15A  NCAC 2L 
.0115 (Risk-Based Assessment and Cor-
rective Action for Petroleum Underground 
Storage Tanks) to modify certain testing 
requirements applicable to the leaking 
petroleum underground storage tank cleanup 
program. Approval will begin the rulemak-
ing process to amend rules pursuant to NC 
General Statute 150B.

  Adopted the Administrative Law Judge’s 
decision in part in the case of Coy Carter 
versus DENR, Division of Water Quality, 04 
EHR 0179, DV 03-048, Duplin County. The 
ALJ’s decision was upheld with regard to 
the record keeping and lagoon embankment 
maintenance violations. The penalty for the 
unpermitted discharge was approved in the 
amount of $4000 as assessed by the Direc-
tor. The total civil penalties and costs were 
$6.112.50.  

  Approved to uphold the Administrative Law 
Judge’s decision in the case of Joseph R. 
Dunn versus DENR, 04 EHR 0201, Johnston 
County. The total penalty and investigation 
costs were $3,213.93, for failing to submit 
monitoring reports and failing to timely apply 
for extension of the permit.

  Heard presentation of history and function of 
the Water Pollution Control System Operators 
Certification Commission and its support staff 
in DWQ’s Technical Assistance and Certifica-
tion Units section. This commission was 
established to develop, guide, implement and 
maintain training and certification of operators 
for most types of wastewater treatment facili-
ties in North Carolina. They also establish 

procedures to ensure that operators are held 
responsible for the proper operation of their fa-
cilities. The certification program assures that 
operators are qualified and capable of proper 
operation of wastewater treatment systems to 
protect the waters of North Carolina. 

  Reported that the EMC and Rules Review 
Commission (RRC) have filed briefs in Feb-
ruary regarding the Phase II stormwater rules. 
The EMC originally filed a lawsuit on March 
5, 2004, claiming that the RRC’s  January 15, 
2004, rejection of Phase II stormwater rules 
was illegal. 

At its regular meeting on April 14, 2005, the EMC 
took the following action:

  Approved Phase III of the Tar-Pamlico Nu-
trient Strategy. DWQ staff collaborated with 
the parties involved to update the strategy 
for ten more years. The second phase of 
the agreement spanned ten years through 
December 2004.

  Approved the final French Broad River 
Basinwide Water Quality Plan. This planning 
document is used as a guide to water quality 
program management and implementation 
by DWQ for the next five years. The basin 
covers approximately 2,800 square miles and 
contains almost 4,000 stream miles. 

  Approved to proceed to public hearing with 
the proposed reclassification of a section of the 
Uwharrie River in Randolph and Montgomery 
Counties (Yadkin-Pee Dee River Basin) to 
Class B. The purpose of this reclassification is 
to protect the existing waters’ primary recre-
ation uses. The proposed effective date for this 
reclassification is March 1, 2006.

  Adopted to uphold the Administrative Law 
Judge’s decision in the case of Doug Jerni-
gan versus DENR, DAQ 2004-027, 04 HER 
0775, Harnett County. The civil penalty and 
costs were assessed at $1,067 for an open 
burning violation of burning spray cans and 
synthetic materials behind a repair shop.

  Approved to uphold the Administrative Law 
Judge’s decision in the case of Dennis Graham 
versus DENR, 04 EHR 0402, DV 03-050, 
Duplin County. The reduced civil penalty and 
investigation costs were assessed at $17,677.69. 

March, April action of the Environmental Management Commission
  Dr. Moreau appointed Donnie Brewer, Kevin 

Martin, Leo Green, Jr., and Kenny Waldroup 
to an Adhoc Committee. The committee will 
be responsible for contacting the appropriate 
Licensing Boards to encourage them to com-
ment on applicable non-discharge rules that 
were going to public hearing. 

More information is available at the EMC web 
site: http://h2o.enr.state.nc.us/admin/emc/

March, April 
action of the EMC 
Water Quality 
Committee

continued on page 7
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WRRI Funded Proposals for FY 2005-2006

Principal Investigator Project
JoAnn M. Burkholder 
NC State University 

Longitudinal Statistical Analysis of Nutrient Data from 
Streams Draining Watersheds with Intensive Livestock 
Production

W. Gregory Cope
NC State University

Endocrine and Reproductive Effects of the Pharmaceuti-
cal Fluoxetine on Native Freshwater Mussels: Proximity 
to Measured Environmental Concentrations

Seth Kullman
Duke University

Bioanalytical Analysis & Reproductive Effects of Envi-
ronmental Endocrine Disruptors at Concentrated Animal 
Feed Operations Affecting North Carolina River Waters

Gerald A. LeBlanc
NC State University

Mechanistic Evaluation of the Combined Action of En-
vironmentally-relevant Chemical Mixtures on Endocrine 
Signaling in Crustaceans

David Moreau
UNC-Chapel Hill 

The Neuse River Basin Agricultural Nitrogen Reduction 
Strategy: A Cost-Effective & Programmatic Analysis

Rachel T. Noble
UNC-Chapel Hill

Estuarine Sediment Beds as a Reservoir for Human Patho-
gens: Monitoring Transport of Populations of Enterococci 
& Vibrio sp. in the Neuse River Estuary

Michael A. O’Driscoll
East Carolina University

Characterization of Surface Water/Ground Water Inter-
actions Along the Tar River Using Ground Penetrating 
Radar

Deanna Osmond
NC State University

The Necessity of Starter Fertilizer Phosphorus on Soils 
Testing Very High for Phosphorus

Hans W. Paerl
UNC-Chapel Hill

Importance of Groundwater Discharge as a Source of Nu-
trients for the Neuse River Estuary, North Carolina, USA

Michael F. Piehler
UNC-Chapel Hill

Effects of Tidal Flow on Riparian Zone Hydraulics & Ni-
trogen Dynamics: Implications for Nutrient Management 
in Coastal Creeks

Dan Royall
UNC-Greensboro

Urban Sediment Source Tracing and Delivery Ratios: A 
Mineral Magnetic Assessment

Sanjay B. Shah
NC State University

Determining Plant-available Nitrogen in Hog Anaerobic 
Lagoon Effluent Applied with Traveling Gun and Drag 
Hose Systems

Brent W. Touchette
Elon University

A Comparison of Drought Tolerance in Common Herba-
ceous Wetland Macrophytes as Indicated by Plant Growth

Howard S. Weinberg
UNC-Chapel Hill

Use of Indicators to Distinguish Between Point and 
Non-point Sources of Chemical Contamination in North 
Carolina Streams

Richard Whisnant
UNC-Chapel Hill

Multi-level Financial Analysis of Residential Water and 
Wastewater Rates and Rate Setting Practices in North 
Carolina

These are proposals that have been awarded funding for the fiscal year 2005-2006. 
These reports will appear in the WRRI Annual Program in the July/August issue of the 
WRRI NEWS. WRRI will put out a Call for Proposals at the end of July for FY 2006-
2007. Check the WRRI web site, www.ncsu.edu/wrri/, in late July for more informa-
tion.

Unit had worked with these local governments 
to revise their water supply watershed protec-
tion ordinances and to amend local watershed 
protection maps.

  Approved to send the final draft of the French 
Broad River Basinwide Water Quality Plan to 
the EMC the next day.

  Approved to send Phase III of the Tar-Pamlico 
Nutrient Management Strategy to the EMC 
the next day. DWQ staff has worked with 
parties to update the Phase III strategy that 
will span from the Phase II expiration date, 
December 2004, through December 2014. 
Over the next two years, the parties involved 
will develop improvements to the cap exceed-
ance offset rate, resolve related temporal issues, 
and revisit offset activity options. A proposed 
amendment will come to the EMC after two 
years to address several technical improve-
ments at that time. 

  Approved to proceed to EMC in May to go to 
public hearing on the adoption of Subchapter 
2T for the non-discharge waste rules and 
repeal of Section 2H .0122 and 2H .0123. 
The non-discharge waste systems include 
wastewater collection systems, animal waste 
management systems, wastewater residuals, 
and other non-discharge systems includ-
ing wastewater irrigation, reclaimed water 
utilization, groundwater remediation and soil 
remediation projects. 

  Approved to proceed to EMC to go to public 
notice and hearing on proposed amendments 
to the Nutrient offset Payments Rule 15A 
NCAC 2B .0240. This rule authorizes and 
regulates the use of “offset payments” in order 
to comply with the nutrient loading limits in 
water designated as nutrient sensitive waters. 
This amendment will update the existing ni-
trogen offset fee and formally extend the offset 
fee program to the Tar-Pamlico River Basin 
for both nitrogen and phosphorus. 

  Heard a presentation of the revisions made to 
the Cape Fear River Basinwide Water Quality 
Plan and public comment materials for the Jor-
dan Reservoir Nutrient Management Strategy 
and Total Maximum Daily Load.

More information is available at the EMC web 
site: http://h2o.enr.state.nc.us/admin/emc/

Water Quality continued
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Monday, September 13
“Pathogens Gut Check: 
What’s in Your Water?”

Monday, December 5 
“If You Build It, Will They Come?:

 Cumulative and Secondary Environmental 
Impacts Evaluated as Required by SEPA, 

NEPA, and Environmental Permits–
Will They Affect Local Growth Options?”

All luncheons begin at 11:30 AM and are held at 
the Jane S. McKimmon Center at NC State Univer-

sity, Raleigh, NC. 

Updates to this schedule will be posted to:
http://www.ncsu.edu/wrri/events/ncwra/

Become a member of NCWRA. For more informa-
tion contact WRRI at (919) 515-2815 or visit the 

NCWRA web site at http://www.ncsu.edu/ncwra/.

The 13th year of this workshop will once again 
bring together land managers and water 
quality specialists to share information on the 
effectiveness of best management practices 
in improving water quality, effective monitor-
ing techniques, and statistical analysis of wa-
tershed data. The workshop will focus on the 
successes of Section 319 National Monitoring 
Program projects as well as other monitoring 
projects from throughout the United States.

More information: 
http://www.ncsu.edu/waterquality/nmp_conf/

13th National Nonpoint Source 
Monitoring Workshop

From Projects to Programs: 
Enhancing States’ NPS Management 
Programs through Lessons Learned 

from NPS Monitoring Projects

September 18-22, 2005
Sheraton Capital Center Hotel

Raleigh, NC


