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Goodbye MTBE, Hello ethanol?

In the Clean Air Act Amendments of
1990, Congress mandated the year-round
or seasonal use of reformulated gasoline
(RFG) in areas of the country suffering
from ozone or smog problems. The act
requires that RFG contain 2% oxygen by
weight (equivalent to 11% by volume).
To achieve that blend, refiners add
oxygenates. The two classes of oxygen-
ates most effective in reducing carbon
monoxide and volatile organic com-
pounds (VOCs) in vehicle exhaust are
ethers and ethanol. Ethanol is produced
by fermentation of grain and other
biomass. Ethers, especially methyl
tertiary-butyl ether (MTBE), are easier
to produce and cost less than ethanol.
Currently more than 85% of RFG
contains MTBE and RFG accounts for
about 30% of gasoline nationwide. In
1995 more than 18 billion pounds of
MTBE was produced, making it the
second most widely produced organic
chemical in the United States.

The U.S. Environmental Protection
Agency (EPA) holds that, because it
promotes more complete burning of
gasoline, MTBE helps reduce carbon
monoxide and ozone levels. Winter use
of RFG became mandatory in areas
exceeding the national ambient air-
quality standard for carbon monoxide in
1992. EPA reports a significant decline
in toxic air pollutants between 1994 and
1995 and says that this progress may be
attributable to the use of RFG.

tions of MTBE in water supplies. During
1993-94, USGS collected samples of
shallow ambient groundwater in eight
urban areas as part of its National Water-
Quality Assessment program. Of 60
VOC:s analyzed for, MTBE was the
second most frequently detected (trichlo-
romethane or chloroform was the first).
USGS also found MTBE in 6.9% of
stormwater samples collected in 16 cities
and metropolitan areas required to obtain
NPDES stormwater permits. Eighty-three
percent of the stormwater samples with

detectable concentrations of MTBE were
collected during the period when
oxygenated gasoline was used for carbon
monoxide attainment.

In North Carolina, Dr. Robert C.
Borden of N.C. State University has
conducted a monitoring program to
evaluate the extent of MTBE in surface
waters. He collected stormwater and
baseflow samples from two surface water
reservoirs, six service stations, 10
highway sites, and 44 urban and subur-
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Long-Term Response to Hurricanes in North Carolina

Kenneth H. Reckhow, Director, Water Resources Research Institute

North Carolina’s effort to address the
devastation resulting from Hurricane
Floyd has appropriately focused on
human health, social needs, and eco-
nomic recovery. Yet, even while we
respond to these humanitarian and
societal needs resulting from the most
damaging of the series of recent hurri-
canes in North Carolina, we cannot
afford to ignore the forecasts suggesting
that hurricanes are expected to be part of
our future. How should we prepare? Are
there actions we can take to deal with
these impacts?

Yes, there are actions that we can
take to reduce impacts to society, the
economy, and the environment. For
example, it is clear that we need to
update our understanding of flood-prone
areas. As many scientists and planners
have noted, altering the nature of the
landscape, through urbanization, modifi-
cation of wetlands, and changes in
vegetation, affects river flows and floods
from major storms. A frequent conse-
quence of human develop is expansion of
the areas in a watershed that are subject
to flooding after major storms. With
revised, up-to-date, scientific knowledge
of the hydrology of our watersheds, we
can re-map the river flood plains and
reduce risk.

In addition to the damage due to
flooding, hurricanes in coastal North
Carolina have dramatically affected
downstream water quality. Drainage from
storms carries street runoff and agricul-
tural chemicals into waterways; runoff
from hurricanes can flood urban waste-
water treatment plants and lagoons
serving confined animal feedlots, causing
massive pollutant loads from those
facilities. Understanding these effects so
that we can reduce damage requires
additional scientific study that is specifi-

cally focused on hurricanes and their
impacts on North Carolina.

Is a study truly needed, or is this just
a call for yet more scientific research?
Sure, this recommendation can always be
viewed as urging that we support one
more study of seemingly marginal value.
However, good decisions require under-
standing and good planning, whether they
are personal decisions, business deci-

sions, or governmental decisions. We
have been fortunate to have had few
hurricanes in North Carolina in the past
few decades, but that good fortune means
that we have acquired relatively little
first-hand knowledge and experience
concerning the impacts of hurricanes. If
there is anything to be gained from the
recent past and the forecast of more
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future hurricanes, it is that we should
take advantage of the opportunity to
quickly learn from those events and use
that knowledge to reduce risks.

However, we must acknowledge
more than just the straightforward notion
that good planning leads to good deci-
sions. Beyond the argument for wise
planning, we must recognize that as long
as we continue to experience occasional
algal blooms and fishkills, many people
in North Carolina will blame farmers,
and in particular, hog farmers for causing
these problems. This conflict between
watershed development for agriculture
and urbanization, and the use of the
estuaries and sounds for fishing and
recreation, is unlikely to be resolved
without better understanding, and we
now know that that understanding
includes hurricane impacts.

It is not unreasonable to expect that
North Carolina can have both agricul-
tural development and good water
quality, but we need better knowledge of
the relationships to support wise deci-
sions so this perspective can become
reality.

MTBE continued

ban sites. Borden says that surface runoff
typically contains very low concentra-
tions of MTBE (less than 1 microgram
per liter [ ug/L] ) and related oxygenates
but that higher concentrations (1 to

5 ug/L ) were consistently detected at a
few sites, most frequently service stations
and reservoirs that allow use of gasoline-
powered motorboats.

Studies by others have shown that
between 5% and 10% of drinking water
supplies in high oxygenate-use areas are
contaminated with at least detectable
amounts of MTBE.

MTBE concentrations that USGS
found in ambient groundwater and
stormwater were low (0.2 to 8.7 pug/L).
However, the fact that it is being widely
detected after being used only a relative
short time raises the potential for more
widespread and higher levels of contami-
nation. Moreover, leaking underground
storage tanks have contaminated drinking
water supplies with high levels of MTBE
in some areas (up to 600 pg/L in Santa
Monica, CA), and concentrations of up to
12 pug/L have been found in reservoirs
where motorized recreation activities are

ment of the newsletter posting to the web.

A couple of words about the
WRRI-News list serve

1. We’re Cleaning house. There are a lot of error messages
coming to the WRRI-News list serve indicating addresses are not valid. Addresses
that generate error messages are being removed from the list. If your email address
has changed in the last few months, you need to re-subscribe to the WRRI-News
list serve (see instructions on the left) to continue receiving the email announce-

2. We're using it for various purposes. Because

we sponsor a number of technical seminars, conferences, and workshops, we know
that people tend to put things (like registering) off until the last minute. Some-
times, we have to turn people away because they’ve waited too long, and we hate to
have to do that. If you need to be reminded about our seminars, conferences, and
workshops (including the erosion and sediment control workshops we manage for
the N.C. Land Quality Section), or if you’d like to get periodic announcements
about other conferences and events, subscribe to the WRRI-News list serve, and
we’ll prompt you. See instructions for subscribing in the box on the left.
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allowed. According to USGS, MTBE
dissolves readily in water, moves rapidly
through soils and aquifers, is resistant to
microbial decomposition, and is difficult
to remove from water. Therefore, MTBE
is more likely to contaminate ground and
surface water than other components of
gasoline, and increasing evidence of
MTBE contamination is causing strong
concern among the general public and
health agencies.

Health effects

The health effects of MTBE are unclear.
According to a 1998 report by the
University of California-Davis (see http:/
[tsrtp.ucdavis.edu/mtberpt/), a number of
studies have demonstrated that MTBE is
carcinogenic in rats and mice. Authors of
the report say they conclude that MTBE
has the potential to cause cancer in
humans. However, California’s Proposi-
tion 65 Science Advisory Board decided
in late 1998 that there was insufficient
evidence to conclude that MTBE is a
carcinogen and that it has not been
clearly shown that MTBE causes
developmental or reproductive toxicity.
There is a great deal of anecdotal
evidence and some experimental evi-
dence, including a recent study at
Rutgers University, that breathing MTBE
can cause acute effects including
headache; nausea; burning in the nose,
mouth, or eyes; coughing; dizziness and
disorientation. Authors of the 1998 UC-
Davis report say it is plausible that
combustion products of MTBE could
exacerbate or even cause asthma.

It does seem clear, however, that
MTBE contamination ruins the taste and
odor of water. To some, MTBE smells
like turpentine. The taste has been called
“bitter,” “solvent-like,” and “nauseating.”
However, there is a wide range of
sensitivity to MTBE. Taste and odor
thresholds range from 2.5 pg/L to 680
ug/L for taste and 2 pg/L to 190 pg/L for
odor.

In 1997, EPA issued a drinking
water advisory for MTBE, recommend-
ing a limit of 20 to 40 ug/L based on

continued page 4
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MTBE continued

preventing adverse taste and odor.
MTBE is on EPA’s drinking water
Contaminant Candidate List, which
means that the Agency will study the
need for a national primary drinking
water regulation for the compound.

In October 1999, the N.C. Environ-
mental Management Commission
initiated rulemaking to tighten the
groundwater standard for MTBE. Notice
of rulemaking to lower the MTBE
standard from 0.200 milligrams per liter
(200 pg/L) to 0.070 milligrams per liter
(70 pg/L) has been published in the N.C.
Register and the text of the rule and
notice of public hearing is expected to be
published in May.

EPA’s Blue Ribbon Panel on
Oxygenates in Gasoline recommended in
July 1999 that EPA work with states to
enhance protection and remediation of
drinking water supplies; that steps be
taken to begin reducing the use of
MTBE; and that Congress remove the
current 2% oxygen requirement for RFG
so that other cost-effective gasoline
blends can be developed. However,
because the panel found that RFG has
had significant air quality benefits that
cannot be quickly and economically
replaced by other gasoline blends, it did
not recommend immediate discontinua-
tion of MTBE.

A number of states have moved to
outright ban MTBE (Minnesota, where
ethanol is subsidized) or phase it out
(New York, California, lowa, Kentucky
and others). Senator Barbara Boxer of
California has introduced S 1037 to
reduce the amount of MTBE that can be
used in RFG and to prohibit its use in
places where air quality nonattainment is
not a problem and where it is found to be
leaking into groundwater and surface
water.

OXY-FUEL News reported in March
that EPA has sent to the Office of
Management and Budget advance notice
of intent to initiate rulemaking under the
Toxic Substances Control Act to elimi-
nate or limit the use of MTBE as a fuel
additive. At the same time, according to

OXY-FUEL News, EPA submitted a
proposed rule to adjust the RFG stan-
dards to establish a different volatile
organic compound (VOC) standard for
fuels blended with ethanol. However,
EPA is not certain it has authority to
change the RFG standards. In testimony
before the House Commerce
Committee’s Subcommittee on Health
and the Environment on March 2, EPA
Assistant Administrator for Air and
Radiation Robert Perciasepe said that
national legislation may be necessary to
“address the complex set of issues
surrounding the use of oxygenates in
gasoline.”

Ethanol ascends?

Since ethanol is the main candidate to
replace MTBE as an oxygenate in
gasoline, its backers are cheered by the
possibility of an MTBE phase-out.
Backers of ethanol include agricultural
interests, distillers, rural economic
development organizations, and others
(see American Coalition for Ethanol at
http://www.ethanol.org/) and governors
of states with potential for ethanol
production (see Governors’ Ethanol
Coalition at http://www.ethanol-gec.org/
index.htm).

Backers of ethanol say it can help
the nation continue to make progress on
cleaning up the air in the nation’s
smoggiest cities without endangering
water supplies at the same time it fuels
economic recovery in hard-hit farming
areas and reduces reliance on foreign oil.

A recent study commissioned by the
Governors’ Ethanol Coalition examined
the fate and transport of ethanol and
other oxygenates in groundwater aqui-
fers. The report concluded that because
ethanol is highly biodegradable in
essentially all environments it will not
persist as MTBE does and therefore will
not be as likely to migrate far from spills
or leaks. On the other hand, the report
says, ethanol may serve as such as good
substrate for microorganisms that
degrade constituents of gasoline (ben-
zene, toluene, ethylbenzene and xylene
or BTEX) that it may inhibit biodegrada-
tion of these contaminants. Further, the
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main metabolic intermediate of ethanol,
acetic acid, may accumulate in aquifers
contaminated with ethanol-blended fuel
because it is less biodegradable than
ethanol. While acetic acid is used as a
food supplement and may pose no health
risk, how it might affect biodegradation
of BTEX is unknown, according to the
report.

Environmentalists have long been
critical of ethanol because, they have
held, it takes more energy inputs to grow
and process the raw material into ethanol
than is contained in the ethanol itself.
Several recent reports, however, purport
to refute that claim. A 1995 report by the
USDA’s Economic Research Service says
that because of technological advances in
ethanol conversion and increased
efficiency in farm production, corn
ethanol has a positive net energy value,
with an energy ratio of 1.24.

Another 1995 report from the
Institute for Local Self Reliance (ILSR)
concludes “If corn farmers use state-of-
the-art, energy-efficient farming tech-
niques and ethanol plants integrate state-
of-the-art production processes, then the
amount of energy contained in a gallon
of ethanol and the other by-products is
more than twice the energy used to grow
the corn and convert it into ethanol.”

The ILSR report also claims that as
the ethanol industry comes to use lower-
cost cellulosic crops, the net energy of
ethanol will become even higher.

According to the American
Coalition for Ethanol, there is currently
capacity to produce about 1.8 billion
gallons of ethanol in the United States,
(which consumes about 700 million
bushels of corn per year). The coalition
expects to see ethanol production
capacity double in the next ten years or
less.

Some of the new ethanol production
capacity may reside in Eastern North
Carolina. On March 7, state officials and
officials of DFI Group announced that
DFI will build three ethanol productions
facilities in Martin, Greene, and Onslow
counties. According to a press release by
the N.C. Department of Commerce, each
plant will produce 60 million gallons of
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ethanol annually, using 60 million
bushels of an inedible sweet potato and
22 million bushels of corn. According to
the N.C. Department of Agriculture and
Consumer Services, when the plants
come on-line in 2003, more than 200,000
acres of the new potato variety will be
needed. Current sweet potato acreage in
the state is just over 37,000 acres.
However, according to Agricultural
Commissioner Jim Graham, “The
expanded market for corn will present
some challenges for North Carolina
farmers, since we are already a corn
deficit state.”

According to an N.C. Department of
Commerce press release, the three
ethanol plants in Eastern North Carolina
would create 1,200 new jobs, involve the
creation of a 250-mile natural gas
pipeline into an area where natural gas
has not been available, create new
markets for some of the state’s top
agricultural products, and “revitalize the
economy and farm communities of rural
Eastern North Carolina.”

Whether ethanol can revitalize
Eastern North Carolina will depend to
some extent on how EPA and Congress
react to pressures to address MTBE
contamination. If Congress heeds advice
from EPA’s Blue Ribbon Panel on
Oxygenates in Gasoline to remove the
requirement for 2% oxygen in RFG, then
much of the incentive for ethanol use
might disappear. Under its own reformu-
lated gasoline program, California has set
standards that refiners have met without
the use of oxygenates, and California
maintains that it can accomplish air
quality goals without oxygenated fuels.

The Governors’ Ethanol Coalition
(which includes North Carolina) views
the proposal to remove the oxygen in
gasoline requirement with concern. The
coalition is backing a legislative propos-
als by South Dakota Senator Tom
Daschle that would allow states to waive
the oxygen requirement in exchange for a
requirement that a small percentage of
the nation’s gasoline must come from
renewable resources by January 2001.
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Governor names four to N.C.
Environmental Management
Commission

In February Governor James B. Hunt, Jr. announced reappointment of three current
members of the N.C. Environmental Management Commission (EMC) and appoint-
ment of one new member.

Governor Hunt reappointed David H. Moreau as chairman of the EMC. Moreau is
chairman of the Department of City and Regional Planning at the University of North
Carolina at Chapel Hill and a former director of The UNC Water Resources Research
Institute.

Hunt also reappointed Daniel V. Besse of Winston-Salem and Will Fowler of
Newport. Besse is an attorney and associate executive office of Planned Parenthood
North Carolina-West. Folwer is a private businessman and farmer.

Hunt also appointed Larry M. Jordan of Apex to the EMC, replacing Sandra J.
Birckhead. Jordan is a former state legislator and president of L.G. Jordan Oil Com-
pany. He also served 8 years as mayor of Apex.

The EMC is a 17-member commission appointed by the Governor, the President
Pro Tempore of the N.C. Senate and the Speaker of the N.C. House. Under authority of
General Statute 143B-282, the commission establishes rules and regulations to provide
for protection, preservation and enhancement of the water and air resources of North

Carolina.

Following is the list of EMC members with addresses and phone numbers:

David H. Moreau, Chairman
Dept. City & Regional
Planning

Campus Box 3140, UNC-
Chapel Hill

Chapel Hill, NC 27599
(919) 962-4576 (O)

Charles H. Peterson

232 Oakleaf Drive

Pine Knoll Shores, NC 28512
(252) 726-6841 (O)

Don Abernethy
8380 Old NC #10
Hickory, NC 28602
(828) 397-7035 (O)

Anne Barnes

313 Severin St.

Chapel Hill, NC 27516
(919) 967-7610 (H)

Daniel V. Besse

P.O. Box 15306
Winston-Salem, NC 27113
(336) 761-1058 (O)

Moses Carey, Jr.

901 Lystra Lane
Chapel Hill, NC 27514
(919) 933-8494 (O)

Franklin S. Clark, III
1945 Fordham Drive
Fayetteville, NC 28304
(910) 483-7666 (O)

Robert E. Cook

3105 Cartwright Dr.
Raleigh, NC 27612
(919) 782-1490 (H)

Marion E. Deerhake
2108 St. Mary’s St.
Raleigh, NC 27608
(919) 541-6986 (O)

Robert Epting

410 Airport Rd

Chapel Hill, NC 27514
(919) 929-0323 (O)

Will B. Fowler
Coast Builders

3797 Hwy 24
Newport, NC 28570
(252) 393-2699 (H)

E. Leo Green, Jr.
P.O. Box 609
Wilson, NC 27893
(252) 237-5365 (0O)

Larry M. Jordan
P.O. Box 220
Apex, NC 27502
(919) 362-8388 (O)

Edwin S. Melvin

P.O. Box 14829
Greensboro, NC 27415
(336) 691-9803 (O)

Robert G. Ray

880 University Street
Cullowhee, NC 28723
(828) 293-5810 (H)

Frederic B. Starr

2020 S. Holden Road
Greensboro, NC 27407
(336) 851-5561 (0)

Ryan D. Turner

110 W. Main St, Ste A
Carrboro, NC 27510
(919) 932-1590 (O)
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February, March action of
the N.C. Environmental Management Commission

At its regular meetings on February 10,
2000, the N.C. Environmental Manage-
ment Commission (EMC) took the
following action:

B Adopted permanent rules establishing
minimum management practices for
dry-cleaning facilities. These rules
apply to any dry-cleaning facility that
wishes to be eligible for certification
into the state’s Dry-Cleaning Solvent
Cleanup Program. Among other things,
the rules prohibit discharge of wastewa-
ter containing dry-cleaning solvents
onto land or into waters of the State,
sanitary sewers, storm drains, floor
drains, septic systems, boilers or
cooling towers. They require
recordkeeping so that regulators can
ascertain how wastewater containing
dry-clearing solvents have been
disposed of. The rules also address
spill containment, air emissions from
perchloroethylene dry-cleaning
machines, and use of underground
storage tanks for solvents. For informa-
tion about the rules, contact Lisa Taber
with the N.C. Superfund Section at
(919) 733-2801 ext 244.

B Adopted permanent rules requiring
preapproval of reimbursements from
the State Leaking Underground Storage
Tank Trust Funds.

B Adopted a temporary rule and initiated
permanent rulemaking for permitting
municipal and domestic wastewater
collection systems on a system-wide
basis. The EMC is required to develop
and implement permitting of system-
wide collection systems by the Clean
Water Act of 1999.

B Adopted a temporary rule and initiated
permanent rulemaking to modify the
rules establishing nitrogen allocations
for individual facilities and for groups
of dischargers in the Neuse River
Basin.

B Postponed a request to adopt a
temporary rule to put into place a
stricter groundwater standard for
arsenic. Initiation of permanent
rulemaking to lower the arsenic limit
from 0.05 mg/1 to 0.00002 mg/1 had
been approved in October 1999. The
N.C. Division of Public Health had
recommended that the EMC put the
standard into effect immediately to
address a “serious and unforeseen
threat to public health, safety and
welfare.” However, commissioners
noted that the groundwater standard
essentially effects only clean-up
requirements at contaminated sites—
not drinking water standards—and
asked for information on the number of
drinking water wells contaminated by
arsenic. When that information could
not be provided, they directed that
temporary rulemaking be put on hold
until they can be presented clear
evidence of an immediate threat and
convincing evidence that a temporary
rule would reduce the threat. (See
article page 9.)

B Approved a lengthened schedule for
developing rules for protection of
riparian buffer areas in the Catawba
River Basin to allow more time for
stakeholder input.

B Approved reclassification of the Green
River in Henderson County (Broad
River Basin) from the headwaters to
Lake Summit from Class C Trout to
Class B Trout. The reclassification adds
standards applicable for primary
recreation (body contact). There are a
great many summer camps on the river.
The reclassification generated a great
deal of discussion among the commis-
sioners. The Lake Summit
Homeowners Association had re-
quested that Lake Summit and the
Green River be reclassified Outstand-
ing Resource Waters( ORW). When
staff of the Division of Water Quality
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investigated the water bodies, they
found that Lake Summit does not meet
the standards for special protection.
They found, however, that, upstream,
the Green River from its headwaters to
Rock Creek meets criteria for High
Quality Waters (HQW). Rather than
reclassify the headwaters HQW,
however, the EMC decided it would be
fairer to upstream landowners to
investigate the causes of downstream
degradation and recommend a manage-
ment strategy that would allow reclassi-
fication of the entire section from the
headwaters to Lake Summit as HQW at
a later time. Commissioner Charles
Peterson called the Green River an
“incredible area with great potential for
ecotourism” and expressed the opinion
that it is an area that needs to be
protected for future generations.
Commissioner David Moreau said he
was “shocked” at what he observed
below I-26 on the Green River. “This is
a great treasure being trashed,” said
Moreau. He asked staff to look into
what might be done to acquire—
perhaps with Clean Water Management
Trust Fund money—and clean up the
riparian areas below I-26 that have
become littered with trash and junk.

B Approved publishing a notice of
rulemaking to address performance and
technology standards for swine farms.
This rulemaking was requested by
Governor James B. Hunt, Jr. as part of
his plan to covert problem lagoons and
animal waste sprayfields to new
technologies. Staff of the Department
of Environment and Natural Resources
(DENR) told the EMC that the depart-
ment is working on criteria for rating
lagoon/sprayfield facilities according to
the risk they pose to groundwater,
surface water, and air quality (including
odor concerns). DENR envisions
performance standards that will link the
risk to appropriate actions, up to and

including conversion to alternative
continued next page
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technologies. (This notice of
rulemaking is expected to be published
in April.)

B Approved separating standards for
radium-226 and radium-228 from other
groundwater quality standards currently
making their way through the
rulemaking process and holding
separate public hearings on these two
proposed standards. This request
resulted from disagreement between the
N.C. Division of Radiation Protection
and the N.C. Division of Public Health
on whether the current standard
(combined 5.0 picoCuries per liter)
needs to be changed and the potential
for significant public response to the
proposed downward adjustment of the
standard.

B Approved publishing in the N.C.
Register a notice for public comment
and public hearing and the proposed
text of rules governing Petitions for
Declaratory Rulings and Petitions for
Rulemaking.

B Adopted amendments to air quality
regulations to incorporate federal
requirements that facilities that store
and use regulated substances develop
risk management programs to address
accidental releases.

At its March 9, 2000, meeting the
EMC took the following action:

B Approved grants from the State Clean
Water Revolving Loan and Grant
Program to communities for high-unit
cost water supply and wastewater
treatment projects. Discussion of this
agenda item led Commissioner Robert
Epting to question whether the State
should be providing financial assistance
to communities to build and/or expand
wastewater treatment lagoon/sprayfield
systems when animal waste lagoon/
sprayfield systems have been targeted
for phase-out. N.C. Construction Grants
and Loans Section Chief Bobby Blowe
told commissioners that criteria
established by the General Assembly

for rating loan and grant applications
include eliminating direct discharges to
surface waters and the main technology
available to accomplish that is land
application of wastewater. EMC
Chairman David Moreau observed that
there is a “distinct difference” in the
technology (aerobic vs anaerobic)
between municipal and animal lagoon/
sprayfield systems but agreed with
other commissioners that a review of
the trade-offs between discharge and
land-application systems would be in
order. The issue may come before a
future meeting of the EMC’s Water
Quality Committee.

B Approved holding public hearings on
proposed reclassification of (1) Fullers
Creek (Caswell County, Roanoke River
Basin) from Class WS-II to Class WS-
III because the source is no longer
being used as a water supply; (2) Mill
Creek (Moore County, Cape Fear River
Basin) as High Quality Waters; (3) the
Neuse River from Falls Lake Dam to
U.S. Highway 1 (Wake County, Neuse
River Basin) for water supply (WS-1V)
for Wake Forest; and (4) Fantasy Lake
(Wake County, Neuse River Basin) for
water supply (WS-II) for the Town of
Rolesville. Public hearings will be held
in July.

B Approved delegating to the Metropoli-
tan Sewerage District of Buncombe
County the authority to permit public
gravity sewer extensions within its
service area. Most large N.C. munici-
palities have this delegated authority.

B Gave permission to the Water Quality
Section to initiate a stakeholder
involvement process to develop a
framework for a comprehensive
stormwater management program. The
process will be conducted on a sched-
ule to allow DWQ to meet federal
deadlines for developing a state
implementation plan for the NPDES
Phase II stormwater rules. The stake-
holder process will be conducted
during April-June by a professional
facilitator.
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B Approved amendments to air quality
incinerator rules and volatile organic
compound rules.

B Approved holding public hearings on
adoption and amendment of air quality
rules dealing with emissions of nitrogen
oxides (NOx) from coal-fired electric
utility boilers. Differing proposals for
reducing NOx emissions have been put
forward by the N.C. Department of
Environment and Natural Resources, by
a group of environmental organizations,
and by Duke Energy and Carolina
Power and Light Company. These
groups continue to discuss the various
proposals and will present revisions to
the EMC Air Quality Committee and
the EMC in April. The notice of public
hearing will not be published in the
N.C. Register until after revised
proposals are presented. Multiple
public hearings will be held across the
state.

February, March
action of the EMC
Water Quality
Committee

In February, 2000, the N.C. EMC’s
Water Quality Committee took the
following action:

B Approved Water Supply Watershed
Protection Ordinances for the towns of
Blowing Rock, Rhodiss, and Siler City;
the City of Trinity; and the counties of
Anson, Pitt, Scotland, and Stanly.
Approved Water Supply Watershed
Protection Ordinance revisions for the
cities of Archdale and Randleman and
the counties of Forsyth and Randolph.

B Approved holding public meetings in
April to take comment on the draft
revised New River Basinwide Water
Quality Plan.

continued page 8



8 WRRI NEWS

EMC Water Quality
Committee continued

B Approved holding public meetings in
April to take comment on the draft
revised Cape Fear River Basinwide
Water Quality Plan. Staff will be
requesting input on the issue of riparian
buffer area protection requirements in
the Cape Fear since the Clean Water
Act of 1999 authorized buffer rule
development for this basin.

In March, the N.C. EMC’s Water
Quality Committee took the following
action:

B Approved Water Supply Watershed
Protection ordinances for the Towns of
Robbinsville, Pinebluff, and Hildebran
and Ashe County.

B Approved, with mitigation, a variance
from the Neuse River Riparian Area
Protection rules for a site at the
intersection of highways 86 and 57 in
Hillsborough, Orange County. The
owner will be allowed to pipe about
240 linear feet of an unnamed tributary
of Stroud’s Creek.

B Denied staff request to publish a
notice of rulemaking for statewide
riparian area buffer protection rules.
The Committee asked staff to begin an
informal process to gather input and
technical information on the subject of
statewide buffer rules but were
concerned that publishing a rulemaking
notice before having an opportunity for
widespread public education would
generate misunderstanding and
opposition.

B Refused to give approval to a staff
report required by the General
Assembly on whether and under what
circumstances privately owned
wastewater treatment systems should
be required to connect to publicly
owned systems. The report was due to
be presented to the legislative Environ-
mental Review Commission (ERC) in
March, but the committee directed staff

to ask the ERC for more time and to
correct what it saw as deficiencies in
the report. Water Quality Committee
members expressed the opinion that the
report did not answer the question
posed by the General Assembly and did
not consider the interests of those
affected by noncompliant private
wastewater treatment systems. They
directed staff to revise the report,
focusing more narrowly on the question
asked by the General Assembly and
less on the broader issue of
regionalization of wastewater treat-
ment. The staff had recommended that
the General Assembly fund a study by a
consultant of regionalization issues.

March action of
the EMC
Groundwater
Committee

February action of the Groundwater
Committee is covered in other articles. In
March, the Groundwater Committee
approved taking to the full EMC a
request to initiate permanent rulemaking
and a temporary rule to establish a
compliance schedule for technical
requirements for underground storage
tanks (USTs) located near water supply
wells and certain surface waters.

Staff told the committee that
significant noncompliance with certain
UST requirements has been discovered
and that forcing tank owners to come into
immediate compliance would inflict
extreme hardship.

Groundwater rules that became
effective January 1, 1991, prohibit
placement of USTs within 100 feet of a
public water supply or within 50 feet of
any other well used for human consump-
tion. The rules also require secondary
containment for USTs that are within 500
feet of a well serving a public water
supply, within 100 feet or any other well
used for human consumption, or within
500 feet of any surface water classified
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as High Quality Waters, Outstanding
Resource Waters, Water Supply, and SA-
Shellfish Waters. When the N.C. Public
Water Supply Section recently began
inventorying transient non-community
water supplies it found many at conve-
nience stores where USTs are within 500
feet of wells used to supply water for
beverage making and for employee and
public restrooms.

Inspections by the Underground
Storage Tank Section found that some
tanks installed within 500 feet of wells
prior to 1991 had not been upgraded with
secondary containment as required. To
gauge the extent of noncompliance the
UST Section and the N.C. Petroleum
Marketers Association conducted a
survey. Based on the survey, the UST
section thinks that 50 percent of USTs in
the state fall under the requirement for
secondary containment because they are
within 500 feet of water supply wells and
that 80% (or about 4,800 facilities with
14,400 tanks) are not in compliance.

Staff told the committee that the
Department of Environment and Natural
Resources had held meetings with
stakeholders over a five-month period
and that rules had been agreed to in order
to address the situation.

The proposed rules would set up a
schedule for compliance with secondary
containment measures as follows:

M metal piping and ancillary equipment
by Jan 1, 2005,

M fiberglass or non-metal piping and
ancillary equipment by Jan 1, 2008,

M tanks installed on or before Jan 1,
1991, by Jan 1, 2008,

B tanks installed after Jan 1, 1991, by
Jan 1, 2016.

The proposed rules would also
require installation of tank gauging
systems, line leak detection for each
pressurized pipe, testing each month of
each UST, line tightness testing of piping
each year, and sampling of water supply
wells once each year for various petro-
leum constituents.

Presumably, the proposed rules will
be on the EMC agenda in April.
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EMC struggles with issue of arsenic in groundwater

At its February 2000 meeting the EMC
Groundwater Committee revisited for the
second time a proposal to adopt a
temporary rule lowering the groundwater
standard for arsenic.

The state’s groundwater standards
set cleanup levels for contaminated sites
and may affect allowable concentrations
in wastewaters applied to land or
discharged to on-site waste treatment
systems. Groundwater standards do not
set allowable concentrations for drinking
water—drinking water standards deter-
mine how much of a contaminant may be
in finished drinking water from public
water supplies. However, private wells
are not subject to drinking water stan-
dards and are not routinely tested for
contamination. Therefore, State ground-
water standards are surrogate drinking
water standards for those with private
supplies, and State policy is to protect all

groundwater for drinking water purposes.

A proposal for temporary rules to
lower the allowable levels of arsenic,
along with MTBE, in groundwater was
first presented to the Groundwater
Committee in September 1999 at the
same time as the request for permanent
rulemaking on new standards for the
substances. The Division of Public
Health had raised concerns about leaving
the current standards in place during the
two years it will take to get permanent
rules into effect. When the proposals
reached the full EMC in October 1999,
the body agreed to initiate permanent
rulemaking on arsenic and MTBE but
sent back to the Groundwater Committee
for further study the proposal for
temporary rules.

In December, the Groundwater
Committee again considered the requests
for temporary rules. The committee
decided that it had not been provided
enough evidence to justify a temporary
rule for either substance but asked to
revisit the proposal for arsenic when
more information could be gathered.

In February 2000, Dr. Luanne
Williams of the N.C. Division of Public
Health again appeared at the Groundwa-

ter Committee meeting to argue for a
temporary rule on arsenic. As she had
done before, Williams told the commit-
tee that the current standard (0.05
milligrams per liter [mg/L]) for arsenic is
2,500 times what her division recom-
mends and that the cancer risk from
drinking water with this much arsenic in
itis 2.5 in 1,000, which greatly exceeds
the state target for cancer risk of 1 in one
million. Williams also told the commit-
tee that a number of contaminated sites
in North Carolina on EPA’s Superfund
National Priority List have confirmed
arsenic contamination and that some are
in populated areas where people may be
using groundwater for drinking.

By leaving the current standard in
place, Williams said, ““You’re increasing
cancer risk by allowing people to be
exposed two more years.”

However, Williams could not
identify and enumerate drinking water
wells contaminated. Because precise
exposure evidence was lacking and
because changing cleanup levels would
not immediately change the concentra-
tions in what people may be consuming,
many committee members were
unconvinced that the situation qualified
as a “serious and unforeseen threat to
public health, safety and welfare.”

The vote on Commissioner Marion
Deerhake’s motion to recommend a
temporary rule was evenly split. Ground-
water Committee Chairman Ryan Turner
broke the tie in favor of recommending a
temporary rule.

When the issue was taken to the
EMC the following day, commissioners
were still unable to make a decision.
Commissioner Charles Peterson said that
he considered the arsenic threat an issue
of environmental justice since people
who depend on private water supplies do
not have the same protection as those
served by tightly controlled public water
supply systems.

Other commissioners were
unconvinced that the situation warrants a
temporary rule and Commissioner Leo
Green raised concerns about the effect of

lowering the standard on land applicators
of wastewater.

When opposing motions surfaced,
Commissioner Dan Besse moved to
postpone a vote until more information
on the immediacy of the threat could be
presented, and commissioners accepted
Besse’s compromise.

Presumably, the Groundwater
Committee will take up the issue of a
temporary rule to revise the groundwater
standard for arsenic for a fourth time in
the future.

Complicating the EMC’s decision
about a temporary arsenic rule is EPA’s
delay in issuing a revised drinking water
standard. The Safe Drinking Water Act
Amendments of 1996 mandated that EPA
revise the drinking water standard for
arsenic and publish a proposed standard
by January 1, 2000. However, the
proposed standard has not been pub-
lished, and EPA now says it will not be
published until June.

A recent National Research Council
study commissioned by EPA recom-
mended lowering the current standard of
50 micrograms per liter (Lg/L), based on
new data on lung and bladder cancer, but
did not recommend a level. EPA must
consider many factors when setting a
drinking water standard, including the
availability of analytical methods,
efficiency of treatment technologies, and
cost of treatment options.

N.C.’s current groundwater standard
of 0.05 mg/L is the equivalent of 50 nug/L
— the standard that EPA has been
advised to lower. Permanent rulemaking
is underway to change the N.C. standard
to 0.00002 mg/L (0.02 pug/L). According
to the EPA website, 2.0 ug/L is the
lowest level of arsenic in water that can
be reliably measured with some degree
of accuracy and precision on a routine
basis.

How N.C.’s proposed new standard
will compare to the yet-to-be proposed
EPA standard is of some concern to the
EMC and has played a role in the body’s
reluctance to vote on a temporary rule.
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Landowners are key to success
of N.C. Wetlands Restoration Program
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North Carolina
has lost more than
one-third of its
original wetlands
along with the
flood storage,
filtering, and
habitat services
that wetlands
provide. Even
though laws and
regulations are in
place to minimize
the loss of

wetlands and
riparian areas to

shed, several willing
landowners may need
to be found to make a
project possible.

Therefore, the N.C.
Wetlands Restoration
Program is looking for
landowners interested
in wetland and riparian
area stewardship.

To help landown-
ers determine their
level of interest in
being part of the effort
to restore wetlands and
riparian area values in
North Carolina, the

residential and

commercial

development, in a fast-growing state like
North Carolina, permitted impacts—
including construction of highways,
utilities, and other basic essential
infrastructure—will continue to cause
losses of wetland and riparian area
functions and values. In 1998-99 alone, a
total of 1,128.25 acres of wetlands and
53,771.40 linear feet of streamside areas
were lost through the Clean Water Act
401 and 404 permitting processes.

To address historic and unavoidable
future losses, the General Assembly
created the N.C. Wetlands Restoration
Program in 1996 to repair degraded areas
and create new areas to compensate for
losses.

About two-thirds of North Carolina’s
remaining wetlands and associated
floodplains and streamside (riparian)
areas are privately owned. For that
reason, private landowners will deter-
mine the success of this crucial ecologi-
cal program.

When the General Assembly created
the Wetlands Restoration Program, it
mandated that the program take a holistic
approach, looking at all natural re-
sources, to achieving a net increase in the
state’s wetland acreage, functions and
values. Legislators also directed the
program to find ways of increasing the

ecological effectiveness of wetlands
restoration or creation projects carried
out to compensate for unavoidable
losses.

To meet these mandates, the Wet-
lands Restoration Program has developed
basinwide plans for each of North
Carolina’s 17 river basins. These plans
identify within each basin watersheds
where restoration can make a real
difference in water quality and where the
potential for successful restoration is
high.

A major factor in rating the potential
for success is making sure that any
restoration project is protected long-term
from land disturbing activities, such as
clearcutting and development. To assure
long-term protection, the Wetlands
Restoration Program needs to either buy
the land where the project is located or
acquire a conservation easement—either
by purchasing the easement or receiving
the easement through donation.

Because sale or donation of land or
easements to the Wetlands Restoration
Program is strictly voluntary, every
single wetlands restoration project in
North Carolina must begin with a willing,
interested landowner. Since projects are
done on a watershed scale and may often
involve multiple sites within the water-

Wetlands Restoration
Program has produced a landowners
guide. The guide explains the functions
and goals of wetland and riparian area
management programs. It also contains
descriptions of voluntary wetland and
riparian area protection mechanisms.
And it includes descriptions of and
contacts for the federal, state and
nonprofit/private wetland and riparian
area programs that offer financial and
technical assistance to landowners who
want to protect and manage their
property for ecological purposes. The
guide also includes a “decision tree”
which interested landowners can use to
choose the best option for long-term
protection and management of wetland
and/or riparian areas.

For a copy of “A Guide for North
Carolina Landowners: Financial Incen-
tives and Technical Assistance Program
Which Apply to Wetlands, Streams and
Streamside (Riparian) Areas” contact the
N.C. Wetlands Restoration Program at
(919) 733-5208. Information about how
landowners may join in the work of
restoring the state’s wetlands and riparian
areas is available at website: http://
h2o.enr.state.nc.us/wrp/files/
landown.htm. A landowner participation
interest form can also be found at this
site.
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N.C. mulls response to radon drinking water rule

In November, the U.S. Environmental
Protection Agency proposed a rule for
dealing with radon in drinking water.
Radon is a naturally occurring radioac-
tive gas that may cause cancer, and may
be found in drinking water and indoor
air. Some people who are exposed to
radon in drinking water may have
increased risk of getting cancer, espe-
cially lung cancer, over the course of
their lifetimes.

According to a National Academy of
Sciences (NAS) report, breathing radon
in the indoor air of homes is the primary
public health risk from radon, contribut-
ing to about 20,000 lung cancer deaths
each year in the United States. Radon is
the second leading cause of lung cancer
in the United States. Based on NAS
reports, EPA estimates that radon in
drinking water causes about 168 cancer
deaths per year, 89 percent from lung
cancer caused by breathing radon
released from water, and 11 percent from
stomach cancer caused by drinking water
containing radon.

Under the proposed rule public
community water systems in North
Carolina using groundwater or mixed
ground-surface water would have to meet
a Maximum Contaminant Level (MCL)
for radon in drinking water of 300
picoCuries per liter (pCi/L) unless the
state develops and implements a multi-
media mitigation (MMM) program to
reduce radon in indoor air. If the state
develops an MMM program, then public
community water systems would have to
meet the Alternative Maximum Contami-
nant Level (AMCL) of 4000 pCi/L.

Congress provided for the MMM
program in the 1996 Safe Drinking Water
Act Amendments because of the unique
characteristics of radon. In most cases,
radon released to indoor air from soil
under homes and buildings is the main
source of exposure, and radon released
from tap water is a much smaller source
of radon in indoor air. It is more cost-
effective to reduce risk from radon
exposure from indoor air than from
drinking water.

According to N.C. Public Water
Supply Section Chief Jessica Miles, the
N.C. Division of Radiation Protection has
estimated that 67 percent of the public
community water supply systems in North
Carolina will not be able to meet the
proposed radon MCL. These systems—
some of them serving subdivisions and
mobile home parks—would have to
implement high-performance aeration,
which is the Best Available Technology
identified by EPA for radon removal, or if
they fit the definition of “small system”
they could install other technologies,
including point-of-entry granular
activated carbon (GAC) filters. These
technologies would be very expensive
and raise other public health concerns
(disposal of GAC).

Therefore, the Public Water Supply
Section has begun a process to gather
stakeholder input for possible develop-
ment of a multimedia radon mitigation
program.

Under the proposed EPA require-
ments, an MMM program to address
radon in indoor air must address four
criteria:

1. Public involvement in development of
the MMM program plan.

2. Quantitative goals for making existing
homes and building new homes radon-
resistant.

3. Strategies for achieving the goals.

4. Plan to track and report results.

While an MMM program sounds like
a rational alternative to forcing an
expensive treatment technology on many
small public water supply systems, it
must be noted that no law provides any
agency the authority to enforce indoor air
quality standards. Therefore, any MMM
program developed would depend upon
(1) convincing homeowners in areas
where radon is a problem to implement
certain retrofits to reduce radon in their
homes, (2) the willingness of home
builders to accept codes requiring radon
barriers, or alternatively to voluntarily
build radon barriers into homes, and (3)
the willingness of the real estate industry
to accept requirements that homes be

tested for radon and, if necessary,
mitigated at the time they are sold.

The method chosen to address radon
may be of particular importance in North
Carolina. Studies done in the 1970s and
1980s suggest that public exposure to
radon in North Carolina may be signifi-
cantly higher than for the nation as a
whole. Statewide surveys of radon in
N.C. groundwater have found concentra-
tions from zero to over 46,000 pCi/L. A
WRRI study by UNC-Chapel Hill
scientists published in 1987 suggested
that primary concern about radon in
water supplies should be directed toward
supplies located in granites and in
gneisses within the Blue Ridge or inner
Piedmont or Raleigh Belt.

Discussions of a multi-media radon
mitigation program for North Carolina
are ongoing, and persons interested in
participating on behalf of stakeholder
groups are encouraged to participate. For
information, contact Jessica Miles, Chief
of the N.C. Public Water Supply Section,
at (919) 715-3232 or email:
Jessica.Miles@ncmail.net.

The final radon rule is expected in
August 2000. From the promulgation
date, states have 90 days to notify EPA if
they intend to implement a multimedia
radon mitigation program.

Environmental Defense
is the new name of
the organization formerly known as
the Environmental Defense Fund.

Environmental Defense says the
word “fund” was a source of confu-
sion and caused some to mistake the

organization for a government
agency.

Environmental Defense North Carolina
Office is located at 2500 Blue Ridge
Road in Raleigh. Email addresses for

Environmental Defense staff
have also changed.
For information call (919) 881-2601.




12 WRRI NEWS

Orders being taken for soill
conservation-water quality
license plates

In 1997, the N.C.
General Assembly
passed legislation
allowing the creation of
a special vehicle license
plate to promote soil
conservation and water
quality. Revenue from
the sale of the special
tags is to be credited to
the Soil and Water
Conservation Account
within the N.C.
Department of Environ-
ment and Natural

<. PROTECT OUR WATER
used to fund environ-

mental education and water quality
education in North Carolina.

A DENR committee has recently
adopted a graphic that will be incorpo-
rated into the license plate, and the N.C.
Division of Soil and Water Conservation
(DSWC) is now taking orders for the
special plate. A minimum of 300 orders
must be received in order for the N.C.
Division of Motor Vehicles to produce
the tags.

Special North Carolina vehicle
license plates cost $20 annually in
addition to the regular $20 license fee.
Ten dollars of the special fee will go to
the N.C. DOT roadside beautification
(wildflower) program and $10.00 will go
to the Soil and Water Conservation
Account for grants to schools for water
quality projects.

The final plate design has not been
completed; however, it will incorporate
the graphic on the right and will use three
colors.

If you would like to have a special
North Carolina soil and water conserva-
tion license plate, you should complete
an application form (available from N.C.
DSWC at 919-733-2302 or at the web

address below) and send it with your
check for $20 made payable to the N.C.
Association of Soil and Water Conserva-
tion Districts to:

N.C. Division of Soil and
Water Conservation
1614 Mail Service Center
Raleigh, NC 27699-1614

When DSWC has received 300
applications, it will forward the applica-
tions and fees to the Division of Motor
Vehicles, which will then produce the
tags. When your vehicle registration
comes due, DMV will send you your
special plate.

The application form for the special
water quality license plate is available in
pdf format at website:http://
www?2.ncsu.edu/ncsu/CIL/WRRI/
wqtagform.pdf

If you have questions about the soil
and water conservation license plate
program, please contact Steve Bennett
with DSWC Raleigh Regional Office at
(919) 571-4700.
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Riparian Buffer
Conference

Water quality and habitat
benefits and the economic
implications of Riparian
Buffers in North Carolina

Monday, May 22, 2000
McKimmon Center
Raleigh, NC

Pre-registration fee: $30.00
Pre-registration deadline:
May 5
The registration fee increases to
$50.00 after May 5

(An optional fieldtrip is being
planned for Tuesday, May 23
Field trip fee will be $30 before
May 5, $50 after May 5)

Presentations by invited
speakers will include:

M Effectiveness studies on buffers
and regional considerations by
Wendell Gilliam of NCSU

M The role of buffers in the urban
setting by Eric Livingston of
Florida Dept. Environmental
Protection

W NC Buffer Rules: Neuse, Cape
Fear, Catawba, Tar-Pam, and
beyond by Greg Thorpe of N.C.
Division of Water Quality

B Prioritization of riparian buffers for
stream protection and restora-
tion by Pat Davis of Triangle J
Council of Governments

M and much more

Posters are solicited and
will be refereed.

For Information/Registration:
Joni Tanner
NCSU Box 7619
Raleigh, NC 27695-7619
(919) 513-1678
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WRRI report
available

WRRI has recently published a peer-
reviewed technical completion report on
a research project for which it provided
funding. Single copies of WRRI reports
are available free to federal/state water
resource agencies, state water resources
research institutes, and other water
research institutions with which
exchange agreements have been made.
Single copies of publications are
available to North Carolina residents at
a cost of $4 per copy prepaid ($6 per
copy if billed) and to nonresidents at a
cost of $8 per copy prepaid (310 per
copy if billed). Send requests to WRRI,
Box 7912, North Carolina State
University, Raleigh, NC 27695-7912 or
call (919) 515-2815 or email:

water_resources @ncsu.edu.

Management of Forested Filter
Zones for Dispersion and Treat-
ment of Agricultural Runoff
Report 312 January 2000

by E. Carlyle Franklin, James D.
Gregory, John E. Parsons and Dennis W.
Hazel—Departments of Forestry and
Biological and Agricultural Engineering,
N.C. State University

Forested filter zones (FFZs) provide a
good opportunity to reduce nonpoint
source pollution from agricultural runoff.
Farmers own about one-third of the non-
industrial private forestlands in the
Southeast, much of which borders
agricultural fields. These zones are
usually forested because they are too
steep or wet for agriculture, and they can
serve well as filter zones. The major
problem in effectively utilizing these
zones, however, is that surface storm
flow leaving agricultural fields is usually
naturally or artificially concentrated in an
ephemeral channel, waterway, or gully
before or soon after it enters the FFZ.
Therefore, little of the filtration capacity
of the zone is utilized. To enhance

filtration capacity of FFZs, flows must be
dispersed laterally on contour across the
upper portion of the zone.

In this project, a new design of level
spreader called a “trenched” level
spreader (TLS) was tested for its ability
to disperse storm flows over a large area
of a filter zone. The TLS was tested over
an extended period of time in two small
FFZs bordering agricultural fields at the
Oxford Tobacco Research Station in
Granville County, NC.

Each FFZ was equipped with an
upper and lower H-flume instrumented
with automatic stage recorders and
sampling devices. The experimental field
design allowed storm flows to be
dispersed by use of a TLS or to remain
concentrated in natural ephemeral
channels approximately centered in each
FFZ. This was done with a distribution
box just below the upper flume in each
watershed. Water from a nearby lake was
pumped into the upper flumes to create
artificial storm flow events, which were
used to study the hydrology of FFZs with
and without disbursement of flow.
Natural events were used to study
hydrology and water quality improve-
ment with concentrated and dispersed
events.

Results of artificial events indicated
only small differences between saturated
and field capacity in total flow volume,
peak flow rate and time to peak flow, but
large differences between dry and moist
antecedent conditions. Effects of dis-
persed versus concentrated flow were
modest in one FFZ, except with dry
antecedent moisture conditions, while
effects were larger in the second FFZ.
Results of natural events pertaining to
hydrology indicated no difference in total
storm flow between upper and lower
flumes in one FFZ but a large decrease in
peak flow rate. Results in the second FFZ
indicated large effects of dispersion in
total storm flow and in peak flow rate.

Results pertaining to water quality
indicated that dispersion of storm flow
drastically improved removal of total
suspended solids, ammoniacal nitrogen,
and ortho-phosphate. Only small im-
provements were seen in removal of
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nitrate nitrogen, total Kjeldahl nitrogen
and total phosphorus.

The researchers say results of this
project show that their level spreader
design is more versatile in application
and more effective that the earlier design
currently recommended by the Natural
Resources Conservation Service for
removing sediment from field runoff.
They anticipate that their design will
soon be commonly used as a BMP for
tilled agricultural fields and say it could
be effective around pastures and for
dispersing animal waste from lagoons
onto forested areas as well as along
highways and construction sites.

POSITION AVAILABLE
Executive Director of the North
Carolina American Water Works

Association and Water

Environment Association

(NC AWWA/WEA)
Salary Range: $55,000 to $70,000

Person in this position serves under the
general supervision of the Board of
Trustees and directs all administrative and
operational activities and programs of the
NC AWWA/WEA.

Graduation from a four year college with a
major in management, business adminis-
tration, industry related technical degree,
or related curriculum with five years of
management experience including
supervisory responsibilities or an equiva-
lent combination of education and
experience. Appropriate experience and
certifications in the water and/or wastewa-
ter fields desirable. Must be bondable;
possess ability and willingness to travel as
required and furnish a reliable vehicle
(mileage reimbursement at federal rate
applies); reside in or be willing to relocate
to the Raleigh area.

Resume to: Mr. Howard Kimbrell—Arcadis,
Geraghty and Miller, Inc., 2301 Rexwoods
Drive, Suite 200 Raleigh, NC 27607-3366
Fax: 919-782-5905. A copy of the job
description may be obtained by calling
Eileen Maiolo at (704) 786-1783.
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Publications

A fact sheet is now available from the
N.C. Division of Water Quality (DWQ)
summarizing riparian buffer protection
rules that are in place in the Tar-Pamlico
and Neuse River Basins. The fact sheet
provides a quick, easy-to-read orientation
to the rules for those who may be
affected by them. The fact sheet is
available online at http://
h2o0.enr.state.nc.us/nps/tarp.htm or http://
h2o.enr.state.nc.us/nps/neuse.htm. It is
also available from Jamie Smith with
DWQ at (919) 733-5083 ext 558.

The U.S. EPA has recently published a
new forestry fact sheet entitled “Achiev-
ing Cleaner Waters across America:
Supporting Effective Programs to
Prevent Water Pollution from Forestry
Operations.” This fact sheet explains
the August 1999 proposed regulatory
revisions to the National Pollutant
Discharge Elimination System (NPDES)
Permit Program regarding forestry
activities. The fact sheet is available
online in html format at http://
www.epa.gov/owow/tmdl/cleanh20.html
or in pdf format at http://www.epa.gov/
owow/tmdl/cleanh20.pdf. Hard copies
are available at no charge from the
National Service Center for Environmen-
tal Publications at (513) 489-8190.
Please include the document number
(EPA 841-F-00-002) when ordering.

The N.C. Cooperative Extension Service
has launched Currents, a newsletter for
the White Oak River Basin. To be
added to the mailing list, contact Christy
Perrin, Campus Box 8109, NCSU,
Raleigh, NC 27695-8109 or
Christy_Perrin@ncsu.edu.

Friends of the Earth, Taxpayers for
Common Sense, and the U.S. Public
Interest Research Group Education Fund
have published Green Scissors 2000:
Cutting Wasteful and Environmentally
Harmful Spending. Among the tax-
payer-funded projects the groups identify
as wasteful and harmful to natural

resources and public health is the N.C.
Oregon Inlet jetty construction project.
The report is available at website: http://
foe.org.

What is “carbon sequestration?” Its’ a
concept for reducing global CO, that the
U.S. Department of Energy is sinking
millions of taxpayer dollars into. Read
all about it in DOE’s new 223-page pdf
publication Carbon Sequestration:
State of the Science at http://www.fe.
doe.gov/coal_power/sequestration/
index_rpt.html.
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The U.S. EPA has published proceedings
of the National Conference on Retrofit
Opportunities for Water Resource
Protection in Urban Environments
held Feb 9-12, 1998, in Chicago. The
publication contains a number of
presentations that will be of interest to
those who manage urban stormwater
programs. The publication is available on
CD ROM (EPA625C99001) from EPA’s
National Center for Environmental
Publications at http://www.epa.gov/
ncepihom/newpubs.htm.

North Carolina Precipitation/Water Resources

(County, Basin)

(% of long-term median)

January February
Rainfall (+/- average)
Charlotte 4.07" (+0.36" 1.87"(-1.87")
Greenshoro 4.03" (+0.32") 1.54"(-2.30")
Raleigh 6.03" (+2.55") 2.20"(-1.48")
Wilmington 4.66" (+0.79" 1.31"(-2.39")
Streamflow January February
Index Station mean flow (CFS) mean flow (CFS)

(% of long-term median)

average for month)

Valley River at Tomotla (Cherokee, Hiwassee) 224 (61%) 219 (53%)
Oconaluftee River at Birdtown (Swain, Tenn) 439  (67%) 616 (84%)
French Broad River at Asheville (Buncombe, FB) 1,400 (62%) 1,650 (66%)
South Fork New near Jefferson (Ashe, New) 267 (59%) 387 (70%)
Elk Creek at Elkville (Wilkes, Yadkin/Pee-Dee) 53  (61%) 71.9 (68%)
Fisher River near Copeland (Surry, Yadkin/Pee-Deg) 132 (73%) 131 (64%)
South Yadkin River near Mocksville (Rowan, Yadkin/PD) 220 (57%) 274 (57%)
Rocky River near Norwood (Stanly, Yadkin/Pee-Dee) 1,820  (66%) 3,100 (91%)
Deep River near Moncure (Lee, Cape Fear) 2,180  (94%) 3,700 (122%)
Black River near Tomahawk (Sampson, Cape Fear) 1,000  (93%) 1,620 (119%)
Trent River near Trenton (Jones, Neuse) 390 (120%) 450 (115%)
Lumber River near Boardman (Robeson, Lumber) 2,130 (110%) 4,170 (170%)
Little Fishing Creek near White Oak (Halifax, Pamlico) 213  (90%) 300 (96%)
Potecasi Creek near Union (Hertford, Chowan) 270  (64%) 571(110%)
Groundwater
Index well January depth February depth
(Province) below surface (ft) below surface (ft)
(departure from (departure from

average for month)

Blantyre (Blue Ridge) 34.63 (-1.98) 33.75 (-2.07)
Mocksville (Piedmont) 18.27 (-2.03) 17.89 (-2.15)
Simpson (Coastal Plain) 2.23 (+0.88) 3.37(-0.38)

Source: U.S. Geological Survey’s Water Resources Conditions in North Carolina
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Websites

O The National Biological Informa-
tion Infrastructure (NBII) Develop-
ment Team has unveiled BioBot, the
first intelligent biological search engine
on the Internet, at http://www.nbii.gov/
biobot. BioBot will aid in the discovery,
access and delivery of information by
providing a centralized location to
search for much of the biological
information currently found on the
Internet. Users may search and access
current biological holdings on the
Internet and/or define specific topic of
interest and have information delivered
to a personal web page on a daily,
weekly, biweekly or monthly basis.

3 The Center for Watershed Protec-
tion has a new website at http://
www.cwp.org. Many articles from the
Center’s Watershed Protection Tech-
niques journal area available online at
the site. The center is also offering a new
electronic newsletter.

Conferences and

workshops

O Cape Fear River Assembly’s 27th
Annual Meeting will be held April 17-
18, 2000 at the Hilton Greensboro,
Greensboro, NC. For information contact
Cape Fear River Assembly, PO Drawer
1510, Fayetteville, NC 28302, (910)
323-4191 ext.22

O East Carolina University and the
Center for Transportation and the
Environment will present “In the
Aftermath of Hurricane Floyd:
Recovery in the Coastal Plain” May
24-26, 2000. This conference will bring
together scientists, citizens, and public
officials to examine the impacts of the
hurricane and flood on the people and the
economy of Eastern North Carolina.
Feature presenter will be Dr. Dennis
Mileti of the Natural Hazards Mitigation
Center, author of Disasters by Design.
For information go to:
http://www.ecu.edu/coas/floyd

or contact Laura Edwards at ECU (252)
328-2484, edwardsl @mail.ecu.edu

O If you yearn for stimulation and
inspiration and who want to re-experi-
ence nature’s mysteries directly, Warren
Wilson College invites you to its seven-
day Voyageur Journey in northern
Ontario from July 29 - August 5, 2000.
Paddle the Georgian Bay and the French
River in six-person Voyageur Canoes,
tracing the ancient pathways of the
indigenous peoples and the French fur-
traders. The writings of Thomas Berry
and Ray Anderson will provide context
for this wilderness experience. For
information call John C. Huie, Director
of Warren Wilson’s Environmental
Leadership Center at (828) 298-3325 ext
455 or email him at jhuie @ warren-
wilson.edu.

O The U.S. Environmental Protection
Agency is sponsoring Life Cycle
Assessment: Tools for Sustainability
April 25-27, 2000, at the Hyatt Regency
Crystal City in Arlington, VA. For
information visit website http://
www.epa.gov/ttbnrmrl/inlca.htm or call
(206) 463-7431.

O The National Water Quality Monitor-
ing Council will present the 2000
National Monitoring Conference:
Monitoring for the Millennium April
25-27, 2000, at the Hyatt Regency in
Austin, TX. For information visit
website: http://nwqmc.site.net or call
(405) 516-4972.

O The N.C. Environmental Health State
of Practice Committee and others will
present Large Wastewater Systems:
Construction Authorization, Opera-
tion, Maintenance & Enforcement
April 5-7, 2000, in Winston-Salem, NC,
and August 9-11, 2000, in Charlotte, NC.
For information visit website: http://
www.sph.unc.edu/oce/courses/
largesystems.htm or call (919) 966-4032.

O The National Arbor Day Foundation
will present Buffers: Commonsense
Conservation for Urbanizing Land-
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scapes May 9-11, 2000, at the Lied
Conference Center in Nebraska City,
Nebraska. For information visit website:
http://www.arborday.org/programs/
conferenceregS.html or call (888) 448-
7337.

The N.C. Watershed Coalition
and Catawba College
invite you to the

4th Annual N.C. Watershed
Coalition Conference

“The Flood, the Floodplain,

and Protecting our Rivers”

Friday and Saturday, June 23 and 24
at Catawba College, Salisbury, NC.

Special guest speaker is
Andy Lipkis of TreePeople.

There will be a Friday evening concert
and guided walks in the natural preserve
and the third annual canoe trip down the

Yadkin River (Saturday).

For information contact Peg Jones at

(828) 369-7877 or rivers@dnet.net

INTERNSHIP AVAILABLE

The Water Quality Monitoring Section of the City
of Greensboro’s Storm Water Services Division
is offering an internship position for an under-
graduate or graduate student interested in bi-
ology, water resources, ecology, chemistry, ge-
ography, statistics, water quality, and/or envi-
ronmental sciences.

Position: Water Quality Monitoring Assistant

Duration: May — August 2000, 40 hours per
week

Salary: $7.00 - 8.00 per hour

Please submit letter of interest
and résumé to:
Kimberly Yandora
City of Greenshoro, Storm Water Services
401 Patton Avenue
Greenshoro, NC 27406
(336) 373-2741
e-mail: kim.yandora@ci.greenshoro.nc.us

DEADLINE: April 14, 2000



The Ecology of Urban Soils:
Designing and Managing Soils for
the Living Landscape
June 11-13, 2000
Radisson Hotel, St. Paul, MN

This three-day conference will focus
on the importance of the soil in

sustaining a healthy, living landscape.

Sessions include: Designing and
Engineering Urban Developments for
Zero Runoff; Compacted Soils and
Plant Health; Correcting Compacted
Soils; Soil Drainage, Using Designed
Soils in the Development of Large
Scale Landscapes; Restoration Soil
Science; Engineered Soils and more.
Continuing Education Units are being
requested for several professional
certifications.

For additional conference informa-
tion and registration information visit
website: http://www.scisoc.org/
opae/shortcourse/UrbanSoil/top.htm
or call the American Phytopathologi-
cal Society at (615) 454-7250

1999-2000 Water
Resources Research
Seminar Series

Presentations take place in the Ground
Floor Hearing Room of the Archdale
Building in downtown Raleigh or in
Room 1132 of Jordan Hall on the N.C.
State University campus. Presentations
begin at 3 pm unless otherwise noted.
This schedule is also posted on the
WRRI website, and any changes will be
posted there. (http://www2.ncsu.edu/
ncsu/CIL/WRRI/2000seminars.html) For
additional information contact Associate
Director Robert Holman at (919) 515-
2815 or Robert_Holman @ncsu.edu.

Monday, Mar 27, 2000, Jordan
Benefits of Quality Improvements
in N.C.’s Water Resources
Asst Professor Dan Phaneuf,

NC State Univ Dept Agricultural and
Resource Economics

Monday, April 24, 2000, Archdale
Impact of Sediment Processes on Water
Quality in the Neuse River Estuary
Asst Professor Marc Alperin, UNC-Chapel
Hill Dept Marine Science

Monday, May 22, 2000, Jordan
Soil Processes Impacting Groundwater
Quality in the North Carolina Piedmont:
Contamination by Organic Agrochemicals
Asst Professor Dharni Vasudevan, Duke Univ
Nicholas School of the Environment

I \orth Carolina Water Resources Association NN

NCWRA

I \orth Carolina Section of the American Water Resources Association I

Luncheon and Forum Schedule
Overuse of Eastern North Carolina Aquifers
Land Use Planning

April 10, 2000
Sept 11, 2000

All luncheon/forums take place at 11:30 am at the Jane S. McKimmon Center on the N.C. State
University campus. For additional information call Robert Holman at WRRI (919/515-2815).
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