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North Carolina’s Department of Trans-
portation (DOT) has agreed to imple-
ment a statewide program to reduce the
effects of highway runoff on surface
waters. In June, the N.C. Division of
Water Quality (DWQ) issued NC DOT
an NPDES stormwater permit that
requires the department to address
stormwater discharges from roadways
throughout the state to sensitive wa-
ters—that is, High Quality Waters
(including all water supply and
shellfishing waters), Outstanding
Resource Waters, Nutrient Sensitive
Waters, Trout Waters and any waters of
the state which have a rating of partially
supporting or not supporting.

According to Jeanette Powell with
DWQ’s stormwater permitting program,
NPDES Stormwater regulations required
DOT to develop stormwater manage-
ment programs not only for its indus-
trial-type facilities but also for highway
drainage within municipalities and urban
areas subject to stormwater regulations.
Rather than develop multiple joint
programs with municipalities, DOT
chose to develop one comprehensive,
statewide program over which it can
have complete authority. The conditions
of the agency’s permit commit it to a
program of research, employee training,
best management practice implementa-
tion, and public education.

DWQ Director Preston Howard said
that the DOT stormwater permit condi-
tions provide a “high level of oversight
and environmental protection.”

Among the requirements of the five-
year DOT stormwater permit are the
following:

■ DOT must inventory stormwater
outfalls to sensitive waters, determine
the potential for pollution from each
outfall, and assess the feasibility of
retrofitting best management practices
(BMPs) to the sites.

■ During the last three years of the five-
year permit, DOT must retrofit at least
one drainage outfall in each of its 14

divisions. The outfalls retrofitted must
be the highest priority sites identified
by the outfall inventory.

■ DOT must fully evaluate the BMPs in
DWQ’s Stormwater Best Management
Practices manual and produce
guidance on the suitability of each for
DOT applications. Guidance for state
BMPs must be integrated into a BMP
Toolbox, which must be submitted to
DWQ for approval by Jan 1, 2000,
and must be in place for use by DOT

N.C. DOT receives statewide stormwater permit
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Director’s Forum
Kenneth H. Reckhow, Director, Water Resources Research Institute
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Water Resources Research Institute News

Did Pfiesteria cause the recent fishkill in
the Neuse? Were anoxia and hypoxia the
primary causal agents? Or, was the
overall cause a mix of these two factors?
How do we determine cause-effect based
on limited non-experimental data
reflecting after-the-fact conditions? Let’s
examine this issue further.

In nature, it is often not a trivial
matter to determine the cause of an event
like a fishkill even when extensive
monitoring occurred preceding and
during the event. Causal inferences from
data taken only during or after an event
are even more difficult to establish.
Given the important management
implications associated with the causes
of fishkills, guidelines can and should be
established for data collection and
rigorous scientific inference based on
observational and experimental evidence
collected before and at the time of a
major fishkill.

However, what about the still
common situation with little or no data
obtained until the fishkill is underway or
is effectively over? What can we infer
about the cause of fishkills for which we
have only limited observational data
taken after the kill and/or at a location
different from the site where the dead
fish were found?

Consider the figure below, with
boxes indicating events and the arrows
indicating the direction of causality.

Do these three after-the-fishkill
events confirm that Pfiesteria alone
caused the fishkill? No, of course not.
Yet, while this is not currently suggested
in the scientific community, it has been
implied in some popular accounts.

As scientists, we must be rigorous
and demanding of scientific evidence in
support of hypotheses. Indeed, we must
even be skeptical at times, thinking about

alternative ways that evidence might be
interpreted, before settling on the
hypothesis that ultimately enjoys the
greatest support.

Consider the following scenario. An
unavoidable, brief exposure of fish to
anoxic water initiates a kill. Then,
mixing and water transport removes both
dead and live fish from the low oxygen
water. Subsequently, released fish secreta

Pfiesteria observed at
site after fishkill

No anoxia/hypoxia
observed at

site after fishkill

Dead fish
have sores

Pfiesteria alone
caused the fishkill
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stimulate the Pfiesteria toxic zoospores,
and Pfiesteria completes the kill. What
evidence is found by the monitoring
team who arrives midway through the
kill? Pfiesteria, dead fish, and adequate
oxygen levels. What are they likely
conclude?

In that light, consider the figure on
the right. Here, boxes again represent
events and arrows indicate direction of
causality; further, I’ve added key factors
(in the ovals) that help determine
strength of certain causal links. For
example, the truth of the factor “site
conditions after fishkill reflect pre-kill
conditions” has influence on the strength
of the causal link between “sufficient
density of Pfiesteria zoospores observed
at site after fishkill” and “Pfiesteria
alone caused the fishkill.”

Now, we could debate both the
specific events and the level of detail that
I’ve included in this second figure.
However, even with its simple structure,
the second figure augments the first
figure with key information about
Pfiesteria (toxic zoospores present) and
assumptions about changes over time
and location that affect the strength of
evidence. Practical application of the

N , P , s a li n it y , t e m p e ra t u re
su p po rt P fi e st e r i a

P fi e ste r ia h a s b e e n
f ou n d a t th is  s it e

S u f fi c ie n t  d e ns it y  o f P fi e st e r i a
z o os po re s  o bse r v e d a t s it e  a f te r f ishk ill

D e a d fish  h a ve  so re s

P fi e ste r ia a l o ne  c a use d  th e  f ish k ill

N o a no x ia  or  h y po x ia
o bs e rv e d a ft e r fi sh ki l l

P fi e ste r ia  a l on e
p ro du c e d  so re s

S it e  c o n di tio n s a f te r  fish k ill
re f l e c t pre - k i ll  c o n di t io n s

F ish  d ie d  w h e re  f o un d

second figure for evaluating evidence
would probably require additional details
on such items as factors affecting change
in ambient conditions and absence of
other sore-producing organisms. We
must also acknowledge that, given the
limited inferences that can be made with
data taken after a fishkill, it is quite
possible that no cause or causes can be
identified with confidence in some
instances.

The recent fishkill in the Neuse,
attributed by some scientists to Pfiesteria
and by others to anoxia/hypoxia,
underscores the difficulty in drawing

cause-effect conclusions from limited
observational data. I emphasized the
difficulties in the causal linkages with
Pfiesteria, but I could just as easily
present similar difficulties for the anoxia/
hypoxia hypothesis.

When consequences of incorrect
inferences are severe, we must be
particularly demanding of the evidence.
Rapid response, good data collection
protocols, and an open mind should
eventually yield the evidence on fishkills
that we need to improve decision
making.

DOT Stormwater Permit
continued

no later than June 1, 2000. DOT must
also investigate and evaluate other
BMPs and submit the results to DWQ
for determination of whether they
should be integrated into the BMP
Toolbox. DOT must also evaluate
whether project planning and design
considerations—such as reduced
pavement widths, elimination of curb
and gutter, and provision of sheet
flow—can reduce stormwater impacts
on water quality.

■ DOT must regularly inspect for illicit
connections to its stormwater drain-
age system and for illegal dumping
activities. It must train staff and
contractors to identify these activities
and report them; it must maintain a
tracking database of reports; and it

must investigate reports. It must also
implement a public education
program designed to raise awareness
of the impact of stormwater dis-
charges from highways and to
facilitate public reporting of illicit
discharges.

■ During the first 18 months of the
permit period, DOT must, in coordi-
nation with DWQ, develop a monitor-
ing program that will help provide
estimates of pollutant loadings from
highway runoff and evaluate BMP
effectiveness. It must also monitor
runoff from its industrial facilities.

■ DOT must train employees and
contractors as to their responsibilities
related to stormwater control.

■ DOT must institute controls at
construction sites to prevent pollution
from vehicle fluids and building
materials.

■ DOT must implement stormwater
pollution prevention measures at its
“industrial facilities,” including those
related to state ferries, all vehicle
maintenance facilities, and asphalt
plants.

■ DOT must implement N.C. sediment
and erosion control measures at all
borrow pit and waste pile projects,
implement BMPs to treat borrow pit
wastewater before discharging it, and

continued page 8
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On May 1, 1998, the North Carolina
Coastal Resources Commission (CRC)
published in the N.C. Register a notice of
rulemaking indicating the commission’s
intent to amend the existing Estuarine
Shoreline Area of Environmental
Concern (AEC) rules and to extend the
AEC shoreline protection rules to public
trust waters. At the same time, the CRC
published notice that it intends to revise
priorities for awarding local planning
and management grants to local govern-
ments in the coastal area.

Since the CRC first approved rules
for development along estuarine waters
(15A NCAC 7H .0209) in 1978, popula-
tion in North Carolina’s coastal area has
increased dramatically. Currently, the
CRC’s estuarine shoreline jurisdiction
ends at the “inland waters” boundary (as
defined by N.C. General Statute 113-
A0113(b) (2)) and extends 75 feet
landward from the water’s edge or 575
feet landward from waters classified as
Outstanding Resource Waters.

The CRC supports expanding the
AEC landward and including shorelines
farther upstream that are adjacent to
public trust waters, where the CRC has
jurisdiction. Public trust waters are those
considered “navigable” within the 20
coastal counties. Shorelines adjacent to
these public trust waters would be added
to the current Estuarine Shoreline AEC,
and the managed area would be called
the “Coastal Area Shoreline AEC.” (The
CRC is not proposing to expand its
jurisdiction outside the 20 counties
subject to the Coastal Area Management
Act .)

The CRC proposes to:
■ require 75-foot vegetated buffers on

all lots in the Coastal Area Shoreline

July action of the North Carolina
Environmental Management Commission

Coastal Resources
Commission begins
rulemaking on
Estuarine Shoreline
AEC rules

continued next page

The N.C. Environmental Management
Commission (EMC) did not meet in
August. At its September meeting, the
commission took the following action:

■ Selected two members—Charles
Peterson and Will Fowler—to serve
on the Coastal Habitat Protection Plan
Review Committee and approved the
outline for the Coastal Habitat
Protection Plan. The Fisheries Reform
Act of 1997 requires the EMC, the
N.C. Coastal Resources Commission,
and the N.C. Marine Fisheries
Commission to jointly develop and
approve plans for protecting wetlands,
spawning areas, threatened/endan-
gered species habitat, primary and
secondary nursery areas, shellfish
beds, submerged aquatic vegetation
and Outstanding Resource Waters.
Agency personnel will draft plans,
and the plans will be reviewed and
aired publicly by an inter-commission
Review Committee before being
presented to the full commissions.
Plans are to be completed by July 1,
2003.

■ Approved a rulemaking schedule for
the nonpoint source nutrient reduction
plan for the Tar-Pamlico River Basin.
Because it appeared that the voluntary
approach to nonpoint source nutrient
reduction in the Tar-Pam would not
accomplish the required reduction, the
EMC had instructed staff in May to
develop a schedule for rulemaking for
an alternative mandatory nonpoint
source management strategy for the
Tar-Pam Basin similar to that adopted
for the Neuse. According to Rich
Gannon with the N.C. Division of
Water Quality, the process will begin
with publication in the N.C. Register
of a notice of rulemaking in October
1998. Following that, public work-
shops and stakeholders meetings will
be held in November. Following

public and stakeholder input, staff
will begin developing rule text. At the
same time, the Department of
Environment and Natural Resources
will be working with the General
Assembly to try to obtain additional
resources to implement the strategy.
Draft rules will be presented to the
EMC in March or April of 1999 and
will be followed by public hearings.
In May 1999, the EMC will once
again review progress on the volun-
tary nonpoint source nutrient reduc-
tion program. If progress under the
voluntary program does not prove
adequate to meet the reduction goal,
rulemaking on the mandatory strategy
will continue with publication of the
text of the rules in the N.C. Register
and additional public hearings.
Assuming no delays in any of the
required steps, the rules would
become effective August 1, 2000. For
additional information on the Tar-
Pamlico Nonpoint Source Nutrient
Reduction Plan, contact Gannon at
(919) 733-5083 Ext 356.

■ Approved variances from the Neuse
River Riparian Area Protection Rule
for the City of Raleigh’s Raleigh
Business and Technology Center in
south Raleigh and for the Onslow
Guilford Development in western
Wake County.

■ Approved a major variance from the
Water Supply Watershed Protection
rules for the City of High Point.

New EMC member
Governor James B. Hunt, Jr. has

appointed Frederick B. Starr to the EMC
to replace L.W. Locke who died in May.
Starr is retired president and CEO of
Thomasville Furniture Industries, Inc.
He lives in Sedgefield, outside Greens-
boro.
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Working on a short deadline under the
President’s Clean Water Action Plan
(CWAP), the N.C. Division of Water
Quality (DWQ) and the Natural Re-
sources Conservation Service (NRCS)
have cooperatively drafted an assessment
of watersheds across the state which
identifies watersheds most in need of
action to restore water quality or prevent
degradation of existing water quality.

After public comment, the draft will
be finalized, three to five priority
watersheds will be identified, and the
Unified Watershed Assessments (UWA)
will be submitted to EPA to make the
state eligible for new watershed restora-
tion funding expected to be made
available in 1999 and 2000 under the
CWAP. According to George Stem with
NRCS, any new funding will come
through the Clean Water Act Section 319
program and the USDA’s Environmental
Quality Incentives Program (EQIP),
although the amount of funding depends
upon the Congressional appropriations
process. Stem said that watershed
restoration funding under the CWAP will
be in addition to regular funding of the
319 and EQIP programs.

The draft Unified Watershed
Assessments (based on USGS 8-digit
hydrologic units in North Carolina)  were
developed using information from
DWQ’s Basinwide Water Quality
Management Plans, its 303 (d) listing of
impaired waters, priorities identified in
the Wetland Restoration Program plans,
and NRCS’s EQIP and Conservation
Reserve Enhancement Program (CREP).
Watersheds (or hydrologic units) are
listed in three categories: Category I:
those that do not meet clean water and
other natural resource goals; Category II:
those that meet standards but need action
to sustain water quality and aquatic
resources; and Category III: pristine
waters in largely federal, state, or local
managed watersheds.

A summary of the UWA category
ratings for 8-digit hydrologic units in
North Carolina (in ascending order) may
be accessed on the WRRI website at
http://www2.ncsu.edu/ncsu/CIL/WRRI/
noticeuwas.html.

The UWA summary and ratings  can
also be requested from Marsha Byrd at
(919) 733-5083 Ext 558 or Hope
Thompson at Ext 360.

Because the final UWAs must be
submitted to EPA by October 1, 1998,
public comment on the North Carolina
draft is due to Greg Thorpe (N.C.
Division of Water Quality, POB 29535,
Raleigh, NC 27626-0535) or George
Stem (USDA-NRCS, 4405 Bland Rd, Ste
205, Raleigh, NC 27609-6293) by
September 22, 1998.  The agencies are
interested in receiving comments on
whether watersheds smaller than 8-digit
hydrologic units would be better for
restoration projects. They are also
interested in receiving local information
on sources of pollution and in knowing
the degree of local interest in participat-
ing in restoration activities.

N.C. draft Unified Watershed Assessments
will be used to identify priority
watersheds for restoration under
Clean Water Action Plan

AEC (farmland or tree-farmland
exempted);

■ limit built-upon areas in the AEC  to
15% (12% on Outstanding Resource
Waters, Primary Nursery Areas, or
Nutrient Sensitive Waters) unless
approved stormwater controls are
used;  and

■ require that property owners consider
using nonstructural shoreline stabili-
zation methods before receiving
permission to install bulkheads.

Rule changes to implement these
proposals have been drafted and were
scheduled to be reviewed by the CRC’s
Implementation and Standards Commit-
tee at its September 24 meeting. When
the CRC settles on a draft of the pro-
posed rules, the text will be published in
the N.C. Register. Following publication
of the text, public hearings will be held
in all 20 CAMA counties. These public
hearings are expected to take place in
March 1999.

The commission would like to have
public comment on the working draft of
the proposed rule changes. Area stake-
holders meetings may be scheduled. For
a copy of the working draft of the
proposed rule changes, contact Mike
Lopazanski, Division of Coastal Man-
agement (DCM), POB 27687, Raleigh,
NC 27611-7687. Telephone: (919) 733-
2293. Email: Mike_Lopazanski@
mail.enr.state.nc.us.  Draft rules can also
be found at the DCM web site at http://
dcm2.enr.state.nc.us.

Chairman:
Eugene B. Tomlinson, Jr./ Southport
Vice Chairman:
Roger Crowe/ Morehead City

Alton Balance/ Ocracoke
Bob Barnes/ Rocky Mount
David Beresoff/ Supply
Bob Emory/ New Bern
Margaret A. (Peggy) Griffin/ Columbia

Courtney Hackney, PhD/ Wilmington
Patricia Howe/ Hampstead
Douglas Langford/ Nags Head
Dr. Ernest Larkin/ Greenville
Jerry L. Old/ Moyock
Melvin M. Shephard, Jr/ Sneads Ferry
Mary Price Taylor/ Beaufort
Angie A. Tooley/ Scranton

Members of the
N.C. Coastal Resources Commission

(for contact information visit the N.C. Division of Coastal Management website at
http://dcm2.enr.state.nc.us)
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In 1997, the N.C. General Assembly
passed legislation (HB 225) establishing
a fund and mandating development of a
program to clean up sites contaminated
with dry-cleaning solvents. The Dry-
Cleaning Solvent Cleanup Program is to
be developed by the Superfund Section
of the N.C. Division of Waste Manage-
ment (DWM).  Since the legislation
provides that rules governing the
program are to be adopted by the N.C.
Environmental Management Commis-
sion (EMC), it creates a new agency/
commission relationship: the Division of
Waste Management has not previously
developed rules for the EMC.

Rules MUST be developed and
adopted to establish a risk-based pro-
gram to assess,  prioritize, and remediate
contaminated dry-cleaner sites.  Rules or
at least guidelines will also have to be
developed to certify sites that are eligible
for cleanup under the program and to
provide for fund administration.

Rules MAY be developed to
establish minimum management prac-
tices for handling dry-cleaning solvent.

 According to Superfund Section
Chief Jack Butler, lack of administrative
resources has delayed development of
the cleanup program, and legislated
deadlines are likely not to be met.
Funding to administer the program (both
tax collection and rule development and
implementation) is to come from the
Dry-Cleaning Solvent Cleanup Fund.
On October 1, 1997, this fund began to
receive privilege and excise taxes of
$5.85 per gallon on chlorine-based dry-
cleaning solvents and $0.80 per gallon of
hydrocarbon-based solvents sold and/or
used in North Carolina. As of August 19,
1998, the administrative portion of the
fund set aside for DWM had just reached
the point that it can support one staff
position for program development.

Butler said that staff of the
Superfund Section have been contribut-

ing time to get rule development started
but that it will probably not be possible
for rules to be ready for adoption by
January 1, 1999, as legislation requires.

One important provision of the law
has already gone into effect. As of April
1, 1998, all owners or operators of dry-
cleaning facilities or dry-cleaning
solvent distributors were required to
either:
(1) establish and continuously maintain

financial responsibility for legal
liability arising in connection with
dry-cleaning solvent contamination
resulting from a release by either (a)
obtaining liability insurance for the
facility with coverage of at least $1
million, or (b) depositing with the
EMC securities or bonds of at least $1
million, or

(2) apply for and receive from the EMC
a determination of uninsurability.

According to Butler, even though
the financial responsibility requirement
is in effect, questions remain about what
kind of insurance coverage is required.
Whether dry cleaners must have $1
million coverage for each facility is in
question. Whether pollution liability
insurance must provide retroactive
coverage is in question. Whether former
dry cleaning facilities now used only as
drop-off points must have insurance
coverage is in question.

Members of the N.C. Association of
Launderers and Cleaners, representatives
of insurance companies and the N.C.
Department of Insurance, a representa-
tive of the N.C. Attorney General’s
Office, and other interested parties have
been meeting with Superfund staff to
discuss the insurance requirements of the
legislation. Butler said that he hopes this
group will be able to come to some
conclusions about the intent of the
legislation, but that it is likely the next

N.C. Superfund Section begins
development of Dry-Cleaning
Solvent Cleanup Program

General Assembly will be asked to
clarify the insurance requirements.

On September 3, a more broadly
based  Dry-Cleaning Solvent Cleanup
Act Working Group met for the first time
to begin discussions that will eventually
result in draft rules for implementing the
cleanup program. In addition to insur-
ance guidelines, the working group will
be asked to help develop recommenda-
tions for (1) risk-based cleanup levels,
(2) minimum management practices, (3)
a site prioritization system, (4) a process
and forms for reimbursement, and (5) a
model Assessment/Remediation Agree-
ment. For information on the working
group, contact Butler at 919/733-2801,
Ext 293.

The number of dry cleaning sites
that may need to be cleaned up is still
not known. The fiscal note accompany-
ing the 1997 legislation anticipated that
69 sites would need to be cleaned up by
2010, but, according to Butler, there has
not even been an accurate assessment of
the number of active dry cleaning
facilities in the state, so it is unlikely any
prediction of the number of contami-
nated sites will be accurate. Butler said
that Florida, which enacted a dry-
cleaning solvent cleanup law several
years ago, now expects to have to clean
up 2000 sites, and that there no reason to
think North Carolina will have signifi-
cantly fewer problems.

The major contaminant at dry
cleaning sites is perchloroethylene, a
highly volatile, colorless aliphatic
halogenated hydrocarbon. Overexposure
to perchloroethylene can affect the
central nervous system and liver func-
tions. While it has been linked to liver
cancer in mice, studies of dry cleaner
workers have provided no evidence of an
increased overall cancer mortality rate.
EPA has established national primary
drinking water regulations setting a
maximum contaminant level of 5
micrograms per liter for “perc.”

According to Butler, perc can
permeate even dense materials such as
concrete and PVC pipe and is, therefore,
sometimes found in unexpected places.



N.C. Public Water
Supply Section begins
development of
Source Water
Assessment Plan
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The Safe Drinking Water Act (SDWA)
Amendments of 1996 require states to
carry out a  Source Water Assessment
Program (SWAP) to determine the threat
of contamination to public water
supplies within their borders. However,
states must first develop plans to detail
how they will carry out the assessments
and, by February 6, 1999, must submit
the plans to EPA for approval.  Plans
must address how the state will (1)
delineate source water protection areas,
(2) inventory significant contaminants in
these areas, and (3) determine the
susceptibility of each public water
supply to contamination.

The N.C. Public Water Supply
Section of the Division of Environmental
Health has convened a statewide citizen
and technical advisory committee to
provide input for the state’s plan. The
SWAP Advisory Committee met for the
first time on September 3 in Raleigh.
Future meetings are planned for October
2 and November 5. (For meeting infor-
mation contact Elizabeth Morey at 919/
715-0674 or Elizabeth_Morey@
mail.enr.state.nc.us.)

According to Public Water Supply
officials, it is the state’s intention to build
its SWAP by drawing on many years of
data on potential contaminant sources
collected by numerous agencies, on
existing surface watershed protection
program data, and on new well location
data currently being collected.

Following approval of N.C.’s SWAP
by EPA, the state will have two years to
complete assessments for all public
water supplies in the state.  The state
must make results of the assessments
available to the public, and information
on how to get source water assessment
results must be included in future
Consumer Confidence Reports required
by the 1996 SDWA amendments.

Except for the riparian buffer rule, the
N.C. General Assembly has let stand
rules adopted by the N.C. Environmental
Management Commission (EMC)  to
implement the Neuse River Basin
Nutrient Sensitive Waters Management
Strategy. That means the rules became
effective August 1, 1998.  Final approval
of the Neuse NSW rules started the clock
on requirements affecting local govern-
ments, wastewater dischargers,  and
agricultural producers in the Neuse
River.  The earliest deadlines will affect
the agricultural community and others
who apply large amounts of nutrients,
such as lawn care and landscaping
businesses.

Facing the first deadline is a
group—as yet unconstituted—called the
Basin Oversight Committee (BOC). The
BOC was established by the rules to
develop a method for evaluating total
nitrogen loading from agricultural
operations and progress toward reaching
the loading reduction required. The rules
require the BOC to submit a draft
accountability process to the EMC
within six months of the effective date of
the rule (February 1999) and to finalize
the accountability process within one
year (August  1999).

The accountability process must
include methods to track implementation
of BMPs; to estimate nitrogen reductions
from BMP implementation; to quantify
increases or decreases in nitrogen
loading due to changes in land use,
modified agricultural activity, or atmo-
spheric nitrogen loading based on best
available scientific information; to
ensure operation and maintenance of
BMPs; to address life expectancy of
BMPs; and to ensure maintenance of the
nitrogen net loading reduction.

The Basin Oversight Committee is
also responsible for allocating portions
of the 30% nitrogen reduction required
of agriculture to individual watersheds or
counties within the basin, for approving

county or watershed nitrogen reduction
strategies and, within two years, present-
ing local plans to the EMC for approval.

According to Tom Jones, Neuse
River Basin Coordinator for the N.C.
Division of Soil and Water Conservation
(DSWC), letters were to go out in
September from Wayne McDevitt,
Secretary of Environment and Natural
Resources, requesting nominations from
various groups specified in the Neuse
rules for the BOC.  However, Jones said
an interagency group has been working
since May on development of the
required accountability methods.
Participants on the working group are the
N.C. Division of Soil and Water Conser-
vation, N.C. Division of Water Quality,
N.C. Department of Agriculture,  Natural
Resources Conservation Service,
Cooperative Extension Service, N.C.
Farm Bureau, Neuse River Foundation,
and Duke Marine Laboratory.

Also under formation are Local
Advisory Committees, which will
develop county or watershed agricultural
nitrogen reduction strategies (to be
approved by the BOC and EMC) and
sign up producers to participate in the
local plans. Agricultural producers must
sign up to participate in a local strategy
within one year (by August 1, 1999) or
be subject to “standard best management
practices” specified in the rules. The
Local Advisory Committees are also
responsible for tracking BMP implemen-
tation called for in their plans and for
calculating the nitrogen reduction
achieved.

For additional information about
requirements for agricultural producers
under the Neuse River Basin Nutrient
Sensitive Waters Management Strategy,
contact Tom Jones, Division of Soil and
Water Conservation, POB 985, New
Bern, NC 28567; Phone (919) 638-7948;
your local Cooperative Extension Office;
or your local Soil and Water Conserva-
tion District.

Deadlines loom for agriculture
under Neuse NSW rules
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The following bills had been passed by the General Assembly as of Sept 10. For copies of bills
call the Legislature’s Printed Bills office at (919) 733-5648 or visit the General Assembly web
server at http://www.ncga.state.nc.us/.

HB 794 An act to make substantive changes to the North Carolina Engineering and Land
Surveying Act.

HB 1410 An act to extend the moratorium on issuing shellfish cultivation leases in Core Sound,
as recommended by the Joint Legislative Commission on Seafood and Aquaculture.

HB 1415 An act to strengthen the Sedimentation Pollution Control Act of 1973, as recom-
mended by the Sedimentation Control Commission and the Environmental Review Commis-
sion. Requires that exposed slopes on construction sites must be planted or provided with
temporary ground cover sufficient to control erosion within 15 working days or 30 calendar
days of completion of any phase of grading, whichever is shorter. Provides that stop-work
orders may be issued for as many as five days. Changes are effective October 1, 1998.

HB 1433 An act to extend the study of the organizational structure and administrative place-
ment of the programs in the Division of Environmental Health of the Department of
Environment and Natural Resources and to expand the scope of the study to include the
organization, functions, powers, and duties of the various boards, commissions, and councils
having jurisdiction over environmental, public health, and natural resources programs, as
recommended by the Environmental Review Commission.

HB 1462 An act to direct the Commission for Health Services to require that certain new septic
tank systems include an effluent filter and an access device, develop standards for these
filters and devices, and adopt these standards as temporary rules, as recommended by the
Environmental Review Commission.

SB 1171 An act to modify building foundation setback requirements and to establish monitor-
ing requirements for water supply wells serving institutions and facilities.

SB 124 An act to reduce the white goods disposal tax rate to one rate for any white good
regardless of whether the white good contains chlorofluorocarbons, to extend the white
goods disposal tax sunset, to alter the distribution of the tax proceeds from this tax, to
clarify how the counties may use the tax proceeds, and to limit the amount of surplus a
county may accumulate by holding further tax distributions until the surplus is reduced.

SB 1269 An act to extend by one year the date by which well contractors must be certified
under the North Carolina Well Contractors Certification Act and to extend the time for the
adoption of rules by the Well Contractors Certification Commission, as recommended by the
Environmental Review Commission.

SB 1354 An act to authorize the issuance of general obligation bonds of the State, subject to a
vote of the qualified voters of the state, to address statewide critical infrastructure needs by
providing funds (1) for grants and loans to local government unities for water supply
systems, wastewater collection systems, wastewater treatment works, and water conservation
and water reuse projects and (2) for grants, loans, or other financing to public or private
entities for construction of natural gas facilities.

SB 1373 An act to disapprove an administrative rule adopted by the Environmental Manage-
ment Commission regarding the Tar-Pamlico River Basin. (This legislation was passed at the
request of a local government to restore the boundaries of a water supply watershed in the
Tar River Basin which had been changed when the Environmental Management Commission

Environment-related legislation passed
by the N.C. General Assembly

reclaim borrow and waste areas in
accordance with N.C. Mining
Commission regulations.

■ DOT must implement N.C. sediment
and erosion control measures on all
construction sites larger than one acre.
(DOT already does this.)

Since DOT must meet provisions of
all Nutrient Sensitive Waters rules or
management strategies that apply to
large municipalities, the agency must
comply with whatever stormwater
requirements are developed as part of the
Neuse River Nutrient Sensitive Waters
Management Strategy. According to
David Chang with DOT’s Hydraulics
Unit, the agency will participate along
with municipalities in development of
the Neuse NSW management plans for
the department’s various activities in the
Neuse River Basin.

Chang, who has primary responsi-
bility for implementing DOT’s
stormwater permit, said that a number of
tasks will be carried out by private
engineering firms under contract with
and oversight by DOT. This includes the
outfall inventory, the industrial facility
stormwater pollution prevention pro-
gram, the monitoring program, the
stormwater awareness training program,
and others. However, DOT plans to
perform BMP evaluation and BMP
Toolbox development in house.

It appears that North Carolina’s
DOT may be the first in the nation to
actually receive a state-issued statewide
stormwater permit. California’s depart-
ment of transportation, called
CALTRANS, has applied for such a
permit, but according to Betsy Jennings
with the California Water Resources
Control Board, comments on the draft
permit have been heavy and it is unlikely
the CALTRANS permit will be issued
soon.

DOT Stormwater Permit
continued
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[EMC] redefined the way boundaries for some water supplies are
established and allowed local governments to request changes.  It
probably will require additional action by the EMC.)

As the 105th Congress prepares to adjourn (target date Oct 9), a
large number of environment-related bills remain in committees of
original referral.  When the News went to press, it appeared that the
current Congress would adjourn without taking up any of the number
of bills introduced to amend the Federal Water Pollution Control Act
to address combined sewer overflows, nonpoint source pollution,
coastal and beach pollution, contaminated sediments, federal facilities
compliance, and other related issues.

 Also seeing no action were bills introduced to tighten federal
regulation of intensive animal operations; require agencies to issue
regulatory analyses for major rules; reauthorize programs and taxes
under the Comprehensive Environmental Response, Compensation,
and Liability Act (Superfund); address growing problems with states’
Underground Storage Tank Trust Funds; and set standards for
assessment and remediation of brownfield sites and sites contaminated
with dry cleaning solvents. Also sitting in committee as of this writing
was Rep. Knollenberg’s H.R. 859, which would have amended the
Energy Policy and Conservation Act to eliminate the requirement for
1.6 gallons-per-flush toilets.

Below are some bills with environmental implications enacted by
the 105th Congress.

H.R. 765 (Public Law: 105-229; 08/13/98)  A bill to ensure mainte-
nance of a herd of wild horses in Cape Lookout National Seashore.

H.R. 2400 (Public Law: 105-178; 06/09/98) A bill to authorize funds
for Federal-aid highways, highway safety programs, and transit
programs, and for other purposes.

H.R. 3035 (Public Law: 105-199; 07/16/98) National Drought Policy
Act of 1998 - Establishes a National Drought Commission which
shall: (1) review Federal, State, local, and tribal laws and programs
and provide recommendations on a national drought policy; and (2)
report to the President and the Congress. Terminates the Commis-
sion 90 days after submission of such report.

S. 927 (Public Law: 105-160; 03/06/98) A bill to reauthorize the Sea
Grant Program. Among other things, authorizes appropriations for
competitive grants for university research on: (1) the zebra mussel;
(2) oyster diseases and oyster-related human health risks; and (3)
Pfiesteria piscicida and other harmful algal blooms.

S. 1150 (Public Law: 105-185; 06/23/98)  An original bill to ensure
that federally funded agricultural research, extension, and educa-
tion to address high-priority concerns with national or multistate
significance, to reform, extend, and eliminate certain agricultural
research programs, and for other purposes. Among other things,
authorizes appropriations and grants on a matching basis for
nutrient management research and extension projects regarding
animal waste and odor management; water quality and aquatic
ecosystems; and alternative uses of animal waste. Also authorizes a
program of research, extension, and education to improve the
viability of small and medium sized dairy, livestock and poultry
operations.

Recent action by
the 105th Congress

The following bills had been passed by the House and were being
considered in the Senate as the News went to press. Both are “consen-
sus” bills expected to pass.

HB 1402 An act to disapprove 15A NCAC 2B.0233 (Neuse River
Basin: Nutrient Sensitive Waters Management Strategy: Protection
and Maintenance of Riparian Areas with Existing Forest Vegeta-
tion—known as the “buffer rules”) as a permanent rule, to continue
15A NCAC 2B.0233 in effect as a temporary rule, to specify how
the temporary rule is to be implemented, to require the Environ-
mental Management Commission (EMC) to adopt rules to provide
alternatives to maintaining riparian buffers and to establish
compensatory mitigation fees, to establish the Riparian Buffer
Restoration Fund, to require the EMC to adopt rules to provide for
delegation of the Riparian Buffer Program to units of local
government that seek such delegation, to recognize vested
development rights, to require the EMC to revise the temporary
rule continued in effect by this act and to adopt a revised perma-
nent rule with the assistance of a stakeholder advisory committee,
to provide that erosion control plans will be consistent with
riparian buffer maintenance and restoration goal, to authorize the
Department of Environment and Natural Resources to accept
donations of real property, to provide for periodic review of the
implementation of the Neuse River Nutrient Sensitive Waters
Management Strategy and reports to the Environmental Review
Commission, and to authorize the EMC to adopt temporary rules to
implement this act.

HB 1483 An act to expedite the closure of low risk leaking petroleum
underground storage tank cleanups by allowing the cost of
obtaining the additional information required to assess the risk of
releases reported prior to the effective date of the risk assessment
rules to be paid from the commercial fund or the noncommercial
fund under certain circumstances, to provide that the cost of
connecting third parties to public water systems may be paid from
the commercial fund or the noncommercial fund under certain
circumstances, to make landowners eligible for reimbursement of
cleanup costs from the noncommercial fund under certain circum-
stances, to authorize the Environmental Management Commission
to require that assessment and cleanup tasks and costs be
preapproved before work proceeds, to make petroleum commercial
underground storage tank operating permits subject to additional
federal requirements applicable in 1998, to provide for assignment
of payments from the commercial fund and the noncommercial
fund, to establish a de minimis reporting requirement for petroleum
underground storage tank spills and overfills of less than twenty-
five gallons that are cleaned up within twenty-four hours, to
provide that federal limitations on lender liability apply to the
leaking petroleum underground storage tank cleanup program
(means that lenders do not become “responsible parties” simply
because they have a “security interest” in a property), to provide
that rules applicable to commercial underground storage tanks do
not apply to certain tanks, and to make related conforming and
technical amendments.
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Has the time come for a major revision
of the nation’s water quality standards
program? That is the question the U.S.
Environmental Protection Agency asked
in an advance notice of proposed
rulemaking (ANPRM) published in the
Federal Register on July 7 (Vol. 63, No.
139). The agency is seeking comments
from interested parties on possible
revisions to the Water Quality Standards
Regulation at 40 CFR (Code of Federal
Regulations) Part 131, which establishes
requirements for adoption of water
quality standards pursuant to section 303
of the Clean Water Act.

EPA says that the ANPRM does not
indicate the agency thinks the water
quality standard program is “broken” but
is intended to mark the beginning of a
national dialogue on the question of
whether changes in the regulation could
enhance water quality management on a
watershed basis and focus resources on
areas of greatest concern.

Background
Under the Water Quality Act of 1965,
states were directed to develop water
quality standards establishing water
quality goals for interstate waters.
However, the water quality-based
approach lacked enforceable federal
mandates and standards and did not
provide an impetus for states to imple-
ment plans for water quality improve-
ment.

In 1972, Congress passed the
Federal Water Pollution Control Act
Amendments of 1972 , called the Clean
Water Act, which established the
National Pollutant Discharge Elimination
System (NPDES), whereby each point
source discharger to waters of the United
States is required to obtain a discharge
permit. The Clean Water Act required
EPA to establish technology-based
effluent limitations for NPDES permits,
extended the water quality standards

program to intrastate waters, and
required NPDES permits to be consistent
with applicable state water quality
standards. Thus, the Clean Water Act
established complementary technology-
based and water quality-based ap-
proaches to water pollution control.

A water quality-based approach to
pollution control is built upon water
quality standards. Water quality stan-
dards are state or tribal law or regulation
that (1) designates the use or uses to be
made of a water body or segment
(according to the acceptable uses set by
the Clean Water Act), (2) sets criteria
necessary to protect uses; and (3)
protects water quality through
antidegradation provisions. Although the
Clean Water Act gives EPA the role of
determining appropriate minimum levels
of protection and providing national
oversight, it gives states and tribes the
discretion to design their own programs
and establish levels of protection above
the national minimum.

Water quality standards adopted by
states and tribes must (1) include
provisions for restoring and maintaining
chemical, physical, and biological
integrity of waters, (2) provide, wherever
attainable, water quality for protection
and propagation of fish, shellfish, and
wildlife and recreation in and on the
water (fishable/swimmable) and (3)
consider the use and value of waters for
public water supplies, propagation of
fish and wildlife, recreation, agricultural
and industrial purposes, and navigation.

According to EPA, after 25 years of
investment in technology-based point-
source controls and some $70 billion in
sewage treatment plant construction,
attention is turning back to water quality
standards as a way to make improve-
ments in water quality that technology-
based controls have not achieved.
Evidence of this attention, says the
agency, is the growing tide of challenges

to state standards, EPA policies and
guidance, and individual water quality-
based decisions.

In publishing the ANPRM, EPA says
it is beginning review of the water
quality standard regulation to identify
changes that could (1) eliminate barriers
and develop incentives for watershed-
based water quality planing and manage-
ment, (2) enhance state and tribal
capability to incorporate new science
into their water quality standards
programs, and (3) make implementation
of the water quality-based approach
more efficient and effective (including
cost effective).

Comment will be taken until Jan 4,
1999, and a series of full-day public
meetings will be held to discuss and
debate issues presented in the ANPRM.
For information on how to submit
comment, check the Federal Register
notice at website http://www.epa.gov/
fedrgstr/EPA-WATER/1998/July/Day-07/
w17513.htm.  For public meeting dates
and locations, check website http://
www.epa.gov/OST/announce/.

EPA launches �national dialogue�
on water quality standards

Riparian Restoration
in Western North Carolina:

Getting Beyond Rip-Rap
October 13-14, 1998

Holiday Inn, Cherokee NC

This intense two-day workshop focuses
on two areas of regional interest: (1)
Building awareness of why and how to
manage banks of streams; and (2) How
and who to contact when a community
wants to restore or manage the area
along a stream or river. Cost is $15 for
one day or $25 for both days.
For more information contact Phillip
Gibson, Western North Carolina
Tomorrow at 704/227-7492 or 800/
621-0008 or Email: pgibson
@wpoff.wcu.edu.
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American Heritage River. In July,
President Bill Clinton and Vice President
Al Gore joined Governor Jim Hunt in
marking the designation of the New
River in Watauga, Ashe, and Alleghany
counties as an American Heritage River.
Each American Heritage River gets a
“River Navigator,” a federal employee
who will help communities identify
federal and state programs and resources
to help carry out plans for restoring and
protecting the environmental, economic,
and cultural values of the rivers. Efforts
to protect the New began in 1965, when
citizens groups and state and federal
agencies united to prevent the river from
being dammed. In 1975, the New was
declared a State Natural and Scenic
River, and a year later, it was included as
part of the National Wild and Scenic
River system. The N.C. Division of Parks
and Recreation developed and manages
the New River State Park that was
created by the scenic river designation.
The Park today encompasses 1,538
acres.—NC DENR news release

Neuse TMDL Suit. In June the Neuse
River Foundation settled the lawsuit it
had filed in 1996 charging that the U.S.
Environmental Protection Agency had
not fulfilled the responsibility it has
under Section 303(d) of the Clean Water
Act to see that North Carolina estab-
lishes total maximum daily loads
(TMDLs) for pollutants of the Neuse
River.  Under the settlement, the state
must submit a TMDL for nutrients in the
Neuse by October 31, 1998. If the state
does not establish the TMDL, or if EPA
decides the TMDL is inadequate, then
EPA must develop a TMDL for nutrients
in the Neuse by January 15, 1999.
According to the Neuse River Founda-
tion, the federal government has commit-
ted between $8 million and $12 million
in new funding to assist in Neuse River
research, monitoring, and modeling
efforts, including research to define the
link between nutrients and Pfiesteria.

Changes to State Environmental
Policy Act. In the June 1, 1998, issue of
the N.C. Register, a notice of rulemaking
was published on changes to rules
governing the implementation of the
State Environmental Policy Act
(N.C.G.S. 113A-1-113A-20) The
changes are being proposed to streamline
the process of filing environmental
documents and to make technical
changes. According to Glen Peterson
with the N.C. Department of Administra-
tion, the required comment period
following the notice of rulemaking
ended August 1. It is expected that text
of the proposed changes will be pub-
lished in the N.C. Register on October
15, that a public hearing will be held in
November, and that the final comment
period will end either on November 16th
or the date of the public hearing,
whichever is later. The rule changes will
then go to the Secretary of Administra-
tion for adoption. For additional infor-
mation contact Peterson or Chrys
Baggett at (919) 733-7232.

Changes to N.C. Erosion and Sediment
Control Program. The General Assem-
bly has enacted changes to the Sedimen-
tation Pollution Control Act that (1)
require exposed slopes on construction
sites to be planted or provided with
temporary ground cover sufficient to
control erosion within 15 working days
or 30 calendar days of completion of any
phase of grading, whichever is shorter
and (2) provide that stop-work orders
may be issued for as many as five days.
In addition, the N.C. Sedimentation
Pollution Control Commission has
issued policy statements emphasizing
that erosion and sediment control plans
must address short-term and long-term
maintenance of measures and that the
state program and local programs have
the authority to required phase plans and
staged construction. The SCC has also
initiated rulemaking on requirements for
permanent ground cover, start-up
notification, and preconstruction
conferences. Rulemaking will also be
initiated on changes regarding civil
penalties. For additional information on

these changes contact the N.C. Division
of Land Resources at (919) 733-3833.

Cryptosporidium in oysters. Researchers
with the USDA Agricultural Research
Service have found high numbers of
oocysts of the parasite Cryptosporidium
parvum in oysters from the Chesapeake
Bay. Suspecting that shellfish might filter
the parasite from contaminated waters,
the researchers sampled oyster beds at
the mouth of six Chesapeake tributaries
and found oocysts in oysters from each
site and subsequently in oysters from
commercial beds at five other locations
in the Chesapeake. The researchers also
demonstrated that some of the oocysts
would develop in mice, indicating they
pose a potential risk to humans who eat
raw oysters. When ingested, C. parvum
can infect gastrointestinal cells, where
they evoke cramping, diarrhea and
sometimes nausea and vomiting four to
10 days later. —USDA Agricultural
Research Service News

H. pylori in untreated waters. A Penn
State Harrisburg research team has found
the Helicobacter pylori  bacterium in
surface and shallow well water in Central
Pennsylvania. H. pylori causes chronic
gastritis, duodenal ulcers, and gastric
ulcers and has been linked to certain
types of  stomach cancer. Researchers
who developed a method to detect the
organism found it in more than 75% of
36 surface water samples they tested.
They also found it in well water contami-
nated by surface water. The bacterium is
killed by chlorine and would not be
expected in treated drinking water.
However, untreated water from shallow
wells could harbor the bacterium, and
the researchers recommend having wells
tested for it. —Clean Water Report June
9, 1998

Nutrients from above. Preliminary results
of the Tampa Bay Atmospheric Deposition
Study indicate that the atmosphere is the
largest source of phosphorus input to the
Bay and the second largest source of
nitrogen.—EPA Nonpoint Source News-
Notes April//May 1998
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WRRI reports available

Impact of Wastewater Quality on the Long-Term Acceptance
Rate of Soils for On-Site Wastewater Disposal Systems Report
316 July 1998

Aziz Amoozegar, Department of Soil Science, North Carolina
State University

People living in rural areas and around large municipalities with
no access to public sewage systems must dispose of their
wastewater on-site.  The most common type of on-site sewage
management in North Carolina is the conventional septic
system, which is composed of a septic tank (interceptor tank)
and a drainfield.  It is not uncommon for septic systems to fail.
Hydraulic failure within the drainfield area of a young septic
system is generally attributed to faulty design, installation, and/
or misuse of the system.  However, the quality of wastewater
can have a major impact on soil hydraulic properties, particu-
larly on wastewater infiltration from the trenches into the soil.
A reduction in the infiltration rate from the trenches of a septic
system into the soil may result in surface failure of the system.
The overall objective of the research presented here was to
assess the effects of various components of domestic wastewa-
ter on soil hydraulic properties.

Saturated hydraulic conductivity (K
sat

) and infiltration rate
(IR) for tap water, well water, and four different simulated
wastewaters from washing machine, kitchen sink, bathroom
sink and shower (bathroom wastewater without toilet wastes),
and a car wash in a clayey soil, a sandy soil, and one saprolite
were measured in situ for five consecutive days using three
replications.  Saturated hydraulic conductivity was measured by
the constant-head well permeameter method using 6-cm
diameter cylindrical holes.  A 15- to 20-cm constant depth of
water was maintained at the bottom of the hole and K

sat 
was

calculated using the Glover solution.  The IR was measured
under a 5- to 7-cm of constant head using double-cylinder
(ring) infiltrometers.

 After the measurement phase, soil samples were collected
from three depth intervals at three locations in the area between
the outer and inner cylinders of each infiltrometer and from
three depth intervals at three locations around each 6-cm

diameter auger hole for laboratory analysis.  In addition, intact
core samples (6.5 cm diameter and 10 cm long) were collected
from the clayey soil and saprolite and analyzed in the labora-
tory for K

sat
 and water retention using the five solutions.  For

selected experiments, a CaCl
2
 solution was applied to the soil

and saprolite following the initial measurement of IR or K
sat

 to
determine if the rate of water flow into the soil or saprolite
could be improved.

In general, K
sat

 and IR of the two soils and saprolite for
water did not change substantially with time.  For the simulated
wastewaters, however, both K

sat
 and IR decreased for saprolite

and sandy soil.  For the clayey soil, mixed results were obtained
for most cases.  Overall, simulated wastewater from washing
machines (laundry wastewater) had the most negative impact on
soil hydraulic properties.  Based on measurement results after
addition of CaCl

2
 to the soil and saprolite, it appears that the

adverse effect of wastewater application on soil hydraulic
properties may be reversible using calcium amendments.  Based
on the sodium content and sodium adsorption ratio (SAR) of the
simulated wastewaters, and considering that the adverse impact
of wastewaters on infiltration rate and hydraulic conductivity
were reversed with the addition of calcium to the soil or
saprolite, it appears that in the absence of a biological clogging
mat, sodium (or a compound containing sodium, such as a
surfactant in laundry detergent) is the most likely cause for
hydraulic failure of a septic system.

Recommendations
The type of wastewater that will be generated must be consid-
ered when determining the soil suitability and design loading
rate for a septic system, particularly for septic systems for
commercial facilities, such as laundromats and car washes.
Drainfields of septic systems serving commercial facilities that
generate high sodium- or salt-content wastewater,  must be
monitored regularly from the beginning to detect signs of
failure. Homeowners with septic tanks should avoid frequent
use of laundry detergent, drain openers, and other household
chemicals containing high levels of sodium.

WRRI has recently published peer-reviewed reports on projects
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 ($10 per
copy if billed). Send requests to WRRI, Box 7912, NCSU,
Raleigh, NC 27695-7912 or call (919) 515-2815, or Email:
water_resources@ncsu.edu.

Effect of Organic and Inorganic Nutrient Loading on Photo-
synthetic and Heterotrophic Plankton Communities in
Blackwater Rivers Report 315 July 1998

Michael A. Mallin, Lawrence B. Cahoon, Douglas C. Parsons
and Scott H. Ensign, Center for Marine Science Research,
University of North Carolina at Wilmington

The Coastal Plain of North Carolina is characterized by
extensive blackwater stream and river systems.  Blackwater
systems have historically not been considered to be at risk from
eutrophication problems, and are thus not normally considered
nutrient sensitive waters by the State of North Carolina.
However, in recent years there has been a dramatic rise in



September/October 1998      WRRI NEWS    13
numbers of intensive livestock operations (ILO’s) in the Coastal
Plain, particularly swine and poultry operations which land-
apply wastes high in nitrogen and phosphorus. These wastes
can contribute nutrients to neighboring water bodies either
acutely through lagoon accidents or chronically from leakage,
spray field runoff, or illegal discharges.  Additionally, some
public and private point source dischargers in the Coastal Plain
contribute high levels of nitrogen and phosphorus in wastewater
effluents to blackwater systems.

In this project, investigators conducted a series of nutrient
bioassay experiments designed to assess the effect of nutrient
inputs on the photosynthetic and heterotrophic plankton
communities in two blackwater systems, the Black and the
Northeast Cape Fear Rivers.

 Various nitrogen (N) and phosphorus (P) treatments were
used at levels of 1.0 milligrams per liter (mg/L) as N or P.
Phytoplankton response to nutrient loading was measured over
a six-day period by chlorophyll a production, while general
photoautotrophic plus heterotrophic planktonic response was
measured by adenosine triphosphate (ATP) analysis.  Nutrient
additions in late fall and winter did not significantly stimulate
chlorophyll biomass.  However, additions of ammonia, N+P,
and urea were capable of producing high algal growth during
the bioassays in spring and summer.  The organic compound
urea often yielded significant chlorophyll production compa-
rable to that of ammonia treatments, while the N+P combina-
tion usually produced the strongest response of all.  Neither
organic nor inorganic phosphorus additions produced signifi-
cant phytoplankton responses.  In contrast, both orthophosphate
and glycerophosphate treatments significantly stimulated ATP
production year-round, with particularly high yields during
summer.  Phytoplankton in the Northeast Cape Fear River
tended to be more nitrogen limited than in the Black River,
while the heterotrophic community in the Black River was more
phosphorus limited than that of the Northeast Cape Fear River.
The results of this research support the hypothesis that nutrient
additions to Coastal Plain blackwater streams can support algal
blooms during selected periods and will also stimulate the
growth of heterotrophic microflora which then become sources
of labile biochemical oxygen demand (BOD) in these waters.

Recommendations
Nutrient discharge limits in North Carolina have previously
been used only for water bodies that are highly susceptible to
algal bloom formation (called nutrient-sensitive waters).  The
investigators say that it is clear from their experiments that
nutrient inputs to blackwater streams can lead to algal blooms
under appropriate conditions.  What is possibly even more
important, they emphasize, is that nutrient loading can cause
significant increases in heterotrophic microbiota in all seasons,
but especially during summer.  Heterotrophic microbiota, as
well as senescing phytoplankton, can become highly labile
sources of BOD.  The scientists therefore recommend that steps
be taken to determine appropriate nitrogen and phosphorus

discharge limits for public and private dischargers, as well as
agricultural and livestock operations in coastal blackwater
drainage basins.  The researchers say it is evident that both
inorganic and organic forms are important and suggest that
ambient nutrient concentration standards be set for coastal
blackwater systems in an effort to help alleviate the low
dissolved oxygen problems that occur in many of these systems.

CALL FOR PAPERS AND POSTERS
IN WATER RESOURCES

1999 Annual North Carolina
Water Resources Research Conference

March 25, 1999
N.C. State University - McKimmon Center

Raleigh, North Carolina

The Water Resources Research Institute is soliciting papers and
posters for its 1999 Annual Water Resources Research Confer-
ence. This conference provides university and other researchers,
representatives from local, state and federal agencies, and
industrial and agricultural representatives an opportunity to gain
current information on research that is addressing water
resource issues. The plenary session will address the topic
"Meeting NC Water Supply Needs" with two invited speakers.

Papers addressing current research and North Carolina
applications on the following general topics are invited.

 A. Water Supply Issues
B. Environmental Risk Assessment
C. Nutrient Management
D. Aquatic Habitat Restoration
E. Novel Measurement Techniques
F. Flood Plain Issues
G. Environmental Effects of Structural Controls
Final session categories will be determined by the abstracts

selected for presentation. We are looking for technical, policy,
economic and other types of scientific research on water
resources issues in North Carolina. The text should be submit-
ted as a hard copy and a 3½" computer disk in Word for
Windows or WordPerfect format.

The abstract should not exceed 400 words and should
include the title of the presentation, authors' name and affilia-
tions, full address, telephone number, e-mail address, and the
author's preference for session designation. Deadline for
submission of abstracts is January 15, 1999.

Send abstracts to:
1999 Annual Water Resources Research Conference
Campus Box 7912, North Carolina State University

Raleigh, North Carolina 27695-7912
VOICE: (919) 515-2815; FAX: (919) 515-7802
For more information contact Robert Holman



North Carolina Precipitation/Water Resources

      July August

Rainfall (+/- average)
Asheville    1.97� (-2.55�)  2.23� (-2.46�)
Charlotte    3.65� (-0.27�)                   2.82�(-0.91�)
Greensboro    3.27� (-1.24�) 5.63� (+1.75�)
Raleigh    4.84� (+0.83�) 4.66� (+0.64�)
Wilmington    3.79�  (-4.34�)               13.48� (+6.56�)

Streamflow
Index Station July mean flow (CFS)      August mean flow (CFS)
(County, Basin) (% of long-term median)      (% of long-term median)

Valley River at Tomotla (Cherokee, Hiwassee)       121   (109%)                67 (54%)
Oconaluftee River at Birdtown (Swain, Tenn)      254      (76%)              166 (52%)
French Broad River at Asheville (Buncombe, FB)   1,240      (88%)              755 (56%)
South Fork New near Jefferson (Ashe, New)      294      (85%)              270 (89%)
Elk Creek at Elkville (Wilkes, Yadkin/Pee-Dee)        50      (79%)               46  (77%)
Fisher River near Copeland (Surry, Yadkin/Pee-Dee)      93.2     (63%)             156(139%)
South Yadkin River near Mocksville (Rowan, Yadkin/PD)      144      (65%)              112 (56%)
Rocky River near Norwood (Stanly, Yadkin/Pee-Dee)      551    (145%)              304 (78%)
Deep River near Moncure (Lee, Cape Fear)      185      (46%)              264 (36%)
Black River near Tomahawk (Sampson, Cape Fear)     67.1      (16%)              299 (64%)
Trent River near Trenton (Jones, Neuse)     16.3      (18%)            144 (196%)
Lumber River near Boardman (Robeson, Lumber)      233     (38%)            455   (65%)
Little Fishing Creek near White Oak (Halifax, Pamlico)     35.3     (84%)            15.1  (34%)
Potecasi Creek near Union (Hertford, Chowan)     91.2    (239%)                     25.4  (32%)

Groundwater
Index well    July depth  August depth
(Province) below surface (ft) below surface (ft)

(departure from (departure from
average for month) average for month)

Blantyre (Blue Ridge)   28.03 (+3.07)      30.05  (+1.99)
Mocksville (Piedmont)   15.70 (+1.36)      16.39  (+1.01)
Simpson (Coastal Plain)     5.55 (+0.09)        3.07  (+2.40)

Source: U.S. Geological Survey�s Water Resources Conditions in North Carolina
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The Environmental Defense Fund has
published Soiled Streams: Cleaning up
Sediment Pollution in North Carolina
Waters. Researched and written by Dr.
Joseph Rudek and other EDF staff
members, the report reviews sources and
impacts of sediment pollution and how
sediment pollution is controlled in North
Carolina. It evaluates the N.C. Erosion
and Sedimentation Control Program and

PublicationsCALL FOR PROPOSALS
FOR RESEARCH IN

WATER RESOURCES
Water Resources Research Institute
of The University of North Carolina

Applications from faculty members of
senior colleges and universities in North
Carolina for grants under the Institute’s
Program for Fiscal 2000 will be accepted
until November 20, 1998.  No exceptions
will be made to this cut-off date.  All
applicants will be notified of the review
and evaluation process by April 15,
1999.  The anticipated starting date for
projects funded by the Institute is July 1,
1999, but some projects may be initiated
as early as May 1 and others may have to
be deferred pending the outcome of
federal appropriation processes.  Institute
grants must be completed within a 12-
month period.  One 12-month renewal
may be granted, but applications for
renewal grants will be evaluated in the
same manner as proposals for new
projects.

The purpose of the Institute’s
program is to encourage research on
water resource problems in North
Carolina.  Brief descriptions of focused
problem areas and specific research
topics and references are available from
the Institute.  Criteria that will be used to
judge proposals are: (1) the scientific
quality of the proposed work; (2) the
need for results of the research in North
Carolina; (3) the probability that useful
results can be obtained in one year; (4)
the potential for continued support from
other funding sources; and (5) the cost of
the proposed work.

Special consideration will be given
to proposals that satisfy all the above
criteria and involve the use of Institute
funds to match those from other agen-
cies.  Special consideration also will be
given to young investigators and to
investigators from colleges and universi-
ties that have received little funding from
the Institute in recent years.  As a general
guide, requests for funds should not
exceed $40,000 in direct costs.  Any
exceptions will require justification.

Investigators are strongly encour-
aged, but not required, to submit pre-
proposals to the Director of the Institute.
Pre-proposals will be used to assess the
feasibility and desirability of developing
final detailed proposals.

Copies of instructions for prepara-
tion of proposals can be obtained from
the Institute by calling or writing the
Office of the Director, WRRI, Campus
Box 7912, North Carolina State Univer-
sity, Raleigh, NC 27695-7912, Tele-
phone (919) 515-2815. Email:
water_resources@ncsu.edu.
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The North Carolina Cooperative Exten-
sion Service at North Carolina State
University is offering a leadership
training program designed to help people
build consensus around controversial
natural resource issues and move beyond
conflict to find solutions.

The Natural Resources Leadership
Institute offers an intensive training
program to help people make better
decisions about the use and conservation
of natural resources. The 1999 Institute
starts in January 1999 at the Aqueduct
Conference Center near Chapel Hill. The
Institute is seeking to enroll a diverse
range of participants from industries and
government agencies that plan and
manage natural resources, to elected
officials, educators, landowners, and
members of environmental and commu-
nity groups. Applications for the 1999
program will be accepted through
October 1, 1998.

Participants will attend six 3-day
workshops around the state each month
through June, including a visit to
Washington, DC. Following the work-
shops, participants undertake a
practicum to apply the skills and
information gained in the classroom to
situations they face at work, in their
organizations, or in their communities.
Participants can obtain Institute funding
for the practicum as well as assistance
from Institute faculty.

The registration fee for the Institute
is $650. Fees cover workshop sessions,
educational materials, and some meals.
Scholarships are available.

More information is available from
Steve Smutko, Natural Resources
Leadership Institute Director at (919)
515-4683 or Mary Lou Addor, Institute
Assistant, at (919) 515-9602. Mailing
address: Campus Box 8109, N.C. State
University, Raleigh, NC 27695-8109

Conferences and
workshops

The U.S. EPA is offering a technology
transfer seminar on Monitored Natural
Attenuation for Ground Water  at
various sites around the country this fall
and winter, including a presentation Nov
16-17, 1998, in Atlanta. The term
“monitored natural attenuation” refers to
reliance on natural processes, including
biodegradation, dispersion, dilution,
sorption, volatilization and chemical or
biological stabilization, transformation,
or destruction of contaminants. EPA and
the USGS will make various presenta-

Natural Resources
Leadership Institute
offers training

tions on technical issues associated with
the various natural attenuation processes
as they may occur in ground water. The
seminar is free but attendance is limited.
For additional information contact
Eastern Research Group, Inc’s (ERG’s)
Registration office at 781-674-7374
between 9 am and 5 pm Eastern Time.
You may also get additional information
and register online at http://
wwww.epa.gov/ttbnrmrl/.

The Water Resources Institute of  the
Georgia Institute of Technology will
present Monitoring Dam Safety Oct 21-
23, 1998, and Hydrologic Engineering
for Dam Design Oct 26-28, 1998, in
Atlanta. Continuing Education Units are
available. For information call 404-894-
2400 or check web sites http://
www.conted.gatech.edu/civil/ce-
122.html (dam safety) and http://
www.conted.gatech.edu/civil/ce-
123.html (dam design) You can register
online.

The Association of State Dam Safety
Officials will present Dam Safety ‘98
Oct 11-15, 1998, at the Riviera Hotel in
Las Vegas, NV. The event will include a
trade show, poster session, special
seminar on NRCS SITES software and
field trips to Hoover Dam. For informa-
tion call 606-257-5146 or check out web
site http://members.aol. com/damsafety/
homepage.htm.

The Society of Environmental Toxicol-
ogy and Chemistry (SETAC) will hold its
19th Annual Meeting, The Natural
Connection: Environmental Integrity
and Human Health, November 15-19,
1998, in Charlotte, NC. Topics will
include environmental/human health
interactions, regional issues, environ-
mental toxicology, environmental
chemistry, ecological hazard and risk
assessment, and management and
regulatory issues. For information
contact: SETAC, 1010 North 12th Ave,
Pensacola, FL 32501-3367. Phone: 850/
469-1500; Fax: 850/469-9778; email:
setac@setac.org; or visit web site http://
www.setac.org.

makes recommendations for improving
the program. Copies are available for
$10 from the Environmental Defense
Fund, 2500 Blue Ridge Rd, Raleigh, NC
27607 (or phone 1-800-684-3322).

The UNC-Chapel Hill Environmental
Resource Program has published
Evaluating Change: Applying Sustain-
able Development Principles. This 44-
page handbook is a practical, working
guide for NC community groups,
government and business. The cost is
$10. Make check payable to and mail to
Environmental Resource Program, CB
#1105, Miller Hall, University of North
Carolina at Chapel Hill, Chapel Hill, NC
27599-1105.

Susan J. Buck, associate professor of
political science at UNC-Greensboro, is
author of The Global Commons An
Introduction, recently published by
Island Press (1-800-828-1302). The book
considers the history of human interac-
tions with each of the global commons
area—Antarctica, the high seas and deep
seabed minerals, the atmosphere, and
space—and provides an account of the
evolution of management regimes for
each area. It explains the underpinnings
of international law, examines the
stakeholders involved, and discusses
current policy and problems associated
with it.
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North Carolina  Water Resources Association

NCWRA
Luncheon and Forum Schedule

Dec 7, 1998 Nutrient Management in the Neuse River Basin
Jan/Feb 1999 New Developments in Erosion and Sediment Control
April 1999 Wetlands Restoration and Related Programs
Sept 1999 Stormwater: NPDES Phase II and Neuse River Rules
Nov 1999 Jordan Lake Allocation Issues

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).

North Carolina Section of the American Water Resources Association

Websites
Carolina Coastal Science (http://
www.ncsu.edu/coast) is a web site
designed for an environmental science
component of a primary and secondary
science curriculum. Teachers and
students can use this web site indepen-
dently or as a class using a number of
different teaching strategies, including
open-ended inquiries, guided inquiries,
independent research, and cooperative
group learning.

Stormwater Resources (http://
www.stormwater-resources.com) is a
commercial site dedicated to providing a
source of information regarding
stormwater pollution, treatment method-
ologies, and related issues.

The EPA Office of Wetlands, Oceans,
and Watersheds has produced a series
of fact sheets about wetlands, including
information on wetland functions and
values and economic benefits. They are
available at http://www.epa.gov/
OWOW/wetlands/contents.html.

The Neuse River has a homepage.

http://www2.ncsu.edu/ncsu/CIL/WRRI/neuse.html
WRRI has initiated a comprehensive web site for information on the Neuse River.
Currently the site includes:  ■ links to all known Internet sites related to the Neuse,
■ links to research documents (or summaries) related to the Neuse, and ■ links to or
information about agencies and groups concerned with  Neuse River management.


