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by Jeri Gray
North Carolina wrestles with nutrient criteria

the Agency should use its Clean Water 
Act authority to ensure that states 
adopt numeric nutrient standards. In 
2008, environmental groups in the 
Mississippi Basin petitioned EPA to 
establish numeric nutrient criteria for 
states that currently did not have them, 
or to at least promulgate criteria for the 
Mississippi-Atchafalaya River Basin 
and the Northern Gulf of Mexico. EPA 
denied the petition, saying it would 
rather work with states in the Mississippi 
Basin as it had been doing.

Then, in 2008, environmental 
groups in Florida sued EPA for not 
carrying out its Clean Water Act 
duties and imposing numeric nutrient 
criteria on the state, and in 2010, as 
part of a settlement agreement, EPA 
promulgated nutrient limits for Florida 
waters. Groups in Wisconsin, Kansas 
and Missouri have since filed notices of 
intent to sue EPA to establish numeric 
nutrient criteria.

To date, 25 states, including North 
Carolina, have not adopted numeric 
nutrient criteria. EPA Administrator Lisa 
Jackson told a Congressional committee 
in March 2011 that EPA had no 

Across the nation, nutrient over-enrich-
ment is choking the life out of rivers, 
streams, lakes, estuaries and bays. Ex-
cessive loads of nitrogen and phospho-
rus are stimulating many kinds of algae, 
including toxic species, making vital 
water resources unsuitable for human 
contact, driving up the cost of treating 
the water for human consumption, and 
causing fish kills and habitat degrada-
tion. According to the U.S. EPA, more 
than 15,000 waterbodies nationwide are 
impaired by nutrients. 

In North Carolina, nutrient over-
enrichment has been a major focus of 
scientific study and state regulatory 
action for more than 40 years.  Severe 
algal blooms on the Chowan River 
in 1972 led to a decade of intense 
scientific investigation, development 
of the Nutrient Sensitive Waters 
classification and the Chowan River 
Water Quality Management Plan, and 
then, two decades of efforts to reduce 
nutrient inputs to the river. In the 1990s, 
monitoring documented the success 
of the approach, which became a 
template (with adaptations) for nutrient 
management in the Tar-Pamlico and 
Neuse River basins. 

Still, nutrient pollution is a problem 
in every major developed watershed in 
the state, including critical water supply 
reservoirs serving nearly 600,000 people 
in the Research Triangle.   

EPA’s push for numeric
nutrient criteria
Under the Clean Water Act, the U.S. En-
vironmental Protection Agency has the 

responsibility and authority to develop 
criteria for water quality and to see that 
states adopt standards that will provide 
for the attainment and maintenance of 
these criteria in downstream waters. 
Under federal regulations, water qual-
ity standards must protect the desig-
nated uses employing the criterion most 
protective of the most sensitive use; be 
based on a sound scientific rationale; 
and include sufficient parameters (such 
as acceptable concentrations) to protect 
the designated use.  

More than 15 years ago, EPA 
began working on a national nutrient 
strategy, publishing guidance manuals 
and ecoregion nutrient criteria 
recommendations for classes of 
waterbodies, and urging states to plan 
for adopting water quality standards that 
would set specific numeric in-stream 
limits on nitrogen and phosphorus. 
States were slow to respond. 

In 2007, the EPA Office of Water 
issued a memo encouraging states to 
accelerate efforts to adopt numeric 
nutrient criteria, and in 2009, the EPA 
Office of Inspector General issued 
a report saying that EPA’s nutrient 
strategy had been ineffective and that continued on page 2



ISSN 0549-799X
Number 379

July-September 2012

This electronic newsletter is published by 
the Water Resources Research Institute 
of the University of North Carolina. It 
is financed in part by the Department 

of the Interior, U.S. Geological Survey, 
as authorized by the Water Resources 

Research Act of 1964. You may sign up 
to receive the electronic newsletter via an 

electronic listserv by 
sending an email to 

water_resources@ncsu.edu. 

WRRI 
NC State University, Box 7912, 

Raleigh, NC  27695-7912
water_resources@ncsu.edu
http://www.ncsu.edu/wrri/

WRRI STAFF 

Michael Voiland 
Director

919-515-2455

David Genereux
Associate Director for Research

919-515-6017

Mary Beth Barrow
Business Officer

919-513-1152

Nicole Saladin Wilkinson 
Coordinator for Research and Outreach 

919-513-1216 

Wendy Cox
Accounting Technician

919-513-7321

Anna Arnold 
Communications and
Program Coordinator

919-513-1203 

Nancy Simpson 
Workshop Assistant

919-515-2815

Jeri Gray
Newsletter Editor

919-513-2772

July-September 2012                      WRRI NEWS     2

intention of mandating Federal numeric 
nutrient limits on states. However, a 
memo issued that year by an assistant 
administrator made it clear that it is still 
EPA’s position that numeric nutrient 
criteria are ultimately necessary. The 
“Stoner Memo” laid out a framework 
under which states are expected to 
develop numeric nutrient criteria and 
said “EPA will support states that follow 
the framework but, at the same time, will 
retain all its authorities under the Clean 
Water Act.” 

DWQ’s attempts
to satisfy EPA
In September 2009, in an effort to 
comply with EPA’s desire for a plan 
to address nutrient limits, staff of the 
N.C. Division of Water Quality (DWQ) 
presented to the N.C. Environmen-
tal Management Commission (EMC) 
information on an approach to nutrient 
criteria based on changes to the state’s 
chlorophyll α standard (a measure of 
algal biomass) and a strategy for proac-
tive protection of the state’s waters from 
nutrient impairment. The concept did 
not include numeric nutrient standards 
but proposed to add to the state’s cur-
rent statewide chlorophyll α standards, 
standards for the mountains and upper 
piedmont regions and to add a frequency 
component to chlorophyll α standards 
for all waters of the state. (These chang-
es have been proposed as part of the cur-
rent Triennial Review of Surface Water 
Quality Standards.) A separate proposal 
was also presented to the N.C. EMC 
that would have added a chlorophyll α 
threshold level for waters not considered 
impaired that would indicate nutrient-
enrichment and the need for controls to 
stem increases in nutrient inputs. 

In November of 2009, staff 
presented draft rules to implement the 
threshold strategy to the EMC’s Water 
Quality Committee. The proposed 
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proactive protection strategy using a 
chlorophyll α threshold level would 
have identified 14 lakes across the state 
as at risk for nutrient impairment and 
started the clock on implementation of 
management measures. The proposal 
met with so much criticism from 
commissioners and resistance from 
stakeholders that staff was eventually 
told to go back to the drawing board and 
to (1) review alternatives, (2) develop 
a clearer statement of the underlying 
science, (3) develop a more detailed 
review of costs and cost savings, 
(4) consider basing the threshold on 
something other than chlorophyll α and 
(5) consider other indicators of trends or 
change. As part of the effort to address 
questions and criticisms, staff proposed, 
and was given the OK to convene a 
scientific forum. 

The N.C. “Nutrient Forum” 
examines the science 
On May 29-30, 2012, on the perimeter 
of the vaunted Research Triangle Park, 
the N.C. Department of Environment 
and Natural Resources convened a sci-
entific forum to help the N.C. EMC and 
stakeholders understand the complex 
science of nutrient management. The 
majority of the EMC members attended 
the forum and heard some 22 presenta-
tions from scientists, economists, regu-
lators from other states, policy special-
ists, and local officials. Presentations 
focused on ways of establishing nutrient 
criteria, sources of nutrients, methods 
for managing nutrients, and the econom-
ics of nutrient management. 

The most urgent question is how 
and under what authority does N.C. 
DWQ satisfy EPA’s insistence on 
adoption of numerical nutrient criteria in 
a way that is acceptable to stakeholders? 
The most vocal critic of DWQ’s 
proposed “threshold” strategy has 

continued on page 3
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been the N.C. League of Municipalities, 
which represents local governments that 
must both bear a large part of the cost 
for nutrient management (wastewater 
treatment and stormwater controls) and 
take the heat for land-use restrictions 
often necessary to accomplish nutrient 
control. 

The charge to the forum
EMC Commissioner Charles Peterson, 
Alumni Distinguished Professor of Ma-
rine Sciences, Biology, and Ecology at 
the UNC-Chapel Hill Institute of Marine 
Science, framed the questions before the 
forum: 

We all figure there are linkages going 
on between nutrients and undesirable 
conditions in our waters, but the question 
is when do we get too much of a good 
thing? What is the tipping point?  We 
would like to be proactive and protect our 
waters, and we tried a couple of years 
ago, but we got a lot of input from people 
saying that we need to know the tipping 
point before we start making rules. 

Economics is also a big 
consideration. With the Neuse River 
nutrient management strategy, we tried to 
allocate nitrogen and phosphorus loads 
among users in the same percentages. 
However, from an economic standpoint, 
some users can manage nutrients more 
cost effectively than others. 

Then, there’s the question of point 
sources versus nonpoint sources. We 
need to know where the nutrients come 
from, but we don’t have good accounting 
for nonpoint sources, and we don’t know 
what really works to manage nonpoint 
sources. 

The reason we want to control 
nutrients is to protect the designated 
uses of our waters. But how can we 
be proactive?  Is there a way to bring 
designated uses more into the equation, 
perhaps by using the anti-degradation 

provision of the Clean Water Act?
These things bother me every day. 

You can see the level of my ignorance. 
Thank you for traveling here to address 
these issues.

EPA’s position
EPA’s Ellen Gilinsky, Senior Policy 
Advisor in the Office of  Water, reiterated 
EPA’s position that states need to develop 
numeric limits for nitrogen and phospho-
rus for classes of waters. She said that 
numeric limits

 �  make it possible to provide quantifi-
able, measurable goals; 

 �  are easier (than narrative standards) 
to implement for monitoring, assess-
ing, and listing impaired waters, for 
NPDES permit limits, and for Total 
Maximum Daily Load remediation;

 �  are more easily communicated to and 
transparent for the public;

 �  are protective and preventative. 
She reminded the audience that in 

setting nutrient standards, states must 
consider downstream impacts. 

Ways to establish
numeric criteria
Michael Paul of Tetra Tech Inc., RTP, co-
manager of the national nutrient criteria 
support center for EPA Office of Science 
and Technology, said EPA’s technical 
guidance documents suggest several ap-
proaches to developing numeric nutrient 
criteria. All approaches rely on empiri-
cal analysis of field data and each has its 
advantages and disadvantages. 

Modeled reference approach. In this 
approach, nutrient criteria are derived 
by obtaining a distribution of nutri-
ent measurements from least disturbed 
waterbodies within a class (rivers, lakes, 
etc.) and selecting from the distribution 
a value to reflect risk acceptability. The 
modeled reference approach may not be 

useful for manmade reservoirs (which all 
lakes in North Carolina are) since there is 
no natural referent.

Stressor-response relationship. This ap-
proach involves estimating a relationship 
between nutrient concentrations and bio-
logical response measures (algal densi-
ties, dissolved oxygen, pH, turbidity, etc) 
related to designated use of a waterbody. 
Establishing stressor-response relation-
ships may require the use of advanced 
statistical procedures to link the biologi-
cal response to nutrient concentrations 
and filter out effects of other factors such 
as temperature, shade, flow, etc. 

Mechanistic models. This approach 
predicts the effects of changes in nutri-
ent concentrations using site-specific 
parameters and equations that represent 
ecological processes. Endpoints that 
correspond to designated uses still must 
be identified and measured in advance 
and large amounts of data are required to 
construct the models. 

Highlights of forum
presentations
The presentations that followed expanded 
upon the dilemmas and uncertainties 
introduced by Commissioner Charles 
Peterson. Speakers presented studies 
demonstrating that identical or similar 
nutrient levels can produce algal blooms 
and degraded water quality in one body 
of water but not in another and that nutri-
ent effects can be hard to split out from 
other ecological conditions. One speaker 
insisted that in restoration efforts, regula-
tors should look as closely at physical 
conditions as nutrient concentrations. 

Others cautioned against trying to 
use one chlorophyll α standard across 
the board, one saying standards need 
to be locally tailored and connected to 
designated uses, another suggesting using 

continued on page 4
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chlorophyll α as only one of a suite 
of criteria, and still another declaring 
that non-site-specific standards “are 
doomed to failure” for restoring lakes.  
Another speaker, on the other hand, said 
that developing site-specific criteria 
for waterbodies takes too much time 
and money and for that reason, states 
need to develop finer definitions of 
classes of waterbodies and more specific 
descriptions of designated uses for each 
waterbody.

Several speakers addressed the 
difficulties of controlling nutrients from 
nonpoint sources:

 �  Studies in the Jordan Lake watershed 
have shown that current stormwater 
best management practices  cannot 
reduce nutrient concentrations to the 
levels needed to comply with the 
management plan.

 �  Studies in agricultural areas have 
shown that there is a 50-year legacy 
of nitrogen pollution of groundwa-
ter that is slowly discharging into 
streams and this legacy effect is one 
very important control on nitrogen 
concentration in streams. 

 �  Agricultural studies have shown that 
agricultural nutrient control practices 
often don’t work the way they are 
thought to, that efficiency values of 
these practices can range from zero 
to 100%, that the efficiency of ripar-
ian buffers declines over time, and 
that commonly used models do not 
represent BMPs accurately.  
One speaker on economic 

considerations urged inclusion of 
ancillary benefits (lower energy use, 
greenhouse gas emission reduction, 
carbon sequestration, wildlife habitat, 
flood hazard mitigation, soil quality and 
public health protection) in analyzing 
benefits of nutrient control strategies. 
Nutrient management planning and 
conservation tillage, he said, have 
broad ancillary benefits, whereas, 

nutrient removal by point sources has 
few ancillary benefits and increases 
energy use and greenhouse gas 
emissions. Another speaker suggested 
that land protection and conversion of 
developed land back to forest are more 
cost effective than widespread use of 
stormwater BMPs. 

In his presentation and again in 
answer to questions, Bill Holman, 
Director of State Policy at Duke 
University’s Nicholas Institute for 
Environmental Policy Solutions, 
urged local governments across the 
state to collaborate to design and 
implement programs to head off 
nutrient over-enrichment of local 
water resources. Harking back to 
a theme he has expounded before, 
Holman advised the N.C. EMC to put 
word out to local governments that 
sooner or later they will have to deal 
with threatened waterbodies and that 
collaboration provides a better path to 
effective solutions than state mandates. 
Citing continuing cuts to the budget 
of N.C. DENR, Holman said, “The 
State can’t solve every problem, and 
watershed-based organizations can build 
efficiencies by bonding together.”

These highlights from the forum 
are not intended to present a complete 
review of the forum presentations. 
Proceedings of the forum will be 
published online at the DWQ website 
in September (http://portal.ncdenr.
org/web/wq/). The proceedings will 
include transcriptions of introductory 
presentations and question-and-answer 
sessions, presentation slides, a list 
of participants, and speaker contact 
information. Forum participants will 
receive the proceedings on DVD. 

Forum wrap-up
At the end of the two-day forum, Darryl 
Moss, Mayor of Creedmor, NC, and a 
member of the N.C. EMC, said that he 
had learned a lot but now has additional 

questions, including as he said, the 
800-pound gorilla—how do we educate 
elected officials at all levels? “This is a 
complex issue but if we don’t educate 
elected officials, we are lost,” he said. 

Closing the forum, EMC Chairman 
Stephen Smith said commissioners had 
a lot of information and advice to try to 
absorb. The EMC, he said, must look 
at what other states are doing; consider 
what North Carolina has done well; 
identify target indicators separately for 
lakes, streams and estuaries; and study 
how to implement a proactive protection 
program. “We eventually have to make 
decisions, and are approaching that 
point,” he said. He said the EMC could 
move into rulemaking and forward 
recommendations to the governor and 
the General Assembly. 

Next steps
According to Alan Clark, Chief of 
DWQ’s Planning Section, staff will 
brief the EMC in November on its 
initial thoughts and progress towards 
revising the state’s nutrient criteria 
implementation plan. Based on recent 
communications with EPA, the revised 
plan is due to EPA by June 30, 2013.  
DWQ intends to present the draft plan 
to the EMC for review and approval 
prior to submitting it to EPA.  Clark 
said that he expects staff will propose 
to keep chlorophyll α as a response 
variable but will be considering a range 
of options based on what it learned 
from the Nutrient Forum, literature 
reviews and the experience of other 
states.  Depending on the provisions 
of an approved nutrient criteria 
implementation plan, standards to 
implement the revised approach could 
be proposed as part of the State’s next 
Triennial Review. Changes to the state’s 
chlorophyll α standard proposed in 
the current Triennial Review will go 
forward (http://portal.ncdenr.org/web/
wq/ps/csu/swtrirev). 

North Carolina continued from page 3
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Following is a summary of some of the environment-related legislation passed during the “short session” of the 2011-2012 General Assembly.

S 141 (SL 2012-168) An Act to Create New First Degree Trespass Offenses, etc.  Among many other things, 

 �  Provides that it is now a Class A1 misdemeanor (up from Class 2) if a person enters secured premises of any facility used or available for 
use in the collection, treatment, testing, storing, pumping, or distribution of water for a public water system. 

 �  Provides that if the offense is committed with the intent to disrupt the normal operation of any of the facilities or if it places the offender or 
other at risk of serious bodily injury, the violation is a Class H felony. 

S 229 (SL 2012-200) An Act to Amend Certain Environmental and Natural Resources Laws. 

 �  Directs the Department of Environment and Natural Resources (DENR) to report on the integration of stormwater capture and resuse into 
stormwater regulatory programs.

 �  Directs DENR to study the advisability and feasibility of reallocating water supply in the John H. Kerr Reservoir from hydropower storage 
to water supply storage.

 �  Directs DENR to study the potential of degradable plastics to contaminate recycled plastic feedstocks. 

 �  Directs the DHHS Division of Public Health to report on  implementation of the lead-based paint hazard management program.

 �  Provides that no NPDES stormwater permit is required for discharge of process wastewater that has not come into contact with feedstock 
or product of type 1 solid waste compost facilities.

 �  Directs DENR to accept alternative stormwater controls other than ponds that meet regulatory criteria at airports.

 �  Prohibits treatment of land within riparian buffers as land of the State or its subdivisions. 

 �  Amends the Neuse and Tar-Pamlico river basin buffer rules to allow construction on existing lots of single-family residences and neces-
sary infrastructure under specific conditions. 

 �  Provides that basinwide water quality plans be revised every 10 years (was five years) and deletes the requirement for demonstration of 
annual progress toward water quality goals. 

 �  Deletes the provision that compliance dates for existing facilities discharging into nutrient sensitive waters be no more than five years after 
the date of NSW classification. 

 �  Changes the implementation date of the Jordan Lake new development rule from Aug 2012 to Aug 2014, or within three months after 
the Commission's approval of a local program, or upon the Division's first renewal of a local government's NPDES stormwater permit, 
whichever occurs later.

 �  Changes the definition of a “community water system” to provide that the system serves at least 15 connections used by year-round resi-
dents. 

 �  Provides for granting of variances from minimum horizontal separation distances for private drinking water wells constructed and com-
pleted before July 1, 2008. 

 �  Repeals the EMC’s authority to add counties to the Motor Vehicle Emissions Inspection Program.

 �  Provides that the commercial leaking underground storage tank fund (not the non-commercial fund) is to be used to render harmless tanks 
in imminent danger of leaking.

 �  Provides that permitted scrap tire collectors may not contract with a scrap tire processing facility unless the processing facility documents 
it has access to a facility permitted to receive scrap tires. 

 �  Requires septage management firms to notify DENR before placing a new pumper truck into service. 

 �  Provides for protection of galax and Venus flytrap. 

 �  Increases from $10 to $25 the civil penalty for violation of certain rules of the Wildlife Resources Commission.

 �  Provides that funds received by the State under the consent decree in State of Alabama et al. v. Tennessee Valley Authority be used ex-
clusively for environmental mitigation projects in Avery, Buncombe, Burke, Cherokee, Clay, Graham, Haywood, Henderson, Jackson, 
Macon, Madison, McDowell, Mitchell, Swain, Transylvania, Watauga, in Yancey counties. 

continued on page 6
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 �  Provides for changes to reporting on hazardous waste programs (with specific mention of the mercury switch removal program) and pro-
vides for possible adjustments of annual and tonnage fees to support the hazardous waste programs. Requires DENR to report each year 
to each member of the General Assembly the location and type of any inactive hazardous substance or waste disposal site in the member’s 
district and action taken at the site. 

S 810 (SL 2012-187) Regulatory Reform Act of 2012 

 �  Exchanges appointments to the N.C. Mining and Energy Commission established by S 820 of members of the EMC and the Commission 
for Public Health and representatives of the mining industry between the Governor and the General Assembly. 

 �  Makes clarifying changes to rulemaking requirements. Provides that text (and accompanying content) of proposed rules must be pub-
lished on the agency website no later than publication in the N.C. Register, and that any changes to proposed rules and fiscal notes must 
be published on agency websites as soon as practicable after the changes are drafted. Clarifies that agencies must submit proposed rules 
and analyses to the Office of State Budget and Management and obtain a certification that the agency adhered to statutory rulemaking 
principles before submitting the proposed rule to the N.C. Register. Removes the requirement that the rulemaking body approve a fiscal 
note accompanying a proposed rule before publication. 

 �  Requires that, if necessary for Administrative Law Judges to render final agency decisions (a change made by SL 2011-398), the Office 
of Administrative Hearings shall seek U.S. EPA approval to become an agency responsible for administering federal environmental laws. 
Provides that if an ALJ finds a state agency has acted capriciously and substantially prejudiced a petitioner’s rights in a contested case, 
attorneys’ and witnesses’ fees can be assessed against the agency. 

 �  Provides that “discharge” or “discharge of waste” shall not be interpreted to include “emission” as defined in statutes. 

 �  Provides that if the Commission for Public Health requires testing of private drinking water wells for volatile organic compounds, it must 
consider current and historic land uses and associated contaminants around well sites, known contaminated sites within a given radius of a 
well and data about contamination, geology and other relevant factors, and any GIS-based information on known contamination sources. 

 �  Requires DENR to track and report on permit processing  times in the One-Stop for Certain Environmental Permits Programs and the 
Express Permit and Certification Reviews established by state law. 

S 820 (SL 2012-143) Clean Energy and Economic Security Act. (Governor’s Veto overridden) This is not a complete summary of the bill. 

 �  States that the General Assembly concurs in the conclusion of the final report by the N.C. Department of Environment and Natural Re-
sources that hydraulic fracturing can be done safely as long as the right protective measures are in place before any permits for horizontal 
drilling and hydraulic fracturing are issued. States that it is the intent of the General Assembly to authorize oil and gas exploration and de-
velopment activities using horizontal drilling and hydraulic fracturing treatments, but to prohibit the issuance of permits for these activities 
until such time as the General Assembly has determined that a modern regulatory program for the management of oil and gas exploration 
and development in the State and the use of horizontal drilling and hydraulic fracturing for that purpose has been fully established and 
takes legislative action to allow the issuance of permits. 

 �  Renames the Division of Land Resources of DENR, the Division of Energy, Mineral and Land Resources.

 �  Constitutes and provides for membership and powers of the N.C. Mining and Energy Commission (MEC) in DENR to adopt rules to 
administer the N.C. Oil and Gas Conservation Act and for development of oil gas, and mining resources of the State. Provides staff for the 
commission to be provided by the renamed Division of Energy, Mineral, and Land Resources and the N.C. Geological Survey. Provides 
for a Committee on Mining to carry out implementation of the Mining Act of 1971. Provides for a Committee on Civil Penalty Remis-
sions. 

 �  Provides that the MEC in conjunction with regulatory authority specifically reserved to the Environmental Management Commission shall 
adopt rules to
 ●  regulate pre-drilling activities including seismic and other surveys and testing,
 ●  regulate drilling, operation, casing, plugging, completion and abandonment of wells,
 ● prevent pollution of water supplies by oil, gas, or any other fluids used in exploration and development,
 ●  protect water, air, soil against injury or damage,
 ●  regulate horizontal drilling and hydraulic fracturing, including

 ●permit requirements;
 ●collection of baseline data; 

Environment-related continued from page 5
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 ●construction standards addressing pressures, casing and cementing, storage pits and tanks; 
 ●siting standards, including where oil and gas activities should be prohibited, such as floodplains and water supply watersheds;
 ● limits on water use; 
 ●storage, transportation and disposal of wastes (including wastes that may be hazardous but are not regulated under RCRA); 
 ●prohibition on use of certain constituents in hydraulic fracturing fluids, particularly diesel fuel; 
 ●disclosure of chemicals and constituents used (except those designated as confidential or a trade secret under state law); 
 ● installation of safety devices and protocols for emergency response; 
 ●measures to mitigate impacts on infrastructure; 
 ●notice, record keeping, and reporting; 
 ●well closure, site reclamation, post-closure monitoring and financial assurance
 ●spacing of wells; 
 ●shooting, perforating, and chemical treatment of wells; 
 ●secondary recovery methods;
 ●more.  

 � Provides that 
 ●  the EMC is to adopt rules regarding stormwater control for oil and gas exploration and development sites and regulation of toxic air 
emissions from drilling operations, including determining the impact on ozone levels in the area;
 ● the Department of Labor shall adopt and enforce rules establishing health and safety standards for workers in oil and gas operations in 
the state;
 ● MEC, DENR, DOT and local governments are to identify funding needed and potential sources of funding to support local infrastruc-
ture impacted by oil and gas development and cover costs to the State for administering the oil and gas regulatory program;
 ● MEC, DENR and local government organizations shall examine local government regulation of oil and gas activities and make recom-
mendations for “reasonable regulations” that do not have the effect of prohibiting oil and gas activities or horizontal drilling and hydrau-
lic fracturing;
 ● MEC, DENR, and Consumer Protection Division of  DOJ shall study current law on compulsory and pooling and make recommenda-
tions.

 �  Provides that all rules required to be adopted by the Mining and Energy Commission, the Environmental Management Commission, and 
the Commission for Public Health shall be adopted no later than October 1, 2014. Rule development to have broad participation including 
input from scientific and technical advisory groups and the public. 

 �  Provides that the statutory prohibition on discharge of wastes to the subsurface or groundwaters of the State does not include injection of 
hydraulic fracturing fluid for the exploration or development of natural gas resources. Requires permitting of the use of hydraulic fractur-
ing. 

 �  Provides for notice to surface landowners before entering land and for proper identification.

 �  Provides that an oil or gas operator is presumed responsible for contamination of all water supplies within 5,000 feet of a wellhead unless 
the operator has established pre-drilling contamination by testing the water supply or can prove something else caused the contamination. 
Operator must pay compensation to persons using the water supply and provide a replacement water supply. Operators must also pay 
compensation for damage to any livestock, crops, or timber.

 �  Addresses information to be provided to potential lessors and surface owners, limits leases to 10 years, and establishes minimum royalty 
payments. Provides for conspicuous notice to potential lessees that they should get permission from any holder of a mortgage or deed of 
trust on the land before executing the lease. 

 �  Provides operators must test all water supplies within 5,000 feet of a wellhead at least 30 days prior to initial drilling activities and at least 
twice more within a 24-month period after production has begun. Landowners can opt to have DENR conduct the tests instead, with 
operator reimbursing testing cost.  Provides for minimization of intrusion by operators on surface landowners. 

H 819 (SL 2012-202) An act to study and modify certain coastal management policies. 

 �  Provides that the Coastal Resources Commission is the only state agency that may define rates of sea-level change for regulatory purposes 
and that the CRC may not do so prior to July 1, 2016. 

 �  Mandates that the CRC’s Science Panel update its North Carolina Sea Level Rise Assessment Report by March 2015 and include in the 
report “a comprehensive review and summary of peer-reviewed scientific literature that address the full range of global, regional, and 

continued on page 8
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North Carolina-specific sea-level change data and hypotheses, including sea-level fall, no movement in sea level, deceleration of sea-level 
rise, and acceleration of sea-level rise.” Mandates public review of and comment on the report. Directs the CRC to study the economic and 
environmental costs and benefits to the North Carolina coastal region of developing, or not developing, sea-level regulations and policies. 

 �  Prohibits the CRC from denying a permit for replacement of residences larger than 5,000 square feet because they do not meet the ocean 
hazard setback requirements if they were originally built before August 11, 2009, and meet other specific criteria. 

 �  Requires the CRC to study the feasibility of creating a new Area of Environmental Concern for the lands adjacent to the mouth of the 
Cape Fear River to eliminate overlapping Areas of Environmental Concern in these areas.

 �  Instructs the CRC to study the feasibility of eliminating the Inlet Hazard Area of Environmental Concern and incorporating appropriate 
development standards adjacent to the State's developed inlets into the Ocean Erodible Area of Environmental Concern.

 �  States that the General Assembly does not intend to mandate the development of sea-level policy or the definition of rates of sea-level 
change for regulatory purposes but  that local government entities are not prohibited from defining rates of sea-level change for regulatory 
purposes. 

H 952 (SL 2012-91) State Air Toxic Program Reforms. 
Provides that 

 �  sources of air emissions that are subject to federal regulation are exempt from the state’s air toxic regulations;

 �  if, in reviewing a permit for a new or expanded source of toxic emissions, DENR’s Division of Air Quality (DAQ) determines that the 
emissions would present an unacceptable risk to human health, then the exemption does not apply; 

 �  DAQ, in consultation with interested parties, shall review toxic air pollutant rules and implementation of the rules to determine whether 
changes could be to reduce unnecessary regulatory burden while maintaining protection of public health and report the results of its re-
view, including recommendations to the Environmental Review Commission no later than December 1, 2012. 

H 953 (SL 2012-201) Amend Environmental Laws II

 �  Requires the Coastal Resources Commission to report annually to the Environmental Review Commission on permitted terminal groins 
and accompanying beach fill projects. Reports must include status of construction and maintenance of the projects, a description and as-
sessment of the benefits of the projects and a description and assessment of adverse impacts and any mitigation measures implemented to 
address adverse impacts. 

 �  Provides that the Ecosystem Enhancement Program shall use procurement programs to provide for mitigation in the following order of 
preference: (1) Full delivery program or private mitigation bank credit purchase program, (2) Existing local compensatory mitigation 
bank credit purchase program, (3) Design/build program in which EEP contracts with one private entity to lead or implement the design, 
construction, and postconstruction monitoring of compensatory mitigation at sites, (4) Design-bid-build program in which contracts for 
construction of projects with a design already approved by the EEP shall be awarded through issuance of a Request for Proposal (RFP) 
only to prequalified contractors. 

 �  Makes same changes to Jordan Lake rules as SL 2012-200.

 �  Provides additional time (to Oct 1, 2013) for the Mining and Energy Commission, DENR and local governments to study issues relating 
local government regulation local government regulation of oil and gas exploration and development activities, and the use of horizon-
tal drilling and hydraulic fracturing for that purpose and for the Mining and Energy Commission and the Attorney General’s Consumer 
Protection Division to study current law on compulsory pooling. Increases from three to seven days a landowner’s right to cancel a lease 
of oil or gas rights. 

H 1009 (SL 2012-203) An Act to Amend the North Carolina Metropolitan Sewerage Districts Act etc. 
Provides that Metropolitan Sewerage Districts may exercise any power of a Metropolitan Water District and revises the composition of sewer-
age district boards to reflect population shifts in single-county districts and modify representation in multicounty districts. [This legislation 
prepares the statutory framework for merger of the Asheville water system and the Buncombe County sewerage district. Following a study, 
the Legislative Research Commission's Committee on Metropolitan Sewerage/Water System recommended in April merging the Asheville 
Public Utility Water System with the Metropolitan Sewerage District of Buncombe County. Legislation to force the merger is widely expected 
in 2013. According to the study report, “Should the interested governments craft their own solution for consolidation, which achieves all the 
objectives of the Committee, before the 2013 North Carolina General Assembly convenes, due consideration would be given to the local 
plan.” ]

Environment-related continued from page 7
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N.C. Supreme Court will
review L&S Water Power Inc. 
et al. v PTRWA
The N. C. Supreme Court announced in 
April  that it will review an appeals court 
ruling in a suit brought by hydropower pro-
ducers on the Deep River against the Pied-
mont Triad Regional Water Authority.  In 
April 2011, the N.C. Court of Appeals up-
held a lower court ruling that the PTRWA 
owes five downstream hydroelectric 
producers compensation for their loss of 
generating capacity because, by construct-
ing the Randleman Dam, it permanently 
reduced the flow of the Deep River. The 
decision is based on an interpretation of 
the riparian rights doctrine and application 
of the takings clause of the Fifth Amend-
ment. Charles D. Case of  Hunton and 
Williams is primary attorney for PTRWA. 
Speaking at a N.C. Water Congress confer-
ence in November 2011,  Case said that 
if the appeals court ruling stands, it raises 
questions about the ability of the General 
Assembly to modify riparian rights through 
legislation (as it has done in the North 
Carolina Federal Water Resources Devel-
opment Law of 1969 which put into place 
the “impoundment statute”) and whether 
local governments or regional authori-
ties can rely on permits and approvals in 
certificates issued by the N.C. Environ-
mental Management Commission. In an 
interview with the WRRI News in August 
2011, Richard Whisnant of the UNC-CH 
School of Government said that the ruling 
may also provide an argument that entities 
with eminent domain are potentially liable 
to any riparian owner who can show and 
quantify injury from permanent decrease 
of flow of a river and implies that entities 
with eminent domain do not have the right 
to try to prove reasonable use in claims of 
damages. Amicus briefs in the case have 
been filed by the City of Salisbury, the 
Water and Sewer Authority of Cabarrus 
County, Progress Energy Carolinas, Inc., 
and the N.C. League of Municipalities. 

Digest
As of this writing, oral arguments had not 
been scheduled. 

EPA Issues air pollution
standards for oil and natural 
gas
In response to a court deadline, the U.S 
EPA in April finalized standards to reduce 
air pollution associated with oil and natural 
gas production. The updated Clean Air 
Act standards include the first federal 
air rules for natural gas wells that are 
hydraulically fractured. As those wells 
are prepared for production, they emit 
volatile organic compounds (including 
benzene and hexane) which contribute 
to smog formation  and air toxics. The 
rule is expected to yield a significant 
environmental co-benefit by reducing 
methane, the primary constituent of natural 
gas and a potent greenhouse gas. The 
rules require operators of new fractured 
natural gas wells to use technologies and 
practices to capture natural gas that might 
otherwise escape the well. In addition to 
cutting pollution at the wellhead, EPA's 
final standards also address emissions from 
storage tanks and other equipment. The 
final rule establishes a phase-in period: 
Until January 2015, owners and operators 
must either flare their emissions or use 
emissions reduction technology called 
"green completions," technologies that are 
already widely deployed at wells. In 2015, 
all new fractured wells will be required to 
use green completions. The final rule does 
not require new federal permits. Instead, it 
sets standards and uses enhanced reporting 
to strengthen transparency and ensure 
compliance. More information is available 
at: http://www.epa.gov/airquality/oilandgas

National Flood Insurance
Program extended, modified
In July, the President signed a transpor-
tation funding bill (PL 112-141) that 
included a title called the Biggert-Waters 
Flood Insurance Reform Act of 2012. This 
title extends the National Flood Insurance 

Program (NFIP) for five years. The NFIP 
had operated under stopgap extensions 
since 2008 and had shut down twice for 
several weeks. Among the many changes 
that the 2012 extension makes to the NFIP 
are the following: 

 �  Directs FEMA to include catastrophic 
loss years when assessing flood risks in 
order to set annual premium rates.

 �  Phases out rate subsidies over 4 years 
for certain properties (i.e., second 
home, business, severe repetitive loss, 
or substantially improved/damaged) 
built before 1975. 

 �  Raises the cap on annual premium in-
creases from 10 percent to 20 percent.

 �  Allows multifamily properties to pur-
chase NFIP policies, 

 �  Sets minimum deductibles of $1,000 
to $2000, depending on the age of the 
property and the amount of coverage. 

 �  Requires the NFIP administrator to 
develop a plan for repaying the debt 
incurred from Hurricane Katrina. 

 �  Establishes a technical mapping advi-
sory council to deal with map modern-
ization issues.

 �   Deletes the limitation that states may 
contribute a maximum of 50 percent of 
the cost of mapping.

 �  Provides that communities that make 
adequate progress on improving their 
flood protection system can pay the rate 
they would once the improvement is 
complete.

 �  Studies adding building code require-
ments to state floodplain management 
programs.

 �  Requires FEMA to model, assess, and 
develop a database for named storms. 

 �  Directs FEMA to establish a system 
and formula for allocating losses 
between the NFIP and wind insurers 
when it cannot be determined whether 
property damage is caused by wind or 
water.
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For thousands of years people have 
worked long and hard and used the 
same basic recipe— fatty acids and 
an alkaline salt—to make soap. Ac-
cording to researchers at N.C. State 
University, our municipal sewers do 
the same thing, but they do it much 
more easily.  

According to Francis de los 
Reyes and Joel Ducoste of the 
NCSU College of Civil, Construc-
tion and Environmental Engineer-
ing, homes and restaurants dis-
charge free fatty acids from cooking 
and frying to sewers where calcium 
chloride in wastewater provides 
the alkaline salt to convert the fats 
to soap.  Their research identify-
ing “saponification” as the process 
responsible for hardening fats, oils 
and grease (FOG) into sewer clogs 
is being called a “breakthrough.” 

The cost of sewer clogs
The U.S. EPA estimates a quarter of 
the 40,000 sewer overflows in the 
United States each year are caused 
by fat-oil-grease (FOG) block-
ages in sewer lines. These sewer 
overflows introduce pathogens into 
streets and waterways and threaten 
public health. Moreover, FOG 
deposits decrease the flow through 
sewer lines and compromise system 
performance.  

Through their authority under 
the U.S. EPA’s National Pretreat-
ment Program, municipal waste-
water systems have been waging 
all-out war on FOG for nearly two 
decades.  According to FOGscience.
com, municipal wastewater systems 
nationwide are spending $25 billion 
a year on education, inspection and 
maintenance programs to keep sew-
ers open.  

Wastewater collection sys-
tem regulations adopted under 

North Carolina’s Clean Water Act of 1999 
(SL 1999-329) mandated that municipal 
systems in North Carolina develop FOG 
programs with education and enforcement 
requirements.  Education programs focus 
on homes, and enforcement focuses on 
food establishments, with requirements 
for installation and maintenance of grease 
collection devices.  Some municipalities are 
even making oil and grease collection part 
of their curbside solid waste and recycling 
programs.  

Research points to
management possibilities
EPA and municipalities—through their 
industry association and academia—have 
also been investing in and cooperating with 
research to understand how FOG clogs form 
in sewer lines. Ducoste and de los Reyes’ 
research was funded by WRRI’s N.C. Urban 
Water Consortium, and the Town of Cary 
cooperated in the research. The research 
was published in the May 2011 issue of En-
vironmental Science and Technology and is 
now available as a technical research report 
from WRRI. 

Earlier work by other researchers had 
shown that a large percentage of FOG de-
posits contained a saturated fat and calcium 
as the primary metal. This led the research-
ers to hypothesize that FOG deposits in 
sewers are caused through a saponification-
like reaction involving major chemical 
precursors: free fatty acids, a metal cation, 
and surfactant. In laboratory batch tests and 
a pipe loop system simulating a sewer line, 
Ducoste, de los Reyes, and their gradu-
ate students tested their hypothesis. Using 
grease interceptor effluent from a steak-
house in Cary, NC, they induced FOG de-
posits in a batch system. Fourier transform 
infrared spectrometry showed that the FOG 
deposits were metallic salts of fatty acid 
similar to FOG deposits they had collected 
from sewer lines and to pure calcium soap.

To confirm the saponification reaction 
mechanism, the team built a pilot scale 

sewer collection system. The pipe 
loop system had two tanks con-
nected by a pipe with three sections 
that allowed testing of different 
sewer lining materials—iron, PVC, 
and concrete.  They mixed grease 
interceptor effluent and calcium salt 
in the system, ran it for 40 days, and 
voilá—soapy FOG deposits on the 
concrete. 

The researchers also hypoth-
esized that leaching concrete was 
the major source of calcium in FOG 
deposits and tested the hypothesis 
in batch tests. They found calcium 
leaching from concrete under both 
base and acid conditions, with more 
leaching at low pH and over longer 
time periods. They also tested 
hypotheses that surfactants serve as 
a source of free fatty acids for the 
saponification reaction and, con-
versely, that surfactants can prevent 
free fatty acids from reacting with 
calcium. Results indicated that the 
latter is more likely. 

The fact that saturated fats ap-
pear to contribute to more problem-
atic FOG deposits than other kinds 
may point to the possibility that a 
field test for FOG-forming potential 
could help staff of pre-treatment 
programs identify clog hot spots, 
say the researchers. They also sug-
gest that their results have implica-
tions for grease interceptor material 
choice and construction.

The report, “Factors Affecting 
the Formation of Fats, Oils, and 
Grease Deposits in Sewer Systems 
and Fate of FOG Deposit-Forming 
Precursors in Sewer Systems” 
(UNC-WRRI-404) can be down-
loaded at http://www.lib.ncsu.edu/
resolver/1840.4/8122.

NCSU researchers make “breakthrough” on sewer clogs



Upcoming Events

The 15th WRRI
Annual Conference

&
10th NCWRA Symposium

March 20-21, 2013
Jane S. McKimmon Center,

Raleigh, NC
Details to follow at:

http://go.ncsu.edu/wrriac

North Carolina-South Carolina-
Georgia regional water conference

CONFLUENCE
CONFERENCE

September 13-14, 2012
Greenville, SC

Sign up for email updates or check for
details at: http://www.confluence.cc/

NCWRA
North Carolina Water Resources Association

Upcoming  luncheon forums:
December 3, 2012, Water Reuse

Download a brochure for
registration by mail at:

http://ncsu.edu/wrri/code/events.htm

Register online at http://www.ncwra.org/
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DENR/WRRI erosion & sedimentation
control workshops get a makeover
Early in 2012, WRRI and partners 
surveyed erosion and sediment control 
professionals around the state about 
their training preferences and needs.  
Based on feedback, the formats of the 
2012-2013 Erosion and Sedimentation 
Control Design and Planning work-
shops, sponsored by NC DENR Land 
Quality Section and hosted by the NC 
Water Resources Research Institute 
(WRRI), are undergoing changes. 

All workshops will:
 �  Be smaller (100 participants max), 
more focused, one-day events.

 �  Offer 7.5 professional development 
hours (PDHs) for engineers and 
landscape architects. 

 �  Still include vendor displays and an 
opportunity to network and interact 
with representatives. 

Three fall workshops will:
 �  Be held in the western, central, and 
eastern regions of the state.

 �  Have identical agendas that cover 
regulatory changes and updates from 
Land Quality Section staff, focus on 
broad engineering design concepts, 
and include hands-on group activities.

Two focused, one-day spring 
workshops will: 

 �  Highlight special topics in erosion and 
sediment control based on feedback 
from the 2012 survey.  

Please note the following:
 �We will not be arranging a block of 
hotel rooms. Because overnight travel 
was identified in our survey as a major 
barrier to workshop attendance, we 
are attempting to eliminate the need 

for overnight travel with the one-day 
format 

 �  Register early. Each workshop will 
accommodate only 100 people. 

 �  Registration fees will be lower since 
only one day of content will be of-
fered.  We hope this provides profes-
sionals with the flexibility to earn 
your PDHs based on topics they are 
interested in.

 �  To earn PDHs, attend one fall and 
one spring workshop. We recommend 
professionals plan ahead and attend 
one spring special topics workshop and 
one broad fall workshop in order to 
earn their 15 PDHs for the year.

Agendas: Workshop information will be 
posted as it becomes available at
http://ncsu.edu/wrri/code/events.htm 

Erosion and Sedimentation Control
Planning and Design Workshops
October 10, 2012: Swansboro, NC
November 15, 2012: Hickory, NC
December 4, 2012: Raleigh, NC

More information available soon at:
http://ncsu.edu/wrri/code/events.htm


