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Supreme Court’s controversial decision allows private parties to intervene
in State of South Carolina v. State of North Carolina

na at Lake Wylie.  Disputes involving 
“sovereign interests” such as states 
are under the “original jurisdiction” 
of the Supreme Court. 

South Carolina said that North 
Carolina’s interbasin transfer law had 
allowed the Environmental Manage-
ment Commission to authorize water 
transfers of 48 million gallons a day 
out of the basin and that those trans-
fers and threatened pending transfers 
exceed North Carolina’s equitable 
share of water from the Catawba. 

The Supreme Court granted South 
Carolina leave to file its complaint 
and, as it does in cases of original ju-
risdiction, appointed a Special Master 
to collect the record of the case, hold 
hearings, manage the litigation and 
make recommendations to the Court.  
The Court referred the matter to the 
Special Master along with motions 
from three non-state entities—Duke 
Energy, the City of Charlotte, and the 

Acting under the State’s 1991 
interbasin transfer law, the N.C. Envi-
ronmental Management Commission 
in January 2007 granted an interbasin 
transfer (IBT) certificate to the cities 
of Concord and Kannapolis allow-
ing transfer of 10 million gallons per 
day of water from the Catawba River 
Basin to the Rocky River Basin. In 
short order, a group of local govern-
ments in the Catawba River Basin 
challenged the certificate, the State 
of South Carolina sued the State of 
North Carolina, and the N.C. Gen-
eral Assembly rewrote the interbasin 
transfer law.

It appears that a settlement has 
been reached to resolve the appeal 
of the IBT (http://www.pitchengine.
com/southernenvironmentallawcen-
ter/catawba-river-interbasin-transfer-
controversy-resolved/42296/). How-
ever, the question of equal apportion-
ment of Catawba River water raised 
by South Carolina’s action will take 
much longer to resolve and has al-
ready led to a Supreme Court decision 
that could complicate this and future 
interstate water disputes.

Background: SC v. NC
In June 2007, the State of South Caro-
lina asked the U.S. Supreme Court for 
permission to file a lawsuit against 
North Carolina for taking more 
than its fair share of water from the 
Catawba River, which flows through 
North Carolina and into South Caroli-

Catawba River Water Supply Project 
(CRWSP)—asking to intervene in the 
dispute. 

The Special Master held a hear-
ing and, in an interim report, recom-
mended granting the three non-state 
entities the right to intervene. South 
Carolina filed exceptions to the Spe-
cial Master’s recommendations.

While requests to intervene 
are not usually of much interest to 
anyone except the parties in a specific 
dispute, because South Carolina v. 
North Carolina is an original case 
involving “sovereign interests,” the 
U.S. Solicitor General filed an amicus 
brief supporting South Carolina, say-
ing that Special Master’s approach to 
intervention “does not take adequate 
account of the special sovereign 
interests that are at stake in equitable-
apportionment actions.” 

continued on page 2
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Wrote the Solicitor General, 
“Cases like this one ask this Court 
to resolve a sovereign dispute over a 
limited resource that is used by many 
individuals and public and private en-
tities within each of the party States. 
The showing required to justify 
participation by non-sovereigns must 
accordingly be significantly higher, 
particularly where the non-sover-
eign’s reason for participation is the 
pursuit or protection of a water use or 
claim that arises under state law.”

The decision on intervention
In October 2009, the Supreme Court 
heard oral arguments on the recom-
mendation that intervenors be allowed 
as parties to the litigation. In January, 
the Court issued a 5-4 decision deny-
ing the City of Charlotte’s request to 
intervene but allowing Duke Energy 
and the CRWSP to intervene, say-
ing both have “compelling interests” 
that neither North Carolina nor South 
Carolina can properly represent.  

Writing for the majority, Justice 
Samuel Alito, said that the CRWSP—
a $30 million joint water supply ven-
ture serving Union County, NC and 
Lancaster County, SC—depends for 
its viability upon authority conferred 
by both States. But, South Carolina 
has identified a potential transfer by 
CRWSP of 20 mgd from below Lake 
Wylie across the state line to Union 
County as contributing to its harm, 
and North Carolina has expressly said 
that it “cannot represent the interests 
of a joint venture.”  

Wrote Alito, “The stresses that 
this litigation would place upon the 
CRWSP threaten to upset the fine 
balance on which the joint venture 
is premised, and neither State has 
sufficient interest in maintaining that 
balance to represent the full scope of 
the CRWSP’s interests.” 

As for Duke Energy, Alito 
wrote “Duke Energy has a unique 
and compelling interest in protect-
ing the terms of its existing FERC 
license and the CRA [Comprehensive 
Relicensing Agreement] that forms 
the basis of Duke Energy’s pend-
ing renewal application. Through its 
dams, Duke Energy controls the flow 
of the Catawba River under the terms 
of its 50-year FERC license, which 
regulates the very subject matter in 
dispute: the river’s minimum flow 
into South Carolina. It is likely that 
any equitable apportionment of the 
river will need to take into account 
the amount of water that Duke Ener-
gy needs to sustain its operations and 
provide electricity to the region, thus 
giving Duke Energy a strong interest 
in the outcome of this litigation.”

The dissent 
In his opinion for the minority, Chief 
Justice John Roberts wrote that the 
majority misapplied the Court’s test 
for granting intervention, and said, 
“The result is literally unprecedented: 
Even though equitable apportionment 
actions are a significant part of our 
original docket, this Court has never 
before granted intervention in such 
a case to an entity other than a State, 
the United States, or an Indian tribe. 
Never. That is because the apportion-
ment of an interstate waterway is 
a sovereign dispute, and the key to 
intervention in such an action is just 
that—sovereignty. 

“The Court’s decision to permit 
nonsovereigns to intervene in this 
case has the potential to alter in a 
fundamental way the nature of our 
original jurisdiction, transforming 
it from a means of resolving high 
disputes between sovereigns into a 

Watering Hole continued from page 1
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forum for airing private interests.
“Allowing nonsovereign entities 

to intervene as parties will inevitably 
prolong the resolution of this and 
other equitable apportionment actions, 
which already take considerable time. 
Intervenors do not come alone—they 
bring along more issues to decide, 
more discovery requests…. In particu-
lar, intervention makes settling a case 
more difficult, as a private intervenor 
has the right to object to a settlement 
agreement between the States, if not 
the power to block a settlement alto-
gether.”  

When he was a kid growing up in the 
town of Lenoir in the 1950s, Dale 
Crisp’s family enjoyed the conve-
nience of indoor plumbing. But, when 
he visited his grandparents in rural 
Caldwell County, things were differ-
ent. A Saturday night bath required 
pumping and carrying water from the 
well, and answering the call of nature 
meant a trip to the little house behind 
the house. The contrast was obvious to 
the boy. 

Also obvious was the toll that 
Lenoir’s textile and furniture manu-
facturing facilities were taking on the 
area’s streams and rivers. Growing 
up in an “outdoorsy” family, Crisp 
appreciated having woods to roam and 
creeks to play in, and he resented the 
disrespect for nature that he saw in 
industrial practices.  

“I saw both,” he said, “the benefits 
of modern technology and the negative 
effects of technology on the environ-
ment.” It seemed there should be a 
way to offset the negative effects, to 
balance things out.

Seeking Balance: Raleigh’s retiring 
public utilities director reflects on a career

Watering Hole continued from page 2

These observations—plus an in-
nate urge to engineer and the influ-
ence of a high school teacher who 
introduced him to the Clean Water 
Act goals of cleaning up and protect-
ing streams and rivers—set Crisp 
on his life’s path. He earned a civil 
engineering degree from N.C. State 
University then embarked on a career 

In a more colorful prediction, 
Roberts also wrote that “[a]n equitable 
apportionment action will take on the 
characteristics of an interpleader case, 
with all those asserting interests in 
the limited supply of water jostling 
for their share like animals at a water 
hole.”

While the Chief Justice’s concern 
over the decision lies with its effect on 
the Supreme Court, there are concerns 
about the effect on states’ sovereignty 
regarding water resources. Richard 
Whisnant, professor of public law and 
government at UNC-Chapel Hill, fears 

it could be a “further step toward fed-
eralization of water issues.” Whisnant 
is one of the authors of a legislatively 
mandated study of policy options for 
water allocation in North Carolina.

With or without intervenors, South 
Carolina v. North Carolina would 
likely drag on for years before the 
Supreme Court could hear arguments 
on the original action. It is possible 
that the states could reach a settlement, 
but, according to the Chief Justice, 
that is less likely now that the issue 
is complicated by the admission of 
private parties to the fray. 

that culminated recently in guiding the 
water and sewer systems of the City of 
Raleigh and six Wake County commu-
nities through consolidation into the 
second largest water and sewer system 
in North Carolina. Crisp retired at the 
end of 2009 after 25 years with the 
Raleigh Public Utilities Department 
(PUD), first as assistant director and, 
over the last 14 years, as director.

Leading a growing system  
Crisp said protecting the environment 
was always his primary goal and he 
points to early projects that replaced 
package wastewater treatment plants 
with public sewer services in outly-
ing areas of Raleigh as among his 
best achievements.  As a believer in 
the power of applied science, he has 
been a strong advocate of research and 
adoption of advanced technologies to 
safeguard natural resources and public 
health.  

The City of Raleigh was one of 
the first municipalities to join WRRI’s 

Dale Crisp retired at the end of 2009 as 
director of the City of Raleigh Public 
Utilities Department.

continued on page 4
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Urban Water Consortium and has 
helped sponsor and cooperate on 
research that led to effective methods 
of nutrient removal from wastewa-
ter, effective control of disinfectant 
by-products in drinking water, and 
understanding of bacterial regrowth 
and nitrification in water distribution 
systems, among other useful results. 

Crisp saw that advanced tech-
nologies and practices were put to 
work in the Raleigh system. When it 
adopted the practice, Raleigh’s Neuse 
River Wastewater Treatment Plant 
was the largest plant in North Ameri-
ca to use ultraviolet treatment instead 
of chlorine to disinfect effluent. The 
adoption of UV treatment not only 
eliminated the toxic effect of chlorine 
on stream life but also eliminated the 
danger that gaseous chlorine posed to 
plant personnel—a danger that Crisp 
experienced “up-close-and-personal” 
during a chlorine leak at one of the 
plants.  

When North Carolina adopted 
the Neuse River Nutrient Manage-
ment Rules requiring a 49% nitrogen 
reduction in effluent from Raleigh’s 
Neuse River Wastewater Treatment 
Plant, Crisp directed installation of 
advanced biological nitrogen re-
moval that allowed Raleigh to exceed 
requirements four years ahead of 
schedule.

When it became obvious through 
research that the high levels of or-
ganic material in Raleigh’s Falls Lake 
water supply would present challeng-
es in meeting EPA limits on disinfec-
tion byproducts in the city’s drinking 
water, Crisp seized on a consultant’s 
recommendation to adopt ozone for 
disinfection.  The city’s E.M. Johnson 
Water Treatment Plant is the largest 
in the state to use ozone for drinking 
water disinfection. 

However, providing water and 
sewer services in one of the nation’s 

fastest growing cities has required 
that Crisp also focus heavily on 
capital improvement projects. He 
has directed major expansions of 
Raleigh’s water and wastewater 
plants, planning and construction of 
a new water treatment plant that went 
online in February 2010, installation 
of hundreds of miles of water dis-
tribution and wastewater collection 
infrastructure, planning and initiation 
of a major water reuse system, and 
initiation of environmental planning 
for a new water supply reservoir. 

With recent consolidation of 
Raleigh’s system with those of the 
towns of Garner, Knightdale, Wake 
Forest, Wendell, Rolesville, and Ze-
bulon, Raleigh now serves a popula-
tion of 435,000 people, operates four 
wastewater treatment plants, two wa-
ter treatment plants, and 2,300 miles 
each of water and sewer pipeline. 

Pollution, cost, regulations 
present challenges
Reflecting on an eventful and reward-
ing career, Crisp said it may take a 
while before he stops referring to Ra-
leigh PUD as “we” and much longer 
to curb his interest in challenges fac-
ing Raleigh specifically and the water 
and wastewater industry in general. 

Raleigh, he says, faces a daunt-
ing undertaking in efforts to reduce or 
even hold the line on nutrient pollu-
tion of its main water supply, Falls 
Lake. If nutrient inputs and algae 
growth in the water supply increase, 
the city may be forced to upgrade its 
water treatment plant at a cost cur-
rently estimated at more than $120 
million. And, if limits on disinfectant 
by-products are lowered, meeting 
drinking water standards could be 
problematic. 

“But, my big concern is that we’ll 
end up with toxic algae,” Crisp said.  
“Blue-green algae has been found in 

Falls Lake—not at levels to affect 
water treatment—but with more 
nutrient loading, we could reach those 
levels.” 

Blue-green algae (cyanobacteria) 
can give drinking water an unpleasant 
musty odor and taste, and its toxins 
may be carcinogenic. Cyanobacte-
ria, other freshwater algae, and their 
toxins are on the federal Drinking 
Water Contaminant Candidate List, 
which the U.S. EPA uses to prioritize 
research and data collection efforts 
to help determine whether a specific 
contaminant ought to be regulated. 
Because of nutrient pollution, prob-
lems with toxic algae are emerging 
nationwide, and in several locations, 
water systems have recently had to 
switch sources and/or shut down 
treatment plants because of toxic 
algae in the water supply.

Pollution of Raleigh’s main water 
source contributes directly to what 
Crisp said could be the biggest chal-
lenge his successor will face: finance. 
Paying for advanced technology to 
maintain drinking water quality and 
for upgrades and expansion of the Ra-
leigh water and sewer system to meet 
growth will be a huge issue, he said.

“If Raleigh has to go to advanced 
membrane technology for water treat-
ment—and wastewater treatment, 
which could happen if nutrient limits 
are lowered—bills that now run $30 
to $40 a month could rise to $100 to 
$150 a month.”

Crisp said that in addition to fi-
nancing, water supply will be a chal-
lenge. “Five to ten percent growth is 
a huge challenge for Raleigh because 
our water supplies are in headwa-
ters. Thirty or forty years from now 
in the Triangle, there will probably 
be a regional utility galvanized by a 

continued on page 5
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major water supply project—maybe a 
pipeline to the coast and a big reverse 
osmosis facility.” 

Crisp believes Raleigh is a 
yardstick for much of the rest of the 
country. Limited money and limited 
water supply will eventually force 
society to face hard questions regard-
ing regulation and risk, he predicted, 
and research will be key to finding the 
answers.  Direct reuse, which is one 
way to address limited water supply, 
is a case in point. 

“I was convinced that direct 
reuse makes sense, but with emerging 
contaminants, such as pharmaceuti-
cals and compounds in personal care 
products, it’s hard to be so sure now. 
Our analytical capability has reached 
the point that we can detect these 
things at miniscule levels, but we 
don’t know what the effect on the en-
vironment or human health is at those 
levels. To remove contaminants to 
non-detect levels would be extremely 
costly, so we need more research to 
set standards that balance cost and 
regulation.”

As he begins a year-long break 
before considering what’s next on his 
life’s path, Crisp continues to look 
for balance of the teeter board that is 
environmental regulation. 

“It’s funny how society has 
changed,” he said. “When I was 
growing up in Lenoir, there were 
essentially no environmental regula-
tions. Now, we may have gone too far 
the other way. Today, it takes a long 
time and a big investment just to get 
permits for projects that will benefit 
the environment. ”

As the spatial, spectral, temporal and 
radiometric resolution of remotely 
sensed data has increased, new uses 
for the data have been discovered, 
new methods have been developed 
to process it, new computing power 
has been designed to manage it, and 
new platforms to capture even higher 
quality data have been launched. This 
trend continues exponentially. 

The latest commercial satellites, 
including DigitalGlobe’s Quickbird, 
provide a source of high spatial 
resolution data that makes possible 
detection of changes in the mosaic 
of heterogeneous land uses and land 
covers that make up urban areas. 
Processing the data to reveal changes 
is uniquely challenging. 

In an earlier phase of work, in-
vestigators developed a hybrid super-
vised/unsupervised methodology for 
classifying high-resolution Quickbird 
satellite imagery into six land cover 
categories, all of which are critical to 
water quality analysis. In this project, 
they finalized the protocol for use by 
others. 

In the first phase of the project 
the investigators used a 2002 Quick-
bird image of a 71 km2 urban area 
in northeast Raleigh, NC. For this 
project they acquired a 2005 image 
of the same area and geo-registered it 
to the 2002 image with sub-meter ac-
curacy.  They then produced and post-
processed a series of change maps to 
eliminate spurious change. Finally, 
they generated a change map with an 
overall accuracy of 93%. The project 
demonstrates that remotely sensed 
images can be used to detect changes 
in urban landscapes that can increase 
stream velocity and erosion risk. The 
protocol provides resource managers 

and planners with a rapid means of 
updating land cover information at an 
extraordinary level of detail. 

Khorram, Siamak, Stacy A.C. 
Nelson , Halil Cakir, and Barry 
Hester. Center for Earth Observation, 
N.C. State University. Integration 
of High-Resolution Satellite Imag-
ery in Cost-Effective Assessment 
of Land Use Practices Influencing 
Erosion and Sediment Yield. Report 
378 of the Water Resources Research 
Institute of The University of North 
Carolina. (http://www.lib.ncsu.edu/
resolver/1840.4/3589 )

Note: A journal article on similar 
work by the investigators (Cakir, H. 
I., Khorram, S., and Nelson, S.A.C. 
2006. Correspondence Analysis 
Approach for Detecting Land Use 
Land Cover Changes. Remote 
Sensing of Environment. 102(3-4): 
306-317.) was ranked #9 and #8 by 
ScienceDirect in the Environmental 
Science “Remote Sensing of 
Environment” sub-category as one 
of the “Top 25 Hottest Articles” 
over two consecutive 3-month rating 
periods; April—June 2006 and 
July—September 2006. 

Project develops method for detecting 
changes in urban landscapes using
high-resolution satellite images
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In 1998 as part of the Neuse River 
Nutrient Sensitive Waters Manage-
ment Strategy, the N.C. Environmen-
tal Management Commission adopted 
a rule designed to accomplish a 30% 
reduction in nitrogen loading to the 
Neuse River from agricultural lands 
in the basin. The reduction was to be 
calculated from the average annual 
load from 1991 to 1995 and was to be 
achieved by August 2003. 

The Neuse Agricultural Nitrogen 
Reduction Strategy Rule gave farmers 
two options for reaching the reduc-
tion goal. Farmers could (1) individu-
ally implement a prescribed com-
bination of riparian area protection, 
water control structures and nutrient 
management plans, or they could (2) 
participate in a group operating under 
a Local Advisory Committee (LAC) 
to collectively achieve the required 
reduction.  The LAC approach was 
designed to let agricultural agencies 
and farmers work together to tailor 
strategies to local conditions and to 
be more cost-effective by focusing 
resources on the most critical areas.

In a recent study, Alyssa A. Wit-
tenborn and David H. Moreau of the 
UNC-Chapel Hill Department of City 
and Regional Planning evaluated 
the success of the Neuse Strategy’s 
agricultural rule in achieving its goal 
of a 30% nitrogen loss reduction in 
a manner that is more flexible and 
cost-effective than a one-size-fits-all 
requirement for best management 
practice implementation. They also 
explored how agricultural producers 
in the Neuse Basin have responded 
to the Neuse Strategy’s agricultural 
rule and nutrient management rule in 
terms of their attitudes, knowledge 
and management behaviors. They 
utilized information from published 
reports and program staff and data 

from a telephone survey of farmers in 
the basin. 

They report the following:
 As measured by the Nitrogen Loss 
Estimation Worksheet (NLEW), 
the agricultural rules have been 
very successful in achieving the 
30% loss reduction goal. In 2003, 
the Neuse Basin Oversight Com-
mittee reported a reduction of 42% 
compared to the baseline years of 
1991-1995. 
 Cropland attenuation accounted 
for almost a third of the reductions 
in the basin, and reduced nitrogen 
application rates accounted for 
exactly a third. The authors point 
out that neither of these sources of 
nitrogen loss reduction is neces-
sarily permanent since land taken 
out of production can be returned 
to production and nitrogen ap-
plication rates can fluctuate with 
changes in fertilizer cost and types 
of crops grown. 
 Land taken out of production 
for development is counted as a 
nitrogen reduction for agriculture, 
but if the land is outside an area 
covered by the Neuse stormwater 
rule, it will become a source of 
nitrogen no longer accounted for 
by the overall Neuse strategy. This 
represents a hole in the strategy 
that can undermine achievement 
of the water quality goal. 
 Data used to measure success of 
the Neuse agricultural rule are 
potentially unreliable. Nitrogen 
reduction from agricultural lands 
in the basin is measured by the 
Nitrogen Loss Estimation Work-
sheet, which uses values based 
on aggregated estimates and 









professional judgments, not actual 
records. Therefore, it is not clear 
how accurate the reported nitrogen 
reductions actually are.
 Eleven percent of the agricultural 
land in the basin was not enrolled 
in the local strategy option, yet no 
information was available about 
what happened to the land or 
whether the default best manage-
ment practices had been adopted. 
The authors say it is likely that 
those farmers who did not sign 
up for the local option have been 
ignored in the program’s imple-
mentation, and, if so, allowing 
these “free riders” will serve as a 
disincentive for others to partici-
pate in future control efforts. 
 The Neuse agricultural rule was 
designed to be cost effective by re-
quiring larger reductions in coun-
ties closest to the Neuse River and 
its key tributaries, but the authors 
could not find sufficient evidence 
to conclude that Local Advisory 
Committees considered cost ef-
fectiveness in their decisions about 
where BMPs should be located. 
Indeed, they say, LACs were not 
given clear incentives to consider 
cost effectiveness or tools to do so. 
 Responses to the telephone sur-
vey indicate that while nutrient 
management practices have been 
widely implemented across the 
basin, without the regulatory threat 
of the Neuse agricultural rule, 
adoption of practices would be 
less widespread. 
 The survey shows the need for 
education about the agricultural 
rule, particularly among lower-in-
come, less educated producers.









Investigators recommend improvements of the Neuse River 
Agricultural Nitrogen Reduction Strategy
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 Survey results reveal that some 
farmers who have adopted multi-
ple nutrient management practices 
feel overburdened, which may 
indicate that cooperative farmers 
are being asked to do too much.  
The authors point out that if this is 
true, it could hamper future efforts 
to improve environmental prac-
tices in the basin in the future. 
 Survey results indicate that about 
one-fourth of regulated farm-
ers are out of compliance with 
requirements to complete nutrient 
management training or develop 
a nutrient management plan. 
Older, lower-income farmers were 
found to be less likely to be in 
compliance with the requirement.  
Among those who have nutrient 
management plans, farmers with 
less education rely on the plans 
more heavily than those with more 
education, so targeting nutrient 
management education efforts to 
less educated farmers could have a 
big payoff. 
 Survey results indicate that most 
farmers are concerned about being 
inspected and being assessed a 
penalty under the Neuse agricul-
tural rule, indicating that the rule 
is encouraging compliance. Farm-
ers who had been inspected in the 
past are most likely to be con-
cerned about a future inspection. 
However, results also indicated 
that being regulated under the 
rule did not influence whether a 
farm had been inspected and that 
farms were more likely to have 
been inspected if they had adopted 
higher levels of management prac-
tices. The authors say that these 
results show inspections are not 
being effectively targeted and that 
targeting farms already adopting 







practices could eventually under-
mine the effectiveness of the rule. 

The authors recommend that quality 
and breadth of public data about the 
program should be enhanced, that 
educational efforts about the rules 
and nutrient management practices 
should be increased, and that farm 
inspections should be targeted more 
strategically to ensure broad and con-
tinued compliance with the rules. 

The details of their 
recommendations can be read in the 
report on the project (Wittenborn, 
Alyssa A. and David H. Moreau, 
Department of City and Regional 
Planning, UNC-Chapel Hill. The 
Neuse River Basin Agricultural 
Nitrogen Reduction Strategy: A 
Programmatic Analysis. Report 
number 381 of the Water Resources 
Research Institute of The University 
of North Carolina.) available at 
http://repository.lib.ncsu.edu/dr/
handle/1840.4/4111.

Neuse Strategy continued from 
page 6

Resources
Trends in Water Quality in the 
Southeastern United States, 1973–
2005
by Douglas A. Harned, Erik L. Staub, 
Kelly L. Peak, Kirsten M. Tighe, and 
Silvia Terziotti

As part of the U.S. Geological Survey 
National Water-Quality Assessment 
Program, water-quality data for 334 
streams in eight States of the South-
eastern United States were assessed 
for trends from 1973 to 2005. Concen-
trations of dissolved constituents have 
increased in the Southeast during the 
last 30 years. Specific conductance 
increased at 62 percent and decreased 
at 3 percent of the sites, and pH 
increased at 31 percent and decreased 
at 11 percent of the sites. Decreasing 
trends in total nitrogen were detected 
at 49 percent of the sites, and increas-
ing trends were detected at 10 percent 
of the sites. Ammonia concentrations 
decreased at 27 percent of the sites 
and increased at 6 percent of the sites. 
Nitrite plus nitrate concentrations 
increased at 29 percent of the sites and 
decreased at 10 percent of the sites. 
These results indicate that the changes 
in stream nitrogen concentrations 
generally coincided with improved 
municipal wastewater-treatment 
methods. Long-term decreasing trends 
in total phosphorus were detected at 
56 percent of the sites, and increasing 
trends were detected at 8 percent of 
the sites. Concentrations of phospho-
rus have decreased over the last 35 
years, which coincided with phos-
phate-detergent bans and improve-
ments in wastewater treatment that 
were implemented beginning in 1972. 
Multiple regression analysis indicated 
a relation between changes in atmo-
spheric inputs and agricultural prac-
tices, and changes in water quality. A 
pdf version of the report is available at 
http://pubs.usgs.gov/sir/2009/5268/.

National Lakes 
Assessment finds 
algal toxins in one-
third of lakes
The EPA’s first ever baseline, statisti-
cally valid, study of the condition of the 
nation’s lakes finds that 56% support 
healthy biological communities. Based 
on an index of phytoplankton and zoo-
plankton taxa loss, the report rates 21% 
of lakes in fair condition and 22% in 
poor condition. Poor lakeshore habitat 
and high levels of nitrogen and phos-
phorus are the most significant stress-
ors. The study found microcystin—a 
potentially toxic algae—in one-third of 
lakes and at levels of concern in 1% of 
lakes (http://www.epa.gov/owow/lakes/
lakessurvey/).



January-March 2010                                     WRRI NEWS    8

Digest
EPA proposes nutrient criteria for 
Florida waters.
In the January 26, 2010, Federal 
Register EPA published proposed 
numeric nutrient criteria for waters of 
the State of Florida (http://edocket.
access.gpo.gov/2010/2010-1220.htm). 
Public comment will be taken until April 
28. A final rule is required by October 
15, 2010, under terms of a November 
2009 consent degree that settled a 
lawsuit brought by the public interest 
law firm Earthjustice. The suit charged 
that EPA had delayed for decades setting 
limits for nutrient pollution, as it is 
required to do under the Clean Water 
Act. 

EPA has proposed numeric nutrient 
criteria for lakes, streams, springs and 
clear streams, and canals. The proposal 
would classify Florida’s lakes into three 
groups (colored, clear & alkaline, clear 
& acidic) and assign total nitrogen (TN), 
total phosphorus (TP) and chlorophyll a 
criteria to each lake group. For streams, 
EPA has proposed four different water-
shed-based regions within Florida with 
different TN and TP criteria for each 
region. Different criteria are proposed 
for springs and clear streams and for 
canals. In addition EPA has proposed 
a new regulatory tool, referred to as 
“restoration standards,” that will enable 
Florida to set enforceable incremental 
water quality targets for nutrients. 

The consent decree allows 
Florida to set numeric criteria before 
the October 15 deadline as long 
as they are approved by EPA. The 
Florida Department of Environmental 
Protection has initiated rulemaking 
to adopt quantitative nutrient water 
quality standards. The state will develop 
nutrient criteria with recommendations 
from a technical advisory committee 
composed of experts from throughout 
the state. http://www.floridadep.com/
water/wqssp/nutrients/index.htm.

Settlement reached on Con-
cord/Kannapolis IBT challenge.
The Southern Environmental Law 
Center announced in January that the 
cities of Concord and Kannapolis, and 
a coalition of local governments along 
the Catawba River and the Catawba 
Riverkeeper have reached an agreement 
to resolve the appeal of the Interbasin 
Transfer certificate granted the cities 
by the N.C. EMC in 2007. The cities 
have agreed to limit their authorized 
withdrawals during various stages of 
drought and to implement a number 
of water conservation measures and 
regulations for new developments 
(http://www.southernenvironment.
org/newsroom/press_releases/catawba_
ibt_resolved_1_20_10/). 

The agreement may not require 
modification of the IBT certificate by 
the EMC, but the state will not be able 
to enforce requirements of the agree-
ment. 

New rule to reduce pollution 
from construction sites
effective February 1, 2010.
On December 1, 2009, the U.S. EPA 
published effluent limitations guidelines 
and new source performance standards 
to control the discharge of pollutants 
from construction sites. The rule in-
cludes a series of non-numeric effluent 
limitations that apply to all construction 
sites, as well as a numeric effluent limi-
tation for turbidity that will be phased 
in over four years and will eventually 
apply to sites that disturb 10 acres or 
more. The rule adds a technology-based 
floor that establishes minimum require-
ments and includes stringent require-
ments for soil stabilization. The regula-
tion is effective on February 1, 2010. 

The vast majority of discharges 
associated with construction activity 
are covered under NPDES stormwater 
general permits. North Carolina’s 
current general permit expires in August 
2011. The new effluent limitations will 

be included in the next permit revision. 
(Federal Register notice at http://
edocket.access.gpo.gov/2009/E9-28446.
htm)
 
EPA should set numeric nutrient 
standards.
In an August 2009 report, the U.S. 
EPA’s Office of Inspector General says 
that the agency should use its Clean 
Water Act authority to promulgate 
numeric nutrient standards for states. 
The report recommends that EPA select 
significant waters of national value that 
need numeric nutrient water quality 
standards and set standards that will 
meet the requirements of the Clean 
Water Act. The agency should also 
establish EPA and State accountability 
for adopting numeric nutrient standards 
for the rest of the Nation’s waters 
and establish metrics to gauge the 
actual progress made by the States. 
Report at http://www.epa.gov/oig/
reports/2009/20090826-09-P-0223.pdf.

Nutrient Innovations Task Group 
says EPA needs to lead.
A group composed of representatives of 
the State and Interstate Water Pollution 
Control Administrators, Association of 
State Drinking Water Administrators 
and EPA in August 2009 sent EPA 
Administrator Lisa Jackson a report 
calling on the agency to ensure “a 
more consistent and full utilization of 
existing tools from state to state and 
source to source” to stem the rising 
tide of nutrient pollution.  The report 
characterizes the scope and major 
sources of nutrient impacts nationally, 
evaluates tools currently used under 
federal authority, and presents 
innovative tools to improve control of 
nutrient pollution sources. The report, A 
Call to Action: Report of the State-EPA 
Nutrient Innovations Task Group, can 
be downloaded at http://www.epa.gov/
waterscience/criteria/nutrient/nitgreport.
pdf .
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Principal Investigator Project
Francois Birgand
NC State University

Deriving sampling frequency guidelines for water quality monitoring in North Carolina 

Greg Characklis
UNC Chapel Hill

Ensuring Water Supply Reliability and Financial Stability for North Carolina Water Utili-
ties

Josh Heitman
NC State University

Improved Statewide Soil Moisture Estimation for Hydrologic Assessment and Forecasting

Bill Hunt
NC State University

Long-term Modeling of Bioretention Hydrology with DRAINMOD

Sara McMillan
UNC Charlotte

Nitrogen retention in urban streams: Implications for ecologically based stream restoration

Francis de los Reyes III
NC State University

Fate of Fats, Oils, and Grease (FOG) Deposit Forming Precursors in Sewer Systems

Jill Stewart
UNC Chapel Hill

Microbial Contaminants Associated with Urbanization of a Drinking Water Reservoir

Karl Wegmann
NC State University

Legacy Sediments and Stream Water Quality: Estimating Volume, Nutrient Content, and 
Stream Bank Erosion in 303(d)-Impaired Waterways of the North Carolina Piedmont

Jeffrey White
NC State University

Mineralization, Plant Availability, and Water Quality Consequences of Nitrogen and Phos-
phorus in Land-Applied Municipal Biosolids

Position Name Affiliation
President Patricia D’Arconte Town of Chapel Hill Stormwater Management Program
President Elect Ken Carper, PE, CPSWQ, CFM WK Dickson
Past President Jason Doll, CPSWQ Moffat and Nichol
Vice President Michael Burkhard NCDENR Division of Water Quality, Mooresville Regional Office
Treasurer Jean Spooner, Ph.D. NC State University Water Quality Group

Secretary Sydney Miller Town of Cary
Permanent Member Kelly Porter Water Resources Research Institute
Member At Large Don Safrit, PE McKim & Creed

Member At Large Everette Knight, PE Hazen & Sawyer
Member At Large Lauren Elmore ENTRIX, Inc.
Member At Large Nancy Daly NC Ecosystem Enhancement Program

Member At Large Scott Job Tetra Tech, Inc.
Member At Large David LaTowsky, PE
Member At Large Gary MacConnell, PE MacConnell & Associates
Member At Large Dianne Reid NCDENR Division of Water Quality

Following are the 2010 North Carolina Water Resources Association (NCWRA) board members:

North Carolina Water Resources Association 2010 Board Members

The following are projects were selected for funding through the WRRI grant funding cycle for the fiscal year 
2010-2011. 

WRRI-funded Projects for FY 2010-2011



WRRI Annual Conference: 
The State of Water Resources in 

North Carolina

NCWRA Symposium: 
Water-Energy Nexus: The Future of 

Two Valuable Resources

March 30-31, 2010
Jane S. McKimmon Center

Raleigh, NC

The State of Water Resources in North Carolina is the focus 
of this year’s Annual Conference—North Carolina’s premier 
water research conference. From the opening session on 
March 30th to the conclusion with the Progress Energy Water 
Resources Seminar on March 31st, key issues, opportunities, 
and questions about North Carolina’s water resources will be 
addressed with over 40 presentations by university and corpo-
rate researchers, students, local, state and federal government 
agency representatives, and environmental professionals. The 
Institute’s goal is to provide a forum through which confer-
ence participants will: 1) become better informed and educat-
ed on the most current research and best practices addressing 
water issues in North Carolina, and 2) network and discuss 
such issues with other participants and colleagues.

As an integral part of the WRRI annual conference, 
the North Carolina Water Resources Association will host a 
symposium titled “Water-Energy Nexus: The Future of Two 
Valuable Resources” on the afternoon of March 30th. 

March 30, 2010:
Keynote Presentation: Fire and Water: Making meaning 
out of water resource policy, by Richard Whisnant, Profes-
sor of Public Law and Government, School of Govern-
ment, UNC Chapel Hill
WRRI Presentation and Special Technical Sessions
NCWRA Symposium: Water-Energy Nexus: The Future of 
Two Valuable Resources
Poster and Exhibitor Session

March 31, 2010: 
WRRI Presentation and Special Technical Sessions
Progress Energy Water Resources Seminar: Regulation of 
Nutrients in NC Surface Waters by NCDENR Division of 
Water Quality Staff

More information and registration at:
http://www.ncsu.edu/wrri/conference/

●

●
●

●

●
●

Erosion and Sedimentation Control 
Planning and Design Workshop

April	12-13,	2010
Raleigh,	NC

This workshop is structured to educate and familiarize design 
professionals with the NC Sedimentation Pollution Control Act 
(SPCA), the rules implementing the Act, design standards for 
erosion and sedimentation control BMPs, and elements that are 
necessary to submit an erosion control plan. This comes to you 
directly from the source—the NC Division of Land Resources, Land 
Quality Section and its partners providing you with the information 
you need to submit an erosion control plan and prevent pollution 
by sedimentation.Professional Engineers PDH’s and Landscape 
Architect CEU’s available. 

http://www.ncsu.edu/wrri/erosionworkshops.html

NCWRA Forum: The Little Sugar Creek 
Stream Restoration Project

April	19,	2010
Charlotte,	NC

Little Sugar Creek is listed on the NC 303(d) list as one of the 
most impaired streams in North Carolina. The creek had been 
covered with concrete parking lots, fast food drive throughs, and 
even a parking deck over the years. Working in cooperation with 
Mecklenburg County Parks and Recreation, Charlotte-Mecklenburg 
Utilities, Charlotte Department of Transportation, Central Piedmont 
Community College, North Carolina Department of Transportation, 
and Pappas Properties, the stream and surrounding areas are be-
ing transformed from a once neglected and ignored section of the 
creek to one of the most urban and beautiful sections of creek in 
Charlotte. This project extends from 7th Street to Morehead Street 
along Little Sugar Creek. The stream restoration includes adding 
meanders, boulder structures, native plantings and wetlands, which 
will improve water quality and wildlife habitat and provide native 
vegetation and open space.  

http://www.ncsu.edu/wrri/events/ncwra/

NC DWQ Stormwater Programs 
Workshop

April	22,	2010
Clemmons,	NC

Learn more about the State’s various stormwater programs and 
the application process directly from NC DWQ staff. Professional 
Engineers PDH’s and Landscape Architect CEU’s available. 

http://www.ncsu.edu/wrri/events/dwq/
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