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When the North Carolina General
Assembly convenes for its “short
session” in May, legislators will likely be
asked to make some decisions about
North Carolina’s growing solid waste
problem. Whether the General Assembly
will tackle long-term problems in the
short session or consider only some
short-term needs is yet to be determined.
However, discussion at the February
meeting of the Legislative Environmental
Review Commission (ERC) made it clear
that some legislators consider the
problem to be nearing crisis proportions.

The ERC received the latest annual
report on solid waste management from
Paul Crissman, Environmental Programs
Manager in the Solid Waste Section of
the N.C. Division of Waste Management.
The report is the first that consolidates
reports from local governments and all
permitted solid waste management
facilities in the state as well as reports on
“buy recycled” programs of State
agencies, including the Department of
Environment and Natural Resources,
Transportation and Administration.

The 2000-2001 N.C. Solid Waste
Management Annual Report shows that
North Carolina has fallen far short of the
goal set in 1991 of reducing by 40% the
volume of solid waste disposed by 2001.
As a matter of fact, the per capita
disposal rate was 13% higher in 2000-
2001 than in the base year of 1991-1992.
Nearly one and a quarter tons of solid
waste for every citizen of the state went
into landfills in 2000-2001.

Law makers will give attention to solid waste problems
According to Crissman, the 2000-

2001 per capita disposal rate is lower
than in 1999-2000, but that fact is no
reason to be optimistic. The lower rate
simply reflects the facts that no hurricane
debris had to be disposed of and that
home-building and retail sales declined in
the last fiscal year. He said that if the
current trend continues, North Carolina

will have to dispose of a ton and a half of
waste for every citizen by 2010, exclud-
ing any debris from natural disasters.

Ten counties (out of 100) were
responsible for 49.8% of all solid waste
disposed in North Carolina. In order of
amount disposed they are: Mecklenburg,
Wake, Guilford, Forsyth, Cumberland,

State reduction goal missed by a mile

continued page 3
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Director’s Forum

Water Resources Research Institute News
continued next page

Are we better off knowing about the
uncertainty in outcomes from proposed

actions? That is, will our decisions

generally be better if we have some idea
of the range of possible outcomes that

might result? I have always thought so,

and yet current practice in water quality
assessment suggests that others feel

differently or perhaps believe that

uncertainty is small enough so that it can
be safely ignored.

Consider the following experience

from several years ago. While in
graduate school, I became involved in a

proposed consulting venture in New

Hampshire. As a young scientist, I was
eager to “shake up the world” with my

new scientific knowledge, so I suggested

to my consulting colleagues that we add
uncertainty analysis to our proposed 208

(remember the Section 208 program?)

study. Everyone agreed; thus we pro-
posed that uncertainty analysis be a key

component of the water quality modeling

task for the 208 planning process. Well,
after we made our presentation to the

client, the client’s first question was,

“The previous consultants didn’t have
any uncertainty in their modeling study,

what’s wrong with your model?” This

experience made me realize that I had
much to learn about the role of science

in decision making and about effective

presentations!
While this story may give the

impression that I’m being critical of the

client for not recognizing the ubiquitous
uncertainty in environmental forecasts,

in fact I believe that the fault primarily

lies with the scientists and engineers who
fail to fully inform clients of the uncer-

tainty in their assessments. Partially in

their defense, water quality modelers
may fail to see why decision makers are

better off knowing the forecast uncer-

tainty, and perhaps modelers may not

want to be forced to answer the embar-
rassing question like that posed to me

years ago in New Hampshire.

For this situation to change, that is,
for decision makers to demand estimates

of forecast error, decision makers first

need: (1) motivation - that is, they must
become aware of the substantial magni-

tude of forecast error in many water

quality assessments, and (2) guidance –
they must have simple heuristics that will

allow them to use this knowledge of

forecast error to improve decision
making in the long run. Once this

happens, and decision makers demand

that water quality forecasts be accompa-
nied with error estimates, water quality

modelers can support this need through

Dealing Effectively with Uncertainty
Kenneth H. Reckhow, Director, Water Resources Research Institute
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New Hanover, Buncombe, Durham,
Gaston and Cararrus. These counties
hold 41% of the state’s population.

Crissman said that a number of
factors have combined to impede waste
disposal reduction. First, landfill space
has not become as expensive as ex-
pected, and because of good economic
times, disposal cost has not been a major
issue for individuals or local govern-
ments. Secondly, a Supreme Court
decision declaring solid waste a “com-
modity” restricted local governments’
ability to control the flow of waste.
Thirdly, alternative technologies such as
incineration and mixed waste composting
did not develop as anticipated. Finally,
the commitment of local governments
and individuals to waste reduction has
waned over the years. Resources neces-
sary to support successful waste reduc-
tion programs have not been committed.

For these reasons, Crissman con-
cluded, achieving the solid waste
reduction goal became impossible. He
requested that the ERC support a bill to
remove the sunset on the State’s tire
disposal fee, which has supported one of
the nation’s most successful scrap tire
clean up and recycle/disposal programs.
And, he asked for a study commission to
take an in-depth look at future solid
waste problems facing the State.

“There is an ocean of old computers
in basements and attics on their way to
land fills” said Crissman. In addition, he
said, old, closed solid waste landfills
pose an unaddressed threat.

Members of the ERC did not receive
Crissman’s report with good humor.
Senator Charlie Albertson said, “We are
not being responsible regarding solid
waste in our state. It is time to step up
and do what needs to be done.”
(Albertson was principal sponsor of a
littering bill—see S 1014 on page 7—
signed into law by Governor Easley on
the day the ERC met.)

Senator Joe Hackney suggested that
the State may soon face the same
situation with old computers that it did

Solid waste continueddistinct short-term and long-term

strategies.
Short-term approaches must be

based on the fact that most existing water

quality models are not conducive to
complete error analysis, and thus short-

term strategies should be proposed for:

(1) conducting an informative, but
incomplete error analysis, and (2) using

that incomplete error analysis to improve

decision making. In the long-term,
recommendations can be made to: (1)

restructure the models so that a relatively

complete error analysis is feasible, and
(2) employ Bayesian approaches that are

compatible with adaptive assessment

techniques that provide the best approach
for improving forecasts over time.

In the short-term, if knowledge, data,

or model structure prevents uncertainty
analysis from being complete, is there

any value in conducting an incomplete

uncertainty analysis? Stated another way,
is it reasonable that decision making will

be improved with even partial informa-

tion on uncertainties, in comparison to
current practice with no reporting of

prediction uncertainties? Often, but not

always, the answer is “yes,” although the
usefulness of incomplete uncertainty

characterization, like the analysis itself,

is limited.
Using decision analysis as a pre-

scriptive model, we know that uncer-

tainty analysis can improve decision
making when prediction uncertainty is

integrated with the utility (or loss,

damage, net benefits) function to allow
decision makers to maximize expected

utility (or maximize net benefits). When

uncertainty analysis is incomplete (and
perhaps more likely, the utility function is

poorly characterized, but that’s another

column) the concepts of decision analysis
may still provide a useful guide.

For example, triangular distributions

could be assessed for all uncertain model
terms, assuming that correlation is

negligible, and then limited systematic

sampling (e.g., Latin hypercube) could

be used to simulate the prediction error.

The result of this computation could be

either over/under estimation of error, but
it provides some indication of error

magnitude. However, this information

alone, while perhaps helpful for research
and monitoring needs, does not aid

decision making. The approximate

estimates of prediction uncertainty need
to be considered in conjunction with the

attitudes toward risk for the key decision

variables.
Implicit in this attitude toward risk is

an expression of preferences concerning

tradeoffs. For example, are decision
makers (or stakeholders, or other affected

individuals/groups) risk averse with

respect to ecological damage, such that
they are willing to increase project costs

in order to avoid species loss? If a

reasonable quantification of prediction
uncertainty were available for the

decision attribute - loss of an endangered

species, then the prediction might be
expressed as “there’s a 40% chance of

loss of this species with plan A, but only

a 5% chance of loss with plan B.” When
costs of the plans are also considered, the

tradeoff between species loss and cost is

augmented by awareness of risk that
comes from the prediction uncertainty

characterization. Risk is not evident from

deterministic (point) predictions of the
decision attributes, so the decision is

likely to be better informed with the risk

assessment that is made possible with
prediction uncertainty.

In the long run, the best strategy will

probably be to restructure the models,
emphasizing the development of models

that are compatible with the need for

error propagation and adaptive assess-
ment/management. Bayesian (probabil-

ity) networks, as developed for the Neuse

nitrogen TMDL, are particularly suitable
for this task. However, even in the short

run, approximations of uncertainty can

enhance environmental decision making
when presented in the context of an

assessment of risk. continued next page
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December action of the North Carolina
Environmental Management Commission

continued

with old tire dumps: “If we don’t get
ahead of this, we’ll end up having to
clean them up the way we did tires.”

Senator Ellie Kinnaird said that an
up-front disposal fee—like fees charged
on white goods— should be charged on
computers. ERC co-chairs Senator
Fountain Odom and Representative Pryor
Gibson agreed.

 Odom said that it is not likely the
General Assembly will have time for a
full study committee to look at solid
waste issues but that the ERC will spend
at least one full day discussing problems
and possible solutions before the short
session.

Good signs
Crissman said that one bright spot in the
solid waste picture is local government
recycling efforts. It appears that there
was small growth in recycling in 2000-
2001, with a big jump in container
recovery (plastic, glass, aluminum and
steel). He attributed the growth in
container recycling to the “Recycle
Guys” campaign adopted by the State.
However, he said, population growth has
far out-paced any increase in recovery.

Per capita recovery in 2000-2001
was 244.75 pounds, as compared to the
1.21 tons per capita disposed.

Crissman’s report shows that among
efforts by state agencies to reduce solid
waste are the following:

The Department of Administration
has signed a two-year, statewide contract
that includes carpets with recycled
content and has mandated that all carpet
removed from state buildings will be
recycled or non-land filled. (Estimates
are that 1.75 to 2 million tons of carpet
are disposed of each year in the United
States, with only 5% being recycled.)

The N.C. DOT received the Federal
Highway Administration’s 2001 Environ-
mental Excellence Award in the Recy-
cling Category for its coordination with
the Wake County Habitat for Humanity
in deconstructing homes that had to be
removed from rights of way and reusing
the materials.

Solid waste continued

At its regular meeting on December 13,
2001, the N.C. Environmental Manage-
ment Commission took the following
action:

� Approved holding a public hearing on
the third round of Jordan Lake water
supply storage allocations. Staff
recommendations for the third round
allocations can be found on the N.C.
Division of Water Resources website
at: http://www.dwr.ehnr.state.nc.us/
Reports_and_Publications/
Jordan_Lake_Cape_Fear_River_Basin/
01JLA-R3rec.pdf. The public hearing is
set for 7:00 pm on March 18, 2002, in
the Ground Floor Hearing Room of the
Archdale Building in downtown
Raleigh.

� Approved amendments to the Well
Construction Rule (15A NCAC 2C
.0107) and the Well Maintenance Rule
(15A NCAC 2C. 0112). The Well
Construction Rule amendments were
mandated by the General Assembly to
allow minimum separation distance of
50 feet between drinking water wells
and septic systems on all single family
dwelling lots where limited space is
available.

� Approved loans from the N.C. Clean
Water Revolving Loan and Grant Fund
to Macon County (to alleviate a
moratorium on the existing sewer
systems in the West Macon area),
Chatham County (improvements to
Pittsboro wastewater treatment plant)
and the City of Oxford (reimbursement
for land acquisition costs for the
Foundry Branch Outfall project).

� Approved the F.Y. 2002 Federal
Revolving Loan Priority List and
Intended Use Plan for federal funds to
be distributed by EPA for wastewater
facilities.

� Adopted permanent amendments to
the  Laboratory Certification Rule (15A
NCAC 2H .0800).

� Adopted a temporary rule amending
the Tar-Pamlico Agriculture Rule (15A
NCAC 2B .0256) as mandated by the
General Assembly.  The amendments
relate to regulations affecting pasture
interests.

� Approved a request from the Bay
River Metropolitan Sewerage District
of Pamlico County to hold a joint
public hearing for the creation of the
Western Bay River Metropolitan
Sewerage District in Pamlico County.
The purpose of the proposed new
district is to extend service to an
unincorporated area of the Reelsboro
Community.

� Approved reclassifying the French
Broad River (Transylvania, Henderson,
Buncombe and Madison counties) and
the Nolichucky River (Mitchell and
Yancey counties) for primary recre-
ation. The reclassification will impose
fecal coliform limits on wastewater
dischargers.

� Approved reclassifying a segment of
the Neuse River in Lenoir County for
water supply to meet the water supply
needs of five cities in Lenoir County
and perhaps adjacent counties.  The
reclassification means that Lenoir
County and the Town of LaGrange will
be required to adopt water supply
watershed protection ordinances.

� Approved sending a letter to the Inter-
commission Review Committee
(established under the 1997 Fisheries
Reform Act to review coastal habitat
protection plans) supporting a grant to
provide for public participation in
review of plans.
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December action of the N.C. EMC’s Water
Quality Committee

continued next page

� Approved a resolution saying that the
Environmental Management Commis-
sion opposes certification of animal
waste systems for purposes of tax
exemption until operating standards
have been adopted for the systems. The
issue of tax certification for animal
waste management systems was first
brought to the EMC in December 2000,
and the commission referred the issue
to its Groundwater, Water Quality and
Air Quality Committees for examina-
tion. State law provides for exemption
from assessment or taxation of “real
and personal property that is used . . .
exclusively for air cleaning or waste
disposal or to abate, reduce or prevent
the pollution of air or water.” To obtain
exemption under the law, a property
owner must receive a certificate from
the EMC confirming that the property
has “as its primary rather than inciden-
tal purpose the reduction of water

At its regular meeting on December 12,
2001, the EMC’s Water Quality Commit-
tee took the following action:

� Approved revised Water Supply
Watershed Protection ordinances for
Edgecombe County, Graham County
and the Town of Gibsonville.

� Approved a major variance to the
Neuse River Riparian Buffer Protection
Rule for an addition to an existing
home by David R. Holloman of
Raleigh.

� Approved sending the draft Chowan
River and Pasquotank River Basinwide
Water Quality Plans to public meet-
ings. In discussing the drafts, commis-
sioners raised questions about the
Division of Water Quality’s approach
to “not rated” streams, the actual
acreage of mitigated wetlands, and
what the division intends to do about

counties would be asked only to
implement post-construction runoff
controls and good housekeeping
measures. Phase II rules have been
under development  for more than a
year, but commissioners were not
pleased with the draft rules they saw.
Committee Chairman Charles Peterson
called the rules “problematic.” Peterson
said that a Notice of Rulemaking should
be published and that the former
stakeholder group should be asked to
provide input. He said that several
committee members would meet with
stakeholders in mid-January to review
the proposed temporary rules. In late
January a revised version of the
temporary rules was posted on the
DWQ website: http://
h2o.enr.state.nc.us/su/PDF_Files/
PhaseII_Docs/012502_Draft.pdf.

� Heard a staff presentation and recom-
mendations on the question “Does the
State turbidity standard need to be
modified?” DWQ Planning Branch
Head Boyd Devane reviewed the
history of the standard. He said that in
1979, the State applied a 50 NTU
standard to point-source discharges and
in 1989 applied the same standard to
nonpoint sources but agreed with the
nonpoint source agencies that nonpoint
sources (primarily construction sites)
would be exempt if they used recom-
mended BMPs. “At that time, everyone
was happy,” said Devane, “because for
the first time we had something to give
us a handle on nonpoint sources.” He
reviewed the EMC decision made in
October 2000 that essentially said the
turbidity standard cannot be applied in
a manner that allows violations of water
quality standards. Devane said it
appears that a new approach is needed
and said the EMC could (1) enforce the
50 NTU standard, (2) revise the
standard to allow for short-term
violations, or (3) keep the standard and
improve erosion and sediment control
practices to protect aquatic life. His
recommendation was to keep the
current standard and revise the recom-

closed shellfish waters, a perennial
question.  Public meetings on the draft
documents are planned for February,
but meeting dates had not been posted
at press time.

� Approved publishing a Notice of
Rulemaking for the Phase II NPDES
Stormwater Rules. Assistant Secretary
of ENR Robin Smith presented
proposed temporary Phase II rules to
the committee. She said that temporary
rules are needed to provide guidance to
local governments designated as Phase
II MS4’s under the federal rules but
said the department was not asking the
committee to take action. She said the
department was still waiting for an
opinion from the Attorney General’s
office on whether or not counties can
be required to implement stormwater
rules. Stormwater and General Permits
Unit Head Bradley Bennett said that
under the proposed temporary rules

pollution resulting form the discharge
of sewage and waste.” Commissioner
Bob Epting had pointed out on a
number of occasions that the State’s
policy of phasing out the lagoon/
sprayfield waste system is in direct
conflict with certifying that such
systems abate, reduce or prevent water
pollution. The EMC had asked for an
informal opinion from the Attorney
General’s office regarding the issue,
and the AG’s office said that to be
considered for certification the systems
must be found to be operating accord-
ing to EMC standards.  Since the EMC
has no operating standards—only
recommended BMPs—for animal
waste management systems, the
Commission once again refused to
consider certifying the sytems for tax
exemption and instead adopted the
resolution.

Action of the EMC continued
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December action
of EMC’s
Groundwater
Committee
At its regular meeting on December 12,
2001, the N.C. Environmental Manage-
ment Commission’s Groundwater
Committee took the following action:

� Approved sending to the full EMC a
request to publish for public comment a
proposed temporary rule to establish
the competitive bidding process and
qualifications of environmental service
firms, engineers, and engineering firms
for performance-based cleanups at
leaking petroleum underground tank
sites. House Bill 1063 (Session Law
2001-442) gives the N.C. Division of
Waste Management’s Underground
Storage Tank program the authority to
allow performance-based cleanups of
leaking underground storage tank
(LUST) sites. A performance-based (or

pay-for-performance) contract specifies
a series of cleanup milestones that must
be achieved before payments can be
made to the cleanup firm. Sites selected
by the division for performance-based
cleanups will be posted for competitive
bidding in the North Carolina Interac-
tive Purchasing System. Performance-
based contracts will be awarded to
qualified environmental services firms
that submit low bids for acceptable
remedial proposals for sites. Session
law 2001-442 gives the EMC authority
until July 1, 2002, to adopt a temporary
rule to establish the competitive
bidding process and required qualifica-
tions for bidders and mandates that the
rule be published in the N.C. Register
with written comments allowed for 30
days after publication. The full EMC is
to consider the request at its February
meeting.

� Heard a report from George Matthis of
the Division of Waste Management on
the status of the State’s Underground
Storage Tank Trust Fund.  Matthis
reported that both the commercial and
non-commercial funds have “cushions,”
even though $2 million was diverted
from the noncommercial fund to the
General Fund to help with the State
budget shortfall.

Commission for
Health Services
approves
temporary arsenic
in drinking water
rule
On December 11, 2001, the N.C.
Commission for Health Services ap-
proved a temporary rule reducing the
Maximum Contaminant Level (MCL) for
arsenic in drinking water to the pending
federal standard of 10 parts per billion
(10 µg/L) effective January 1, 2002.
When the new MCL goes into effect,

public community and non-transient non-
community drinking water systems that
exceed the MCL will be required to
provide public notice of the exceedance.
By January 1, 2005, systems that exceed
the MCL must submit to the N.C. Public
Water Supply Section a plan and sched-
ule for bringing the systems into compli-
ance. Systems must be in compliance by
January 23, 2006.

In January, N.C. Division of Envi-
ronmental Health Director Linda Sewall
told the N.C. Legislative Environmental
Review Commission that 12 small public
drinking water systems in North Carolina
will violate the new standard. She said
that most have determined they can
connect to larger systems to solve their
problem. The largest system that can’t
solve its arsenic problem by connecting
to a larger system is in Dare County. “For
that system, it will be expensive,” said
Sewall.

The U.S. EPA announced in Octo-
ber, 2001, its intention to implement the
10 ppb MCL adopted under the Clinton
Administration but delayed for further
study. The current EPA MCL and North
Carolina groundwater quality standard
for arsenic is 50 ppb. Estimates of excess
cancer risk posed by long-term exposure
to arsenic in drinking water at 50 ppb
ranges from 1 in 400 to 1 in 60. Arsenic
has also been reported to affect the
cardiovascular system, liver, and nervous
system and to cause skin disorders.

The N.C. Environmental Manage-
ment Commission initiated rulemaking in
September 1999 to lower the groundwa-
ter standard for arsenic to  0.02 µg/L on
recommendation of the N.C. Division of
Public Health but suspended the process
because of uncertainties about the
appropriate standard. The state’s ground-
water standards set cleanup levels for
contaminated sites and are surrogate
drinking water standards for those with
private supplies. The groundwater
standard may also affect allowable
concentrations in wastewaters applied to
land or discharged to on-site waste
treatment systems.

Water Quality
Committee continued

mended BMPs. The N.C. Sedimenta-
tion Control Commission is authorized
to recommend erosion and sediment
control practices for construction sties.
Commissioner Dan Besse, who is the
EMC representative on the N.C.
Sedimentation Control Commission
(SCC) asked the staff to compile
specific recommendations to be
presented to the SCC. EMC Chairman
David Moreau asked how the SCC
became authorized to recommend
BMPs and was told that the EMC itself
issued the authorization. “Then there’s
nothing to prevent us from removing
that authority,” said Moreau. “The way
the standard is worded this commission
is boxed in by another commission’s
decisions.” EMC Counsel Frank
Crawley told Moreau that the EMC
itself can prescribe BMPs to protect
water quality if it decides to do so.
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Environmental Management Commission members appointed
Senate Bill 571 added two members to
the N.C. Environmental Management
Commission (EMC), giving the House
and Senate one additional appointment
each. This brings to 19 the number of
appointments authorized for the EMC.

On recommendation of the President
Pro Tempore, the Senate reappointed
Robert G. Ray of Jackson County and
appointed Thomas K. Jenkins of Macon
County and Maurice Anthony Lasher of

Buncombe County for terms expiring
June 30, 2003.

Upon recommendation of the
Speaker, the House reappointed Anne
Barnes of Orange County and Don
Abernathy of Catawba County for terms
expiring June 30, 2003. The third House
appointee is to be announced by the
Governor’s Office when the Governor’s
appointments to the EMC are made.

Contacted in late January, Kammy
Thornton in the Governor’s Boards and
Commissions division said the
Governor’s appointments should be made
“soon,” although “soon” could not be
defined.

“All I can say is he’s working on it,”
said Thornton.

Terms of five of the Governor’s
appointees expired July 1, 2001, and a
sixth gubernatorial appointee resigned.

North Carolina
Local Water Supply
Plans due for
updating

More than 500 units of local government
that supply water to the public will be
expected to submit updated Local Water
Supply Plans to the N.C. Division of
Water Resources in 2003. The law
requires that local water supply plans be
revised to reflect changes at least once
every five years.  The updated plans will
assess water supply needs and the
community’s ability to meet those needs
through 2030 based on water use and
water system conditions in 2002. Water
systems in the Cape Fear River Basin
will be asked to prepare projections
through the year 2050 in conjunction
with the division’s preparation of a long-
range water supply plan for the basin.

The water supply planning program
was established by the General Assembly
after a series of serious droughts in the
1980s to assure availability of water to
protect the public health and support
economic growth. The information
contained in the plans forms the founda-
tion of the North Carolina Water Supply
Plan, which summarizes water supply
conditions across the state. The plans are
valuable to resource management
agencies and local officials as they plan
for future needs and work to minimize
impacts of the current drought.

To simplify the process of updating
these plans, the Division of Water
Resources encourages water systems to
review the type of information contained
in their current plan and collect the same
data throughout 2002.  Beginning with
this round of plan updates, the division
will offer the option of submitting plans
online. Division staff will be conducting
workshops during the year to explain the
online submittal program and to assist
local water systems with the process of
updating their plans. Current versions of
Local Water Supply Plans and informa-
tion on the local water supply planning
process are available from the division’s
Web site at www.ncwater.org or by
calling 919-733-4064.

Charlotte-
Mecklenburg Utilities
agrees to reduce
phosphorus in
discharge of three
wastewater treatment
plants
In January, the Mayor of Charlotte, N.C.
Department of Environment and Natural
Resources (DENR) Secretary Bill Ross,
and the Deputy Commission of the South
Carolina Department of Health and
Environmental Control announced an
agreement whereby Charlotte-
Mecklenburg Utilities (CMU) will reduce
by 70% phosphorus levels in wastewater
discharged from the McApline Creek

Wastewater Treatment Plant and two
smaller plants in southern Mecklenburg
County. The reduction is expected to
improve water quality in South
Carolina’s Fishing Creek and Lake
Wateree reservoirs.

Located just one mile above the
South Carolina state line, McAlpine
Creek WWTP is the largest treatment
plant in North and South Carolina,
treating an average of 44 million gallons
per day of wastewater. The plant’s
treated water is released into McAlpine
Creek, which flows into South Carolina,
joins Sugar Creek and then flows into the
Catawba River.

When McAlpine’s operating permit
was renewed last May, South Carolina
brought an administrative challenge to
the re-issue. South Carolina had sought
phosphorus limits similar to those
recently placed on its own dischargers
for McAlpine and for the Sugar Creek
and Irwin Creek wastewater treatment
plants. CMU approached South Carolina
and N.C. DENR about deciding the issue
through a collaborative process. The
agreement reached calls for CMU to
limit phosphorus discharges from the
three plants to a daily average of 826
pounds. The cost for improvements at
McAlpine to meet the phosphorus limit
will be about $47 million, or about 99
cents per CMU customer, which will be
phased in over the next five years. Limits
at Sugar Creek and Irwin Creek will take
effect later, if construction is required to
meet the limits.
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Environment-related legislation passed by the N.C. General Assembly
In addition to environment-related legislation reported in the July/August, September/October, and November/December 2001 WRRI
News, the following environment-related bills were passed by the General Assembly during the 2001 Session. This list is not
comprehensive.

H 969 AN ACT TO PROVIDE FOR THE IMPLEMENTATION OF THE AMBIENT AIR QUALITY IMPROVEMENT ACT OF
1999, AS AMENDED BY S.L. 2000-134, BY INCREASING THE FEES CHARGED FOR MOTOR VEHICLE EMISSIONS
AND SAFETY INSPECTIONS, AND TO MAKE OTHER AMENDMENTS TO THE LAWS GOVERNING MOTOR VEHICLE
SAFETY AND EMISSIONS INSPECTIONS.

H 1019 AN ACT TO AMEND THE LAWS GOVERNING THE SEPTAGE MANAGEMENT PROGRAM AND TO INCREASE
CERTAIN PERMIT FEES UNDER THAT PROGRAM, TO IMPROVE THE PROCESS BY WHICH ON-SITE SUBSURFACE
WASTEWATER DISPOSAL SYSTEMS ARE APPROVED AND TO ESTABLISH A SCHEDULE OF FEES APPLICABLE TO
APPROVAL OF THOSE SYSTEMS, AND TO REQUIRE THAT ENVIRONMENTAL HEALTH SPECIALIST BE COVERED
UNDER THE STATE'S EXCESS LIABILITY INSURANCE POLICY. Requires Department of Environment and Natural Re-
sources to develop training in portable sanitation waste management, septic tank waste and grease septage management, and land
application of septage and requires managers of septage firms and septage land application sites to undergo training. Establishes the
Septage Management Account and sets permitting fees for septage facilities. Establishes inspection requirements for septage
facilities and land application sites.  Defines and sets forth requirements for “experimental,” “controlled demonstration,” “innova-
tive,” and “accepted” residential wastewater treatment systems. More.

H 1061 AN ACT TO CLARIFY THE PROCEDURE UNDER WHICH A LESSOR, IN ORDER TO ENCOURAGE WATER CONSER-
VATION, MAY ALLOCATE COST OF PROVIDING WATER AND SEWER SERVICE AS RENT ON A METERED USE BASIS.

H 1268 AN ACT TO MODIFY CERTAIN EXEMPTIONS TO THE THIRTY-FOOT BUFFER REQUIREMENT ALONG PUBLIC
TRUST AND ESTUARINE WATERS AND TO PROVIDE THAT FUNDS NECESSARY TO PAY PLANNING GRANTS MADE
UNDER THE COASTAL AREA MANAGEMENT ACT OF 1974 MAY BE CARRIED FORWARD TO THE NEXT FISCAL
YEAR. Sets forth conditions for encroachment into buffers for residential sites platted before June 1, 1999.

S 166 AN ACT TO AUTHORIZE STUDIES BY THE LEGISLATIVE RESEARCH COMMISSION, TO CREATE VARIOUS
STUDY COMMITTEES AND COMMISSIONS, TO AUTHORIZE OR DIRECT STATE AGENCIES, LEGISLATIVE OVER-
SIGHT COMMITTEES AND COMMISSIONS TO STUDY SPECIFIED ISSUES, AND TO AMEND THE LAW REGARDING
THE FURNISHING OF DATA AND INFORMATION BY STATE AGENCIES TO LEGISLATIVE COMMITTEES AND
COMMISSIONS AND REGARDING INTERIM COMMITTEE ACTIVITY. � Creates the Joint Legislative Growth Strategies
Oversight Committee to “examine, on a continuing basis, growth and development issues and strategies in North Carolina in order
to make ongoing recommendations to the General Assembly on ways to promote comprehensive and coordinated local, regional and
State growth planning and public investment.” � Mandates that the Secretary of the N.C. Department of Environment and Natural
Resources in cooperation with the Director of the South Carolina Department of Health and Environmental Control, shall study
strategies and mechanisms to promote better coordination of the activities of the two states on water quality and water supply within
the Catawba-Wateree River Basin.  � Creates the National Heritage Area Designation Commission to seek designation by the
United States Congress of the North Carolina Appalachian Heritage Area, the 23-county mountain region of Western North Caro-
lina, as a National Heritage Area. �  Creates the House Select Committee on Various Environmental Rules. Committee to be
composed of 11 members of the House of Representatives appointed by the Speaker. Committee to determine (1) effect of certain
environmental impacts on tourism, (2) involvement of locally elected officials in environmental rule-making process,  (3) whether
economic impact statements should be prepared for specific rules to be studied by committee, (4) relationships among boards,
commissions or authorities that adopt specific rules to be studied by committee, (5) extent to which property owners are unduly
burdened by rules to be studied by committee. Provides that the committee may study any current rule adopted by or proposed by
the Environmental Management Commission or the Coastal Resources Commission, particularly rules related to (1) stream, lake or
coastal buffers; (2) control of erosion and sedimentation from DOT activities; (3) process of obtaining an air quality permit.
Committee to make report and recommendations by Feb 1, 2003. � Provides that the Legislative Research Commission may study
many topics including: deposits on beverage containers, clear cutting and development growth management in the City of Raleigh,
the feasibility and desirability of constructing a dam and reservoir on the Cape Fear River in Cumberland County for a regional
public drinking water supply; and funding mechanisms for agriculture operations conversion to environmentally superior manage-



January/February 2002                                         WRRI NEWS     9

Studies
“Studies” is a department in the WRRI
News to publish summaries of water
research articles and reports sent to us
by investigators. Entries in this depart-
ment will be straightforward summaries,
not reviews or critiques. For each article
or report, we will indicate the source and
level of review provided the original. We
aim to provide summaries from many
different researchers, and if it becomes
necessary, we will limit the number of
articles or reports by any one individual
that we will accept. We will accept
articles and reports from agencies and
private entities, but we intend to focus on
academic research and will always
devote at least half the space in any one
issue to university investigators. To
submit an article or report for this
department, send it to Jeri Gray at the
address or email address on page 2.

Study suggests that
changes in nitrogen
and phosphorus
export due to
urbanization
depend on what
land use is replaced

According to a study published in the
most recent issue of Ecological Applica-
tions, when urbanization replaces other
land uses, areas most vulnerable to
increased nitrogen and phosphorus
export depend on what urbanization
replaces. Vulnerability to increased
nitrogen and phosphorus export increases
when urbanization replaces forest rather
than farmland. The study, “Geographic
Targeting of Increases in Nutrient Export
Due to Future Urbanization” by James D.
Wickham, Robert V. O’Neill, Kurt H.
Riitters, Elizabeth R. Smith, Timothy G.
Wade, and K. Bruce Jones, appears in
Ecological Applications, Vol 12, No. 1,
February 2002.

continued  next page

ment systems. � Provides that the Environmental Review Commission may study a
number of subjects including: strategies to attain the State’s goal of preserving a
million acres of open space over the next 10 years and the long-term protection and
restoration of water quality;  interconnection of  public water systems; and programs,
policies and strategies necessary to attain the State’s goal of preventing environmental
degradation of the State’s water and groundwater, particularly due to stormwater
impacts.

S 571 AN ACT TO APPOINT PERSONS TO VARIOUS PUBLIC OFFICES UPON
THE RECOMMENDATION OF THE PRESIDENT PRO TEMPORE OF THE
SENATE AND THE SPEAKER OF THE HOUSE OF REPRESENTATIVES AND
TO MAKE VARIOUS CHANGES TO BOARDS AND COMMISSIONS. Adds two
members to the N.C. Environmental Management Commission. Gives both the House
and the Senate one additional appointment each for a total of three each. Names three
House appointees and two Senate appointees (see article elsewhere in this issue).
Adds two members to the N.C. Wildlife Resources Commission and gives both the
House and the Senate an additional appointment each for a total of four each. Adds
three members to the Natural Heritage Trust Fund Board of Trustees and gives the
House, the Senate, and the Governor one additional appointee each.

S 920 AN ACT TO REPEAL OBSOLETE STATUTES AND TO MAKE CLARIFY-
ING, CONFORMING, AND TECHNICAL AMENDMENTS TO VARIOUS LAWS
RELATED TO THE ENVIRONMENT, PUBLIC HEALTH, AND NATURAL
RESOURCES. Repeals Chapter 130B of the General Statutes, which created the N.C.
Hazardous Waste Commission and 104E-18, which created the N.C. Radiation
Protection Commission. Removes references to the N.C. Low-Level Radioactive
Waste Management Authority and the N.C. Hazardous Waste Commission.

S 1014 AN ACT TO STRENGTHEN THE LITTERING LAWS. Makes second and
subsequent violations of prohibition on intentional littering under 15 pounds a Class 3
misdemeanor punishable by fine of $500 to $2,000 and community service of 16 to
50 hours picking up litter if feasible. Intentional violations between 15 and 500
pounds are punishable by $500 fine and 24-100 hours community service picking up
litter if feasible. Makes first incident of accidental littering under 15 pounds subject
to fine of $100 plus 4-12 hours of community service picking up litter if feasible.
Second or subsequent violations within three years, subject to fine of $200 and 8-24
hours of picking up litter if feasible.  Accidental littering between 15 and 500 pounds
is punishable by fine of $300 and community service of 16-50 hours, picking up litter
if feasible. Sets standards for vehicle construction, loading and covering to prevent
loss of materials (trucks hauling sand, stone, gravel or rock must not be loaded above
a horizontal line six inches below the top and must be covered by a tarpaulin or other
covering). DOT must, to extent “practicable” schedule litter removal before roadside
mowing. DOT must place signs on interstate notifying motorists of penalties for
littering. Provides that county and city “environmental enforcement officers” may
enforce littering laws. Provides that the State Board of Elections and County Boards
of Elections shall notify political candidates of littering laws related to campaign
signs. Requires reports from various agencies on efforts to prevent and clean up litter.
Provides that local boards of education shall encourage recycling in public schools;
that DOT shall provide recycling containers at rest areas to collect aluminum,
newspaper, recyclable glass and plastic bottles; and that the State Department of
Administrations shall help state agencies expand collection of recyclable materials to
include aluminum, newspaper, sorted office paper, recyclable glass and plastic bottles
and improve collection efforts by clearly labeling recycling containers and placing
them near trash bins on each floor of buildings where state agencies are housed.
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Study develops
protocol for
determining
perennial stream
origins

A study conducted to help the City of
Greensboro, NC, inventory the intermit-
tent and perennial streams in its water
supply watersheds, has resulted in a
protocol that will satisfy N.C. regulatory
requirements to determine where
intermittent streams end and perennial
streams begin. The study (“Stream
Identification and Mapping for Water-
shed Protection” by Richard Darling and
Jay Lawson, Law Engineering and
Environmental Services; James Gregory,
NCSU College of Natural Resources;
and David Penrose, N.C. Division of
Water Quality) was presented in a WRRI
seminar in January and will be published
in Proceedings of the Water Environment
Federation Conference Watershed 2002.

North Carolina’ Water Supply
Watershed Protection rules require
riparian buffer protection on all perennial
streams that feed Greensboro’s three
water supply lakes: Lake Townsend,
Lake Higgins, and Lake Brandt (Reedy
Fork Creek watershed). Greensboro also
has jurisdiction in part of the watershed
of the future Randleman Reservoir.
Special rules for the Randleman Reser-
voir require buffer protection on intermit-
tent as well as perennial streams.

Greensboro had historically relied
on U.S. Geological Survey 7.5 minute
topographic quandrangle maps and
National Resources Conservation Service
county soil survey maps to locate
intermittent and perennial streams.
However these maps proved to be of
limited utility in portraying field condi-
tions, and city staff frequently had to
conduct field verification. To create
accurate maps for planning and regula-
tory purposes, the city decided to field
locate—using scientifically defensible
methods—the beginnings of intermittent
and perennial streams within its 40-

 The authors set out to show that
regional patterns of increases in nitrogen
and phosphorus export depended upon
two interacting spatial patterns: urbaniza-
tion and the existing distribution of land
cover. They developed a risk-based
model of nitrogen and phosphorus export
using the existing distribution of land
cover for the mid-Atlantic states of
Pennsylvania, Maryland, Delaware,
Virginia, and West Virginia.

The investigators then ran an
urbanization model to estimate a future
distribution of land cover across the
region. The model increased urban land
use (up to 35%) over a 20-year period,
using a pattern of urban conversion
spreading from an existing urban core
(which is the predominant pattern of
urbanization in the eastern United
States).

The risk-based model of nitrogen
and phosphorus export was then applied
to the modeled land-cover distribution.
Vulnerability to increases in nitrogen and
phosphorus exports was measured as the
difference in risk estimates between
“before” and “after” maps. Areas were
considered most vulnerable to increased
export when the risk estimate for
nitrogen changed by 6.2% and the risk
estimate for phosphorus changed by
5.5%. Accumulated uncertainties in the
nutrient export and urbanization models
determined these thresholds.

The risk-based model of nitrogen
and phosphorus export was developed
using export coefficients from a number
of studies. These data indicate that
nitrogen export coefficients are higher
for agricultural than for urban areas but
that phosphorus export coefficients are
higher for urban than for agricultural.
Therefore, the spatial patterns of risk for
nitrogen and phosphorus in this study
were different. The models identified the
most vulnerable areas for increased
nitrogen export as those where the
projected urbanization rate was at least
20% and the amount of forest was about
6 times greater than the amount of
agriculture. The most vulnerable areas
for increased phosphorus export occurred
when the urbanization rate was at least

20% and the amount of forest was 2
times greater than agriculture. A poten-
tially interesting finding was that risk of
nitrogen export actually decreased in a
few cases when urbanization replaced
more agriculture than forest, but more
empirical testing would be needed to
confirm these modeled results. The
investigators did not find a decreasing
risk of phosphorus export when urbaniza-
tion replaced more agriculture than
forest.

The authors chose to investigate a
multi-state region because studies
covering larger areas often reveal
geographic patterns that can be used to
inform management options at more
local scales.  Within the five-state region,
the study identified 43 localities vulner-
able to increased risk of nitrogen export
and 385 localities vulnerable to increased
risk of and phosphorus export.  The
authors also found that the majority of
increased risk in nitrogen export oc-
curred in watersheds draining to the Gulf
of Mexico, while the majority of in-
creased risk in phosphorus export
occurred in watersheds draining to the
Atlantic Ocean.

The authors say that in the eastern
United States, urbanization will likely
continue in a core-to-periphery spatial
pattern, influencing regional patterns of
land-cover change. Within this regional
pattern of land-cover change, areas most
vulnerable to increases in nitrogen and
phosphorus export can be identified by
analyzing the exiting pattern of land
cover.

Ecological Applications is a refereed
journal published by the Ecological
Society of America. Abstracts of current
articles can be read free on the website:
http://www.esa.org/. Subscriptions are
required for access to full articles .The
corresponding author of this article,
James D. Wickham, can be contacted at
the U.S. EPA’s National Exposure
Research Laboratory (MD-56), Research
Triangle Park, NC,
wickham.james@epamail.epa.gov
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The stream centerline, attribute, and
mapping information developed in this
project will be used to determine stream
buffer and related requirements under the
Water Supply Watershed Protection
rules, the Randleman Reservoir water-
shed protection rules, and anticipated
Cape Fear River Basin riparian buffer
protection rules. A major benefit of the
map is that it will reduce, if not com-
pletely eliminate, the need for costly,
site-specific determinations of stream
status. In addition, the city may be able
to use the map to identify and evaluate
areas that may provide critical habitat for
wildlife and sensitive aquatic habitat as
well as areas appropriate for green space
and recreational use. Federal and State
regulatory agencies could use the map
for local permitting under Clean Water
Act Sections 404 and 401.

As a result of this project, DWQ
now has a systematic methodology for
identifying intermittent and perennial
streams. This methodology could be
applied to other Piedmont watersheds
and, with additional analysis of data
collected during the project, could
possibly be modified for use in other
physiographic regions throughout North
Carolina and surrounding states.

Proceedings of conferences are not
generally peer-reviewed; however, a
peer-reviewed technical completion
report on this project will be published
by WRRI in several months. The corre-
sponding author for the study, Jay
Lawson, can be contacted at Law
Engineering and Environmental Services
in Greensboro. JLAWSON@
kennesaw.Lawco.com

square miles of water supply watersheds
and to incorporate the field data into GIS
layers.

The N.C. Division of Water Quality
(DWQ) has approved a protocol for
identifying intermittent stream origins for
regulatory purposes. However, prior to
this study, DWQ had no approved
standard procedure for determining
where a perennial stream begins. Work-
ing together, the authors of this study
developed a methodology appropriate for
determining the point at which an
intermittent stream transitions to peren-
nial for the project area.

The project area was divided into
hydrologic sub-basins. Steam channels to
be assessed were identified by using soil
survey maps, USGS maps, and city aerial
orthophotographic maps from 1995 and
2000. Stream channels that field teams
discovered during field activities were
also investigated. Two person field teams
from LAW—one an environmental
scientist with training in identification of
ephemeral, ephemeral/intermittent,
intermittent/perennial, and ephemeral/
perennial stream transitions—began at
the upper reach of identified potential
stream channels and worked downstream,
identifying transition points with pin
flagging, photographing up- and down-
stream, and locating the points using a
Global Positioning System.

To determine the location where
streams became perennial, the field
teams relied on the presence of key
biological indicators. They used the N.C.
Division of Water Quality’s
Ephemeroptera, Plecoptera, and
Trichoptera (EPT) Collection Method
and its Biological Reconnaissance Form
to identify primary and secondary
indicators of the benthic community that
typically requires perennial conditions.
Once they found indicator organisms,
they evaluated geomorphology and
hydrology of the channel, using the
Division of Water Quality’s Stream
Classification Method and other field
observations.

The investigators identified a
number of specific, key field indicators
that consistently corresponded with

intermittent and /or perennial conditions.
Hydric soils in the sides or headcut of a
channel appear particularly useful as
indicators of intermittent or perennial
conditions.

Within the project area, development
had modified many stream channels
(accelerated erosion, channel instability,
straightening, armoring, piping) and
some were found to lack the traditional
ephemeral/intermittent or intermittent/
perennial transitions. Some channels
change directly from ephemeral to
perennial without an identifiable inter-
mittent phase. Perennial discharges are
often present at stormwater management
system outfalls, making it possible for a
modified stream channel to have an
ephemeral/perennial transition.

Since many of the biological
indicators are intolerant of environmental
stresses typically encountered in urban
conditions, highly modified, eroded or
pollutant-affected urban streams necessi-
tated less reliance upon biology for
establishment of the perennial origin
location. In highly altered systems where
biology was weak, geomorphologic and
hydrological indicators and field obser-
vations, including conductivity measure-
ments as indicators of impaired biologi-
cal conditions, took precedence.

The authors say that recently
disturbed channels were especially
difficult to assess. Rapid erosion and
downcutting of the channel due to
stormwater flows complicated the
evaluation of soils. In come cases
downcutting appeared to reach the water
table. This indicates that the perennial
transition in some urban streams may be
moving upstream rapidly as compared to
the normal geological rate.

The field teams recorded a total of
463 transitions in the project area. For
each feature located, attribute data were
entered into the Geographic Information
System to provide descriptive informa-
tion. As part of project quality control, at
least ten percent of each of the three
transition type determinations in each
sub-basin was reviewed in the field by
the LAW principal scientist, David
Penrose and James Gregory.

New Smart Growth
Online Resource from EPA

The U.S. Environmental Protection
Agency has announced a new

online resource designed
to facilitate and support smart

growth development. To learn more
about smart growth policies,

technical tools and much more, visit
http://www.epa.gov/smartgrowth
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In the January 23 Federal Register the
U.S. Environmental Protection Agency
announced that it is evaluating
the effectiveness of its 1995 Policy on
Flexible State Enforcement
Responses to Small Community Viola-
tions (the Small Communities Policy).
The agency requests public comment on
possible revisions to make the policy
more useful and to promote more
widespread implementation of the policy
among states.

The Small Communities Policy
provides incentives to small communities
to seek state assistance in identifying
environmental problems, developing a
priority-based schedule for returning to
full environmental compliance, and
building the technical, administrative,
and financial capacity needed to achieve
and sustain environmental compliance.
According to the EPA announcement
only Oregon and Nebraska maintain
active programs under this policy.  The

EPA asks for comments on proposed
changes to its Small Communities
Enforcement Policy

announcement says that in these states,
the Small Communities Policy has
proved effective for reassuring commu-
nities that compliance evaluations
performed by the state do not always
subject the community to an enforce-
ment action and a requirement that they
pay penalties.

Possible revisions to the policy
include: raising the population cap for
communities that may participate;
providing more resources to states and
communities; and increasing the
incentives for communities to partici-
pate. Comments must be received by
April 23, 2002.

The Federal Register announce-
ment can be viewed in html or down-
loaded in pdf format at: http://
www.access.gpo. gov/su_docs/fedreg/
a020123c.html.

The Small Communities Policy can
be downloaded at http://es.epa.gov/oeca/
scpolicy.html

Environmental groups and home builders
agree to promote site design principles
in Chesapeake Bay
On December 3, 2002, the Governor of
Maryland, the Mayor of D.C., the EPA
Administrator, and environmental groups
and home builders associations in the
Chesapeake Bay area signed an agree-
ment to create Builders for the Bay. A
cooperative program of the Alliance for
the Chesapeake Bay, the Center for
Watershed Protection, and the National
Association of Home Builders, the
program will encourage the voluntary
adoption of 22 site design principles that
reduce the environmental effects of
residential and commercial development.

Developed by the Center for
Watershed Protection, the site design
principles have been successfully
promoted in several bay counties and are

aimed at restoring natural hydrology,
retaining rainwater onsite, and preventing
the erosion and souring of natural stream
beds. The principles  identify areas
where existing codes and standards can
be changed to better protect streams,
lakes and wetlands at the local level.
They are divided into three areas: (1)
Residential Streets and Parking Lots, (2)
Lot Development, and (3) Conservation
of Natural Areas. Each principle is
presented as a simplified design objec-
tive, but actual techniques for achieving
the principle should be based on local
conditions. For more information on the
site-design principles visit the Center for
Watershed Protection website at: http://
www.cwp.org/22_principles.htm.

Permanent markers
and casting available
to replace storm
drain stenciling
Many communities have adopted storm
drain stenciling as part of stormwater
public education programs. Messages
such as “Don’t dump, drains to stream”
stenciled on storm drains help people
make the connection between their
personal actions and pollution of water
resources. However, painted stencils
must be redone to remain effective, and
some communities are reluctant to adopt
stenciling programs because of liability
issues involved when volunteer groups
perform stenciling on municipal property.
Permanent markers and curb iron
castings can alleviate those concerns.
High-impact plastic curb markers applied
to curbs with adhesive last 10 years or
more. A number of foundries will
produce curb irons and solid manhole
covers with custom designs that incorpo-
rate stormwater education messages.
Vendors of these products can be found
at the website: http://www.stormwater-
resources.com/link.htm

NCSU to offer
distance ed course
on watershed
monitoring and
assessment
Remote locations are being arranged for
a distance education credit course, BAE
590W - Watershed Monitoring and
Assessment, to be taught this fall by N.C.
State University.  The course will be
taught on Tuesday from 9:10 am - 12:00
and will carry 3 hours of credit. Inter-
ested persons should email Cathy Smith
(cathy_scache@ncsu.edu) with name and
location so that convenient remote
locations can be arranged. Off-campus
registration can be done through NCSU
Distance Education: http://
distance.ncsu.edu/).
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Abbreviated Agenda:
7:30 — 8:00 am Registration

8:00  — 8:15 Welcome and introduction of plenary speakers, Stuart S. Schwartz, Associate Director, WRRI

8:15 — 9:00 Envisioning the agenda for water resources research in the 21st Century
Laura Ehlers, National Research Council’s Water Science and Technology Board

9:00  — 9:30 Availability and use of freshwater in the United States: Concepts for an ongoing national water
resource assessment, Robert Hirsch, Associate Director for Water, U.S. Geological Survey

9:30 — 10:00 Research needs related to TMDL’s, Kenneth H. Reckhow, Director, WRRI

10:00 — 10:15  Break (Poster Session)

10:15 — 12:00 CONCURRENT SESSIONS I

A. Groundwater.  Session Organizer: Ted Mew, Groundwater Section, Division of Water Quality, N.C. Department of
     Environment and Natural Resources
B. Wetlands.  Session Organizer: Dr. Curtis J. Richardson, Director, Wetland Center, Nicholas School of the Environ-

ment and Earth Sciences, Duke University
C. Erosion and Sediment Control, Sediment Processes, and Turbidity. Session Organizer: Dr. Richard A.

McLaughlin, Department of Soil Science, NC State University

12:00 – 1:30 Lunch. Speaker: William G. Ross, Jr., Secretary of Environment and Natural Resources

1:30 — 3:00   CONCURRENT SESSIONS II

A. Air Borne Water Pollutants and Atmospheric Water. Session Organizers: Dr. Viney P. Aneja, Dept. Marine,
Earth, and Atmospheric Sciences, NC State University and Alan Klimek, Director N.C. Division of Air Quality

B. Drinking Water. Session Organizer: Dr. Philip C. Singer, Director, Drinking Water Research Center, Dept. Environ-
mental Sciences and Engineering, UNC-Chapel Hill

C. Estuarine and Coastal Studies. (Session developed from submitted abstracts. Moderator to be announced)

3:00 — 3:15   Break (Poster Session)

3:15 — 4:45 CONCURRENT SESSIONS III

A. Economics. Session Organizer: Dr. V. Kerry Smith, Director, Center for Environmental and Resource Economics
Policy, Dept. Agricultural and Resource Economics, NC State University

B. Watershed Assessment/Planning/Management. Session Organizer: Darlene Kucken, Coordinator, Basinwide
Planning, N.C. Division of Water Quality

C. Watershed Tools. Session Moderator: Callie Dobson, Basinwide Planner, N.C. Division of Water Quality

4:45   Adjourn

For full agenda, abstracts of presentations and posters, and registration information
visit the WRRI website:

http://www2.ncsu.edu/ncsu/CIL/WRRI/2002conference.html
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NorNorNorNorNorth Carth Carth Carth Carth Carolina Precipitation/Wolina Precipitation/Wolina Precipitation/Wolina Precipitation/Wolina Precipitation/Water Resourater Resourater Resourater Resourater Resourcescescescesces

                        No                        No                        No                        No                        Novembervembervembervembervember            December           December           December           December           December

Rainfall (+/- aRainfall (+/- aRainfall (+/- aRainfall (+/- aRainfall (+/- averaveraveraveraveraggggge)e)e)e)e)
Asheville     1.42” (-2.17”)          2.34” (-2.25”)
Charlotte     0.83” (-2.40”)          1.96” (-2.43”)
Greensboro     0.34” (-2.63”)          2.21” (-1.64”)
Raleigh                    0.50” (-2.48”)          2.01” (-2.02”)
Wilmington                    0.95” (-2.16”)          1.31” (-2.91”)

StreamfloStreamfloStreamfloStreamfloStreamflowwwww        No       No       No       No       Novembervembervembervembervember             December            December            December            December            December
IndeIndeIndeIndeIndex Stationx Stationx Stationx Stationx Station     mean flo    mean flo    mean flo    mean flo    mean flow (CFS)w (CFS)w (CFS)w (CFS)w (CFS)     mean flo    mean flo    mean flo    mean flo    mean flow (CFS)w (CFS)w (CFS)w (CFS)w (CFS)
(County, Basin)               (% of long-term median)         (% of long-term median)

Valley River at Tomotla (Cherokee, Hiwassee)         70.8 (53%)             164 (67%)
Oconaluftee River at Birdtown (Swain, Tenn)         161  (43%)             345 (63%)
French Broad River at Asheville (Buncombe, FB)         847  (52%)          1,220 (55%)
South Fork New near Jefferson (Ashe, New)         147  (42%)             227 (59%)
Elk Creek at Elkville (Wilkes, Yadkin/Pee-Dee)           22  (35%)            41.5 (48%)
Fisher River near Copeland (Surry, Yadkin/Pee-Dee)         47.8 (34%) Rcd Mnth Low     76.6 (51%)
South Yadkin River near Mocksville (Rowan, Yadkin/PD)      63.2 (27%)             103 (30%)
Rocky River near Norwood (Stanly, Yadkin/Pee-Dee)          154 (30%)             204 (19%)
Deep River near Moncure (Lee, Cape Fear)                          53.1(15%)             120 (11%) Rcd Mnth Low

Black River near Tomahawk (Sampson, Cape Fear)          180 (53%)             241 (36%)
Trent River near Trenton (Jones, Neuse)         10.5 (19%)              10.8 (7%)
Lumber River near Boardman (Robeson, Lumber)          245 (32%)             355 (26%)
Little Fishing Creek near White Oak (Halifax, Pamlico)        17.2 (28%)            23.5 (17%) Rcd Mnth Low

Potecasi Creek near Union (Hertford, Chowan)         6.71 (18%)                     11.0 (9%)

GrGrGrGrGroundoundoundoundoundwaterwaterwaterwaterwater
IndeIndeIndeIndeIndex wellx wellx wellx wellx well NoNoNoNoNovember depthvember depthvember depthvember depthvember depth December depthDecember depthDecember depthDecember depthDecember depth
(Pr(Pr(Pr(Pr(Prooooovince)vince)vince)vince)vince) belobelobelobelobelow surface (ft)w surface (ft)w surface (ft)w surface (ft)w surface (ft) belobelobelobelobelow surface (ft)w surface (ft)w surface (ft)w surface (ft)w surface (ft)

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

Blantyre (Blue Ridge)   38.41 (-4.73)                      38.99 (-5.47)
Mocksville (Piedmont)   22.25 (-4.52) Rcrd Mnth Low      22.39 (-5.10)Rcd Mnth Low

Simpson (Coastal Plain)     8.18 (-3.36) Rcrd Mnth Low       8.54 (-4.69)Rcd Mnth Low

Source: U.S. Geological Survey’s Water Resources Conditions in North Carolina http://nc.water.usgs.gov/monthly/
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On December 10, the N.C. Drought
Monitoring Council activated a little-
known task force to more closely
evaluate drought conditions across the
state and make community-specific
recommendations. When the N.C. Water
Sources Task Force met first on Decem-
ber 20, the situation looked grim.
Members of the task force agreed that
without strong conservation measures,
many Piedmont communities could face
severe water shortages this spring.

Streamflows and reservoir levels
across the Piedmont were below normal,
and the outlook for precipitation over the
winter was not optimistic. Task Force
member Curtis Weaver with the U.S.
Geological Survey said that 20 percent of
his agency’s flow gaging sites were
registering the 10th or lowest percentile of
flow. Eric Farr of the U.S. Army Corps
of Engineers said that with only normal
rainfall over the winter, conservation
measures would be needed to stabilize
falling reservoir levels.

Above normal rainfall in January
over the central Piedmont raised levels in
many reservoirs. However, when the rain
stopped, stream flows returned to
previous low levels, indicating to the task
force that, without additional significant
rain,  reservoirs may still not be back to
normal by April 1, which is the date by
which water managers want to see their
reservoirs full.

According to Woody Yonts with the
N.C. Division of Water Resources,
rainfall in February and March will
determine whether many Piedmont
communities will be able to drop
mandatory conservation measures when
warmer weather approaches and water
demand increases.

According to the U.S. Drought
Monitor, at the end of January severe
drought conditions continued across
Piedmont N.C., and moderate drought
conditions continued in the east and west.

N.C. Water
Sources Task
Force still wary

Publications
The Environmental Resource Program at
UNC-Chapel Hill has published the
2001-2002 edition of Guide to North
Carolina’s Environmental Groups. The
Guide contains information on more than
200 state and local organizations. To
order a copy send your request with you
name and address and a check for $15 to
the Environmental Resource Program,
CB #1105, Miller Hall, UNC-Chapel
Hill, Chapel Hill, NC 27599-1105.

The American Society of Agronomy,
Crop Science Society of America, and
Soil Science Society of America have
recently published Agronomy Mono-
graph 41, Reclamation of Drastically
Disturbed Lands. This is the first update
of the book since 1978 and includes a
number of new technologies and manage-
ment practices For information on this
and other monographs visit the American
Society of Agronomy website:
www.agronomy.org
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Following are the currently scheduled research seminars for 2001-2002. Titles of some
presentations may change. Presentations take place at 3 pm 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. This schedule is also posted on the
WRRI website, and additions and changes will be posted there (http://www2.ncsu.edu/
ncsu/CIL/WRRI/2002seminars.html). For information email Jeri_Gray @ncsu.edu.

February 26, 2002
 Archdale GFHR

Dr. Robert C. Borden
NC State University

Performance Evaluation of Regional Wet
Detention Ponds and a Wetland for

Urban Nonpoint Source Control

March 26, 2002
1132 Jordan

Mr. William F. Hunt
and Dr. Grada A. Wossink

NC State University
Cost Effectiveness Analysis
of Structural Storm Water

Best Management Practices
in North Carolina

April 23, 2002
Archdale GFHR

Dr. Lawrence E. Band and
Dr. Aaron Moody, UNC-Chapel Hill

Tracking Drought Impact on Managed
and Unmanaged Ecosystems of NC

May 28, 2002
1132 Jordan

Dr. P.V. Sundareshwar, Nicholas School
of the Environment, Duke University

Role of Sediment Processes in
Regulating Water Quality

of the Cape Fear River

Websites People

Francine Durso, formerly with Arcadis
Geraghty & Miller in Raleigh, joined the
N.C. Clean Water Management Trust
Fund as Deputy Director in December.

Chris Dreps is the new Coordinator for
the Upper Neuse River Basin Associa-
tion. He is housed with the Triangle J
Council of Governments. Email:
dreps@tjcog.org.

Frank Tursi, environmental writer with
Winston-Salem Journal for the last 15
years, has joined the N.C. Coastal
Federation as Cape Lookout
CoastKeeper. Read his first interview as
CoastKeeper at www.nccoast.org/
Frank.pdf

Lisa Schell is now public information
office for the N.C. Clean Water Manage-
ment Trust Fund. She was formerly with
the N.C. Aquariums.

The N.C. Department of Environment
and Natural Resources launched its new
and improved website in December:
www.enr.state.nc.us

The National Small Flows Clearinghouse
maintains six databases that provide
information about all aspects of sewage
treatment. Two of these databases—the
Bibliographic and Manufacturers and
Consultants databases—can now be
searched online at www.nesc.wvu.edu/
nsfc/nsfc_databases.htm

The N.C. Division of Water Quality has
updated its freshwater and tidal water
classification charts. These charts outline
various development controls associated
with stream classifications such as ORW,
HQW, and Water Supplies. Go to:
h2o.enr.state.nc.us/csu and scroll to the
middle of the page. A limited supply of
printed charts is available from Elizabeth
Kountis: Elizabeth.Kountis@ncmail.net.

Duke University
Nicholas School of

the Environment and Earth
Sciences

Spring 2002
Executive Education Courses

Introduction to Stream Corridor
Restoration; April 22-26, 2002; $960.
Please register by March 25, 2002.
Utilizing the federal interagency publica-
tion, “Stream Corridor Restoration:
Principles, Processes and Practices,” this
course will provide a basic understand-
ing of scientific and socioeconomic
principles and practical experience in
watershed and stream corridor restora-
tion.

New Advances in Ecological Risk
Assessment; April 29-May 3, 2002;
$960. Please register by April 1, 2002
This course will provide an overview of
ecological risk assessment and introduce
new methods for assessing risks in both
aquatic and ecological systems, includ-
ing: probabilistic risk assessments,
quantitative uncertainty analysis,
assessments of multiple stressors,
assessments of habitat alteration as an
ecological stressor, terrestrial
ecotoxicological methods and sample
design.

Preparing and Documenting Environ-
mental Impact Analyses; June 3-6,
2002; $960. Please register by May 6,
2002. This course addresses the need to
teach participants how to prepare,
document, coordinate and review, for
decision-makers and the public, informa-
tion required by the National Environ-
mental Policy Act.

Tuition covers registration, instructional
materials and lunch and break foods
each day on campus.  For a complete
program description, visit website: http://
www.env.duke.edu/cee/upcoming.html
or call the Center for Environmental
Education at 919-613-8082.
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Motorists and pedestrians may report incidents of litter law violations
to the N.C. DOT’s Office of Beautification Programs by mailing or e-
mailing Swat-A-Litterbug report cards. Owners of vehicles observed
littering receive formal notes of warning signed by the Colonel of the
Department of Motor Vehicles and the Colonel of the State Highway
Patrol reminding them that littering violations may involve a penalty of
$1,000. In 1999, more than 8,000 litterbugs were reported.

To receive Swat-A-Litterbug report cards, call 1-800-331-5864 or visit
website:http://www.doh.dot.state.nc.us/operations/dp_chief_eng/
roadside/Beautification/Litterbug/ to report violations.

�����������	
��� A toll-free hotline has
been established state-

wide for concerned
citizens to report

possible violations of
the North Carolina

Sedimentation
Pollution Control Act.
To report problems

call 1-866-STOPMUD
(786-7683).

2001 - 2002 Lunc2001 - 2002 Lunc2001 - 2002 Lunc2001 - 2002 Lunc2001 - 2002 Luncheon and Forum Scheon and Forum Scheon and Forum Scheon and Forum Scheon and Forum Schedulehedulehedulehedulehedule

        April 8, 2002      Total Maximum Daily Loads (TMDLs)
        September 16, 2002     Drought

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

For information about NCWRA visit the website: http://bae00du.bae.ncsu.edu/bae/programs/extension/wqg/ncwra/

December 2, 2002 Air Borne Water Pollutants
February 2003 Geographic Information

Systems


