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WRRI rated among top in the nation
The Water Resources Research Institute
(WRRI) of The University of North
Carolina, headquartered at N.C. State
University, has been judged one of the
top four in the nation by a U.S. Geologi-
cal Survey (USGS) evaluation team. The
Institute, one of 54 authorized by the
federal Water Resources Research Act of
1964, administers research funding
provided by a USGS grant and matched
by funding from the N.C. General
Assembly through The University of
North Carolina.

Under the authorizing legislation, all
state water research institutes must
undergo an evaluation every five years to
determine their eligibility to continue
receiving federal funding. In the most
recent review (based  on the period
1993-1997), USGS evaluators singled
out four state institutes, including North
Carolina’s, for programs of particular
excellence.

According to evaluators North
Carolina’s WRRI “sets the standard” for
the USGS water resources research
institute program. WRRI was praised for
its relevant and high quality research
projects involving eight N.C. universi-
ties, excellent peer-review process,
comprehensive technology transfer
program, and successful student intern-
ship efforts.

An inter-institutional program,
WRRI is guided by a board of directors
composed of administrators and faculty
from UNC-Chapel Hill and N.C. State
University. Research faculty at all senior
colleges and universities in North

Carolina are eligible to receive funding to
conduct research into water resources
problems and issues affecting North
Carolina and the nation. An Advisory
Committee composed of staff from
numerous government agencies, local
governments, business and industry, and
the environmental community helps set
WRRI’s research priorities annually.

During the period covered by the
USGS review, WRRI has been led by two
directors:  David H. Moreau served as
director from 1982 through 1995. Moreau

is currently head of the Department of
City and Regional Planning at UNC-
Chapel Hill and Chairman of the N.C.
Environmental Management Commis-
sion. Kenneth H. Reckhow has served as
director of WRRI since 1996. Reckhow
is a professor in the Nicholas School of
the Environment at Duke University and
a member of the N.C. Department of
Environment and Natural Resources’
Scientific Advisory Council on Water
Resources and Coastal Fisheries Man-
agement.
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Director’s Forum

Peer review and legislative oversight of scientific research
Kenneth H. Reckhow, Director, Water Resources Research Institute

continued next page

Water Resources Research Institute News

Scientists depend upon review by their
peers of research proposals as well as

research results to help them sustain a

high degree of scientific rigor and
integrity. Peer review does not insure that

science will be flawless, but it does

increase the prospects for high quality
research. Although it is widely accepted

that peer review is needed to maintain

scientific credibility, some recent
research funding decisions in North

Carolina have largely circumvented the

scientific peer review process.
In our enthusiasm and desire to

conduct research during a time of limited

research support, scientists have become
increasingly inclined toward direct

legislative appeals for funds. At first

glance, this direct approach seems to
have a rational basis.  Since legislators

are elected to make funding choices, isn’t
it reasonable that they would be asked to

make decisions concerning scientific

research for the improvement of public
policy? Yes, in the broad sense of setting

priorities for information (research)

needs, legislators are indeed the appro-
priate individuals for the task.

However will legislators know, for

example, that the Neuse nitrogen model I
propose to develop is a good choice?

Will they know that the water quality

monitoring I propose to conduct is
appropriately designed? Probably not.

Awareness and critical comment on those

features are essential tasks for scientific
peer review. For wise decisions on

funding science, it is not sufficient to

recognize a scientific information need; it
is essential also to critically assess if that

need can be adequately addressed with

the proposed scientific study. It is that
latter task for which scientific peer

review is designed.

In these hypothetical examples, is
scientific peer review usurping legislative

decision making? No, the legislators still

decide on priorities; once that occurs, the
peer review can serve to support legisla-

tive decisions by helping to insure

scientific rigor through proposal review
and project oversight.

How can we work to achieve peer

review in these cases? Fortunately, North

Carolina has two institutions, the Water

Resources Research Institute and Sea

Grant, with established records of
scientific review and oversight. Consider

WRRI. Our mission is to identify water

research priorities, plus provide project
oversight, peer review, and technology

transfer; we offer this as service to North

Carolina in support of scientific research
for decision making. In addition, the
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DENR Scientific Advisory Council

(SAC) on Water Resources and Coastal
Fisheries Management, composed of six

scientists covering designated subjects,

was created for scientific evaluation of
state water programs.

 Funds for water research in support

of decision making are limited, and each
year a number of important priorities are

identified. To assist in wise application

of these funds, the WRRI, Sea Grant, and
the DENR SAC exist to provide scien-

tific oversight. While peer review does

not absolutely insure that research is
scientifically sound (or that non-peer-

reviewed research can’t be of excellent

quality), peer review serves as a key
mechanism for scientific credibility and

analytic rigor.

Water users that withdrew 100,000
gallons or more of water in any single
day in 1999 for all water uses except
agriculture are required to register those
withdrawals with the North Carolina
Division of Water Resources (DWR) by
March 1, 2000, This includes the use of
ground or surface water for public water
supply, industry, mining, power genera-
tion, golf courses, or any other nonagri-
cultural water uses. Public water
suppliers that have an updated local
water supply plan on file with DWR do
not need to register their withdrawals.

Registering water withdrawals
provides water use information needed

Water users need to register 1999
water withdrawals by March 1

2000
Annual

North Carolina
Water Resources

Research
Conference

March 30, 2000
N.C. State University
McKimmon Center

Raleigh, NC

This conference will highlight water resources research being
conducted in North Carolina and provide an opportunity for
researchers to meet and discuss their work with others inter-
ested in water research.

A brochure will be mailed by the end of January to those on
the WRRI News mailing list.

Registration information and an agenda will also be posted on
the WRRI website by the end of January:
http://www2.ncsu.edu/ncsu/CIL/WRRI/2000conference.html

for water supply planning and manage-
ment throughout the state. In addition, by
registering water withdrawals every five
years, water users will establish a record
of the amount of water they need.
Registration is required by General
Statute 143-215,22H, which was
amended in 1998 by lowering the
registration threshold from one million to
100,000 gallons per day for all water
uses except agriculture and by setting the
March 1, 2000 deadline. (Agricultural
water users must also register their
withdrawals, but their registration limit is
one million gallons per day.)

Each facility that withdraws 100,000
gallons or more per day needs to be
registered separately. In addition, a
person having multiple facilities that
separately withdraw less than 100,000
gallons per day but together total
100,000 gallons or more is required to
register those facilities. A special form is
available for registering those multiple
facilities that is less detailed than the
individual facility registration form.

There is a one-time $50 registration
fee for each facility that withdraws
100,000 gallons per day or more.
However, there is no fee to register
multiple facilities that separately with-
draw less than 100,000 gallons per day,
nor is there a fee to update the water
withdrawal information for any previ-
ously registered facility.

Registration information includes
withdrawal location and water source,
type of use, withdrawal amounts, and the
withdrawal capacity of each facility.
Registration forms are available from
DWR or forms can be downloaded from
DWR’s webpage.

If you need assistance completing
the forms or if you are unsure whether
you need to register, please call Kenneth
Ashe at the Division of Water Resources
at (919) 715-5443 or visit our webpage
at http://www.dwr.ehnr.state.nc.us/wsas/
regist.htm.
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EMC approves riparian buffer requirements for Tar-Pamlico Basin
Buffer rules to be developed for Catawba River Basin

At its December 9, 1999, meeting the
N.C. Environmental Management
Commission (EMC) adopted a rule
requiring the preservation of vegetated
buffer areas along intermittent and
perennial streams, lakes, ponds and
estuarine waters throughout the Tar-
Pamlico River Basin. The requirements
went into effect as a temporary rule Jan
1, 2000. They will become permanent in
August following review by the N.C.
Rules Review Commission and General
Assembly.

The rules require that a total of 50
feet of vegetated area be maintained on
each side of waterbodies. Thirty feet
bordering the water must remain undis-
turbed except for specific exempted
activities. The next 20 feet must be
vegetated, but activities such as grading
and landscaping are allowed.

The rules do not require the estab-
lishment of vegetated buffers where none
now exist unless there is a change in the
use of the land.

A mitigation program is provided by
the rules whereby persons who have
certain authorizations may disturb buffer
areas by agreeing to make payments to
the Riparian Buffer Restoration Fund,
donate real property, or restore or
enhance a non-forested riparian buffer in
accordance with an approved plan.

Local governments in the Tar-
Pamlico River Basin that will be required
(under rules to be adopted later) to have
local stormwater programs must ensure
protection of riparian buffers on new
developments within their jurisdictions.
They may do so by implementing a local
riparian buffer protection program
described by the rules or by enforcing
certain requirements on those requesting
approval for new development projects.

A copy of the temporary rules for
protection and maintenance of existing
riparian buffers in the Tar-Pamlico River
Basin can be downloaded in pdf format
from the N.C. Division of Water Quality
website at http://h2o.enr.state.nc.us/nps/

tarp.htm.  Paper copies are available
from the division’s planning branch at
(919) 733-5083, Extension 558.

The riparian buffer rule is one of
four rules proposed as part of the
nonpoint source management component
of the Tar-Pamlico River Basin Nutrient
Sensitive Waters Management Strategy.
The public comment period on the three
other rules dealing with stormwater,
nutrient management, and agriculture
closed Dec 31, 1999. These rules will be
presented to the EMC for approval soon.

Buffer rule for
Catawba Basin
At its December meeting, the EMC also
approved the Catawba River Basinwide
Water Quality Plan and discussed a
schedule for adopting riparian buffer
requirements for that basin.

In the “Clean Water Act of 1999”
(House Bill 1160), the N.C. General
Assembly gave the EMC authority to
adopt temporary rules to protect water
quality in the Catawba, Cape Fear, and
Tar-Pamlico. According to Darlene
Kucken, DWQ’s Basinwide Coordinator,
many groups requested adoption of a
riparian buffer requirement during public

meetings on the Catawba River
Basinwide Water Quality Plan.

At the EMC’s Water Quality
Committee meeting on December 8, a
number of commissioners expressed the
desire to get a temporary buffer rule for
the Catawba Basin into effect as quickly
as possible. Commissioners apparently
had been contacted by citizens and local
officials concerned that landowners in
the basin—particularly power compa-
nies—were hurrying development along
waterbodies to avoid limitations that will
be imposed by requirements to maintain
buffers. Kucken explained to commis-
sioners that House Bill 1160 requires
specific steps—including consultation
with interested parties, publication in the
N.C. Register of intent to adopt a
temporary rule, and holding a public
hearing— before temporary rules can be
put into effect.

 The EMC approved developing a
temporary buffer rule for the basin, and
DWQ is scheduling meetings for
February that will begin the rulemaking
process. Public hearings will follow, and
temporary buffer rules could be approved
as early as May 2000.  Those interested
in stakeholder meetings on the Catawba
buffer rules should contact Alan Clarke
at (919) 733-5083 Extension 570.

North Carolina
Erosion and Sediment Control Design Seminars

Registration Fee: $100
Registration Deadlines:

Jan 25 for the New Bern workshop
Feb 29 for the Hickory workshop

For a brochure and registration form call
the Water Resources Research Institute at (919) 515-2815.

March 14-15, 2000
Holiday Inn-Select

Hickory, NC

February 8-9, 2000
Sheraton Grand
New Bern, NC
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Sedimentation Control Commission expresses
disappointment with agricultural sedimentation strategy
At its regular meeting in November, the
North Carolina Sedimentation Control
Commission (SCC) approved but
expressed disappointment with a “Strat-
egy for Managing Agricultural Sedimen-
tation” developed by the N.C. Associa-
tion of Soil and Water Conservation
Districts (NCASWCD). The strategy was
developed by NCASWCD in response to
a recommendation from a workgroup on
agricultural sedimentation set up to
develop a Plan of Action to strengthen
the state’s Erosion and Sedimentation
Control Program.

According to a document presented
to the SCC, “the foundation for the
strategy is an acknowledgement of the
progress made in erosion and sediment
control by conservation programs in
place in North Carolina (e.g., conserva-
tion planning, Farm Bill assistance
programs, state cost-share program,
buffers, no-till).”

The strategy calls for conservation
districts to conduct field evaluations of
watersheds adjacent to impaired water
bodies to “verify (or clarify) the cause(s)
of stream sedimentation, to determine the
true extent of agricultural sources and
impacts, and to outline the adequacy of
actions in place locally that are designed
to reduce and manage those agricultural
impacts.”

Under the strategy, the N.C. Division
of Water Quality would provide districts
information on stream segments listed as
impaired due to agricultural sedimenta-
tion from its Clean Water Act 303(d) and
305(b) reports. Districts would then
collect information about surrounding
land use and land use changes, agricul-
tural cropping practices, streambank
conditions, streambed conditions,
upstream activities, degree of landowner
participation in conservation planning
and other programs, acreage covered by
conservation plans, practices used and
cost-share funds applied.

Where districts verify impacts on
water quality from agricultural activities,

the strategy calls for expanded efforts by
districts, the Natural Resources Conser-
vation Service, and the N.C. Division of
Soil and Water Conservation to help
landowners and agricultural producers
manage erosion.

The strategy does not call for water
quality monitoring, nor does it call for
any new regulatory authority when
landowners refuse to participate in
programs offered to mitigate a sedimen-
tation problem.

Through the proposed efforts, the
strategy aims to do the following:
� Account for progress made in sedi-

mentation and erosion control pro-
grams.

� Identify where agricultural sedimenta-
tion and erosion is being effectively
managed by agricultural producers.

� Clarify the true level of water body
impairment due to agriculture and
provide the Division of Water Quality
with reliable, local information upon
which to amend the 303(d) list of
impaired waters.

� Describe land use changes and
impacts of land use on the type of
response  needed.

� Identify specific watersheds where
additional outreach and work is needed
to assist landowners in adopting
acceptable practices to control erosion
and sedimentation due to agriculture.

� Describe barriers to effective imple-
mentation of sedimentation and erosion
control programs at the local level.

� Identify specific non-agricultural
sources of sedimentation warranting
further attention in local or state
regulatory programs.

The strategy calls for a pilot
program in six districts to test and
demonstrate the evaluation process.

The strategy was not well received
by the SCC.

 Commissioner Kenneth H.
Reckhow pointed out that while the
strategy says it will “verify or clarify the

causes of stream sedimentation and
determine the true extent of agricultural
sources and impacts,” there is no water
quality monitoring component. Reckhow
said that verifying causes of sedimenta-
tion in streams cannot be accomplished
without water quality monitoring and that
goals should be modified to be consistent
with the proposed efforts.

Commissioner Roger Watson, a
representative of the home building
industry, was particularly critical of the
strategy’s intention to “identify specific
non-agricultural sources of sedimentation
warranting further attention.”

Said Watson: “The whole point of
this strategy was supposed to be to deal
with agricultural sedimentation. This
goes 180 degrees the other way.”

Several commissioners expressed
disappointment that the plan did not
include a proposal for a regulatory
mechanism for dealing with “bad actors.”
The strategy relies on enforcement of
“existing water quality regulations” to
deal with landowners who refuse to take
steps to deal with erosion on their land.
Commissioner Daniel  Besse requested
an explanation of which water quality
regulations can be enforced to deal with
agricultural sedimentation and expressed
his opinion as an attorney that none exist.

Commissioner Wendell Gilliam said
that the SCC Workgroup on Agricultural
Sedimentation had recommended that the
agricultural community consider the
“forestry model” for dealing with
agricultural sedimentation. Under state
statutes, forestry operations are required
to “voluntarily” use prescribed best
management practices, and those who do
not come under regulatory authority of
the Sedimentation Control Commission.

Although the SCC voted to approve
the strategy, they encouraged the agricul-
tural community to continue to work
toward a policy for dealing with farmers
who refuse to voluntarily install best
management practices to address
sedimentation problems.
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December action of the North Carolina
Environmental Management Commission

continued next page

At its regular meeting on December 9,
1999, the North Carolina Environmental
Management Commission took the
following action:

� Adopted amendments to air quality
rules on animal odor and blasting and
abrasive blasting to satisfy objections
of the Rules Review Commission.

� Adopted amendments to air quality
rules governing incinerators.

� Adopted amendments to the air quality
Title V permit exemption rule and
permitting rules.

� Approved the state’s plans for funding
wastewater treatment projects  from the
federal/state revolving loan fund in
fiscal year 2000.

� Approved both a temporary rule and a
permanent rule requiring protection and
maintenance of riparian buffers in the
Tar-Pamlico Basin (see article on page
4).

� Adopted amendments to rules for the
protection and maintenance of riparian
buffers in the Neuse Basin. The
amendments were recommended by a
stakeholder advisory committee
established by the 1997 Session of the
General Assembly. At the same time the
EMC adopted rules establishing a
buffer mitigation program in the Neuse
and rules allowing for delegating
authority to implement buffer rules to
local governments.

� Adopted changes to the N.C. surface
water quality standards and classifica-
tions recommended by the Triennial
Review Advisory Committee. The State
is required by the Clean Water Act to
review its water quality standards and
classifications every three years to
determine if changes are needed.
Changes adopted are: a requirement for
development of protection strategies for
waters with threatened or endangered
species; new guidance for determining
bioavailability of copper, zinc, nickel,
cadmium, iron and silver; updating of
Nutrient Sensitive Waters rules; and a
reduction in the number of slips

allowed in certain types of marinas in
specific coastal Outstanding Resource
Waters.

� Approved reclassifying Lake Phelps in
Washington and Tyrrell counties from
Class C Swamp to Class B Swamp
Outstanding Resource Waters (ORW).
Class B is assigned to freshwaters that
are used for primary recreation, and
ORW is a special classification aimed
at protecting waters with exceptional
state or national ecological or recre-
ational significance.

� Approved reclassifying Little Grassy
Creek in Avery County from Class C
Trout to Class C Trout ORW. The
reclassification grew out of a request by
Grandfather Golf and Country Club to
reclassify all the headwaters of the
Linville River to High Quality Waters.
Sampling revealed that the Linville
headwaters did not meet criteria for
High Water Quality. However, Little
Grassy Creek was found to have
excellent water quality and a reproduc-
ing population of native brook trout.
The ORW classification requires
wastewater discharge restrictions,
stormwater management strategies,
performance standards for certain
underground storage tanks within 500
feet of the creek, and specifications for
certain new sewer lines within 50 feet
of the creek.

� Approved the Catawba River
Basinwide Water Quality Plan. Impor-
tant features of the plan include:
❍ a strategy for reducing oxygen-
consuming waste loading by waste-
water dischargers to Lake James,
Rhodhiss Lake, Lake Hickory,
lookout Shoals Lake, Lake Norman,
Mountain Island Lake and Lake
Wylie;
❍ continuation (but no change) in the
strategy for managing nutrient
loading from wastewater dischargers
to Lake Wylie and support for
designation by the U.S. EPA of Lake
Wylie as a no-discharge zone for
marine toilets;

❍ plans to conduct a comprehensive
study of color reduction in the South
Fork Catawba River;
❍ additional monitoring and analysis
of toxicity in the South Fork
Catawba, with a focus on Hoyle
Creek;
❍ implementation of NPDES Phase II
stormwater permitting, which will
require urban stormwater manage-
ment programs for 20 municipalities
and four counties in the basin;
❍ a refocusing of the Water Supply
Watershed Protection Program to
ensure that local governments are
complying with the state’s minimum
requirements;
❍ an effort to encourage local
governments in the basin to take
advantage of newly available state
cost-sharing for establishment of
local erosion and sedimentation
control programs;  and
❍ presentation to the N.C. Environ-
mental Management Commission of
local governments’ and citizens’
requests for development of riparian
buffer requirements for the basin (see
article page 4).

� Granted a six-month time extension to
the Neuse Agricultural Basin Oversight
Committee (BOC) for reporting local
nitrogen reduction strategies under
requirements of the Neuse River Rules.
Under the rules, Local Advisory
Committees in the basin are to develop
strategies for local BMP implementa-
tion to accomplish the collective 30%
reduction in nitrogen loading from
agricultural operations. These commit-
tees are to report to the Neuse Basin
Oversight Committee, which is to
review local strategies to see that they
will accomplish the goal and present its
first report to the EMC in August of
this year. Tom Jones, chairman of the
BOC, told the EMC that flooding from
Hurricane Floyd has not only destroyed
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December action of the EMC
Water Quality Committee

BMPs in place but also diverted
technical assistants to recovery efforts,
making it virtually impossible to
complete local strategies on time. Jones
also said that the flooding and financial
damage it caused will affect farmers’
ability, even with cost share funding, to
meet requirements of the Neuse Rules
and that strategies must recognize this
reality. The time extension granted by
the EMC gives the BOC until Feb 2001
to make its report. However, several
commissioners pointed out that if the
Local Advisory Committees and BOC
do not comply with the requirements to
develop a satisfactory agricultural
reduction strategy, the Neuse Rules
require individual farmers to implement
BMPs specified in the rules, including
forested riparian buffers, water control
structures, and nutrient management
plans.

� Approved a variance from groundwa-
ter rules (15A NCAC 2L .0113) for
Carolina Coatings Inc. property in
Charlotte. The variance allows the
petitioner to cease efforts to remediate
solvent contamination at the site
without monitoring requirements.

The EMC removed two items from
its agenda:

� Adoption of temporary rules and
initiation of permanent rulemaking to
change nitrogen loading requirements
for wastewater treatment plants in the
Neuse Basin.

� Adoption of a temporary rule to
amend groundwater standards for
arsenic and Methyl-Tert Butyl Ether
(MTBE). The chairman of the Ground-
water Committee told the commission
that his committee had not seen enough
evidence of a public health emergency
to justify temporary rulemaking on
MTBE and that the issue of a tempo-
rary rule for arsenic would be revisited
by the committee in February.

At its December 8, 1999, meeting the
Water Quality Committee of the N.C.
Environmental Management Commission
took the following action:

� Approved Water Supply Watershed
Protection ordinances for Cleveland,
David, Polk, New Hanover,
Rockingham and Union counties, and
for the Towns of Laurel Park, Haw
River, Madison, Zebulon and Erwin.

� Approved a Water Supply Watershed
Protection ordinance revision for
Guilford County. Guilford County is
the first of eight local governments to
revise its  watershed protection ordi-
nance to comply with new requirements
of the Randleman Lake Water Supply
Watershed Nutrient Management
Strategy rules.  Other local govern-
ments required to submit and begin
implementing revised ordinances to
meet the Randleman rules by Jan 1,
2000, are the Towns of Jamestown and
Kernersville, the Cities of Archdale,
Greensboro, High Point and
Randleman, and Randoph County.

� Approved sending the draft French
Broad River Basinwide Water Quality
Plant to public meetings. Meetings are
being scheduled for the third week of
February in Waynesville and Asheville.
For more information, contact Darlene
Kucken at (919) 733-5083 Extension
354.

� Approved asking the EMC in February
to authorize rulemaking for a
Systemwide Wastewater Collection
System Permitting Program. The Clean
Water Act of 1999 (House Bill 1160)
required the EMC to develop and
implement a permit program for
municipal and domestic wastewater
collection systems on a systemwide
basis and to begin phased implementa-
tion of the program by July 1, 2000.
New rules are required to define
“collection system,” establish an
application process, and lay out general
permit conditions.

Coastal Resources Commission asks EMC
for rulemaking for coastal rivers
At the December meeting of the N.C.
Environmental Management Commission
(EMC), Donna Moffitt, Director of the
N.C. Division of Coastal Management,
presented a rulemaking petition from the
N.C. Coastal Resources Commission
(CRC). The petition was not a typical
petition for rulemaking in that it did not
contain text for a proposed rule; it simply
recommended that the EMC initiate a
rulemaking process to do the following:
� Establish water quality goals for river

basins that drain to coastal waters.
� Assist local governments in establish-

ing local water quality planning and
implementation committees.

� Develop rules to equitably apply
stormwater management strategies,
including protection of riparian buffers

to each of the coastal river basins for
purposes of controlling pollutants of
concern such as fecal coliform, sedi-
ment, and nutrients.

The petition resulted from work by
the N.C. Estuarine Shoreline Protection
Stakeholders, who met between April and
July 1999 to develop recommendation
for actions needed to improve and
maintain coastal water quality.  These
stakeholders concluded that managing
coastal water quality requires actions
extending beyond the jurisdiction of the
CRC.

The EMC accepted the petition and
referred it to the Water Quality Commit-
tee, which will initiate the rulemaking
process.
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The 1988 Robert T. Stafford
Disaster Relief and Emergency Assis-
tance Act, the basic U.S. disaster law,
requires states to prepare a hazard
mitigation plan as a condition of receiv-
ing federal disaster assistance.  Hazard
mitigation is any action taken to reduce
or eliminate long-term risk to human life
and property from natural hazards. In
their hazard mitigation plans states and
their localities are to identify and adopt
programs and policies to reduce future
risks from natural hazards. Section 409
of the Stafford Act authorizes funding for
mitigation planning and Section 404
authorizes grants for mitigation efforts.
In 1990 Congress directed the Federal
Emergency Management Agency, which
implements the Stafford Act, to place its
highest priority on natural hazard
mitigation.

In this book, the authors examine the
effectiveness of hazard mitigation under
the Stafford Act. Finding that no national
archive of mitigation plans existed, they
collected all available state plans. They
analyzed the plans, checking to see how
well they met the statutory requirements
of the Stafford Act and comparing their
content with a standardized list of
potential mitigation actions. They

collected data on mitigation grants and
analyzed the data to determine trends in
mitigation actions. They also assessed
implementation of mitigation plans and
grant projects, sought to identify factors
that affect commitment to mitigation,
and identified ethical issues related to
hazard mitigation. Through six  intensive
case studies of individual mitigation
efforts, they also sought an understand-
ing of postdisaster mitigation decision
making.

The quality of hazard
mitigation plans
The investigators conclude that although
the Stafford Act encourages states to
develop mitigation plans prior to
disasters,  it has created a disaster-driven
process in which states prepare plans
following presidentially declared
disasters primarily to be eligible to
receive mitigation grant funding.  They
found the following:

� Although state hazard mitigation plans
included the four required components
(assessment of hazards, assessment of
existing policy, proposals for mitiga-
tion, and specifications for implemen-
tation), the quality of the plans was not
high. Plans were unlikely to analyze
population, property, and natural
environmental processes exposed to
hazards or  the dangers from secondary
hazards (such as dams breaking or
hazardous materials being released). In
assessing mitigation capabilities, most
plans simply listed existing state and
federal programs and ignored policies
or implementation practices that were
obstacles to effective mitigation.

� Goals statements were perfunctory
and little attention was given to
balancing risks with other societal
goals.

� Plans commonly proposed mitigation
actions (public education, for instance)
that required little government commit-
ment, funding or intervention in the
land development market, and when
land use and construction regulations
were proposed, the proposals were in
tentative and general terms.

� Plans for implementation of mitigation
efforts rarely included estimates of
costs or sanctions for failure to carry
through.

The authors say “It is clear that most
of the plans were not intended for
implementation in the usual sense but
were merely intended to meet require-
ments necessary to qualify states for
FEMA postdisaster mitigation grants.”

The mitigation
grants program
In the first ever review of national
expenditure patterns under the FEMA
Hazard Mitigation Grant Program, the
authors found that large amounts of
potential hazard mitigation project
funding was not being used and that for
77 declared disasters (33%) no mitiga-
tion funds were expended, to a signifi-
cant degree because no applications had
been submitted. States affected by
Hurricanes Andrew and Hugo had, at the
time of the analysis, failed to effectively
tap potential hazard mitigation funds.
Nearly 6 years after Hugo, only 17% of
available funding had been distributed,
and 3 years after Andrew only 8% of
funding had been obligated for projects.

 The authors suggest that one reason
states and local governments have failed
to utilize available hazard mitigation
funding for these disasters  is  that the
federal share was limited to 50% of total
eligible project costs (federal share has
since been raised to 75%).  However,

Review
Natural Hazard Mitigation: Recasting Disaster Policy and Planning
by David R. Godschalk, Timothy Beatley, Philip Berke, David J. Brower, and Edward J. Kaiser (450 pages,
December 1998, Island Press)

This book is based on work supported by
the National Science Foundation. Except
for Beatley, the coinvestigators are
faculty in the Department of City and
Regional Planning at UNC-Chapel Hill.
Beatley is at the University of Virginia at
Charlottesville.

Largely because of increasing urbaniza-
tion in areas exposed to natural disasters,
monetary damages from natural disasters
are skyrocketing. Between 1988 and
1996, U.S. taxpayers doled out $12.6
billion for disaster relief. Insurance
companies can no longer insure property
in high hazard areas, and  disaster costs
are projected to increase.

continued
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they say more likely reasons that states
and localities miss so many opportunities
for hazard mitigation are the slow
administrative process for handling
applications and the low level of aware-
ness of the mitigation grant program at
the state and local levels.

In analyzing mitigation applications
and funding awarded by geographic area,
the authors found that ten states ac-
counted for more than 77% of all
mitigation grants awarded and that nine
states received no mitigation funding.

Among funded projects, the authors
found that  high priority was given to
structural (primarily seismic retrofitting
and floodproofing) and drainage projects
and to acquisition and relocation
projects, with acquisition and relocation
projects accounting for more than half of
all Section 404 funds obligated during
the period studied.  However, they also
found that 81% of the funds for acquisi-
tion and relocation were obligated in
1994 alone as a result of the Midwest
floods of 1993, and that with acquisition
and relocation excluded, structural
improvements dominated mitigation
funding since 1991.

When  the authors  compared dates
of disasters to dates when mitigation
projects were approved, they found that
it takes, on average, two years to prepare
an application and get it through the
review process. The estimated time that it
may take for FEMA review is six to 18
months.

The authors also found confusion
among applicants and administrators
about the relationship between the hazard
mitigation program and the public
assistance program authorized under the
Stafford Act. The public assistance
program is meant to fund mitigation
measures to protect public facilities,
while the hazard mitigation program can
fund both public and private property
protection measures. The authors’ review
showed that many mitigation projects
involving public property are funded
through the hazard mitigation program,
reducing the amount of money available
for other mitigation projects.

The review of hazard mitigation
applications not funded revealed that
many applications did not clearly address
hazard mitigation objectives, and the
review of projects approved showed a
“weak commitment” in FEMA to hazard
mitigation education and training and to
planning and research.

Ethical mitigation
Because planning for, responding to, and
recovering from natural hazard events
and disasters pose serous ethical ques-
tions that have received little attention,
the investigators examined case studies
and conducted interviews to identify key
ethical quandaries. In an effort to help
create more ethical mitigation policies,
they offer 28 guidelines addressing
appropriate ethical roles and responsibili-
ties of individuals, public officials, and
professionals; competing values in
mitigation; fairness in mitigation; and
ethical aspects of assumptions and tools
involved in mitigation analysis.

Recommendations
Finally, the investigators conclude that
the national hazard mitigation program
operates with a crisis-driven “boom-or-
bust” mentality.

After a declared disaster, the
boom is on. Federal money pours
in, state and local staffs are built
up, elected officials at all levels are
deeply concerned and a variety of
agencies and organizations are
eager to cooperate. However, not
only do the compressed recovery
time schedules make it difficult to
carry out effective mitigation, but
once the recovery is complete, the
climate turns to bust. Budgets are
cut, staffs shrink, decision makers
lose interest, and other agencies
and organizations return to normal
business.

The authors emphasize that it is
imperative that hazard mitigation become
a valued, ongoing activity carried out by
qualified staff with adequate support

from federal, state, and local govern-
ments. They  propose that  the goal  of
national hazard mitigation should be to
create communities that are developed
with a recognition of predictable hazards
and that can bounce back from environ-
mental vagaries. To accomplish the goal,
they make the following recommenda-
tions aimed at building stronger hazard
mitigation commitment and capacity:

1. Convert the mitigation approach of
the Stafford Act from a disaster-
driven system to a policy- and threat-
driven system so that it becomes
proactive rather than reactive. To
elevate natural hazard risks on the
national agenda, FEMA should make
regular reports to Congress and the
American people documenting the risk
magnitudes of potential disasters.
Because mitigation is in reality local
and individual, states should involve
local governments, private and nongov-
ernmental organizations, and individu-
als in mitigation planning and imple-
mentation. FEMA should be charged
with helping states and localities
develop mitigation capacity and  should
be given the resources needed to do so.
States should maintain adequate and
effective hazard mitigation staffs, plans
and implementation programs.

2. Change the disaster policy frame-
work from a focus on reacting to
individual disasters to a focus on
living sustainably within an ecologi-
cal system with foreseeable varia-
tions. The linkages between hazard
mitigation and other public policies
related to sustainability should be made
clear. Hazard mitigation should be a
high priority of the President’s Council
on Sustainable Development.  Section
409 plans should be required to focus
on predisaster, all-hazards, comprehen-
sive mitigation planning and should be
subject to annual certification reviews,
and Section 404 mitigation grants
should be aimed specifically at carrying
out long-term sustainable communities
design. States and local governments

continued page 10
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should establish hazard mitigation
funds based on the history and antici-
pated risk of local disasters.

3. Institute best mitigation practices
aimed at developing resilient commu-
nities.  Institute “accountable devolu-
tion” of responsibility and authority to
states and localities under which
FEMA’s role would be to create
incentives and tools, assist with
planning, and evaluate outcomes in
light of national standards. Provide
state and local planners hazard assess-
ment information, particularly in the
form of GIS databases and computer
models to map vulnerable areas.
Facilitate regional-scale mitigation
planning covering natural systems, such
as river basins. Publish manuals of best
mitigation practices describing suc-
cesses, identifying ethical principles,
and recommending practical techniques
for planning and implementation.

 One analyst has projected that
between 1995 and 2010, natural disasters
will cost 5,000 American lives and $90
billion. In North Carolina, responding to
the suffering and damage of Hurricane
Floyd has practically depleted the state’s
“rainy day” fund, necessitated deep cuts
in current state services, and placed
demands on state and local resources for
several years in the future.

Public officials and taxpayers
concerned about these costs should read
Natural Hazard Mitigation: Recasting
Disaster Policy and Planning.

Natural Hazard
Mitigation continued

State addresses Floyd recovery
On December 15, the N.C. General
Assembly convened in an extra session in
response to Governor James B. Hunt, Jr’s
proclamation issued on December 9. The
purpose of the extra session was to
authorize use of Budget Stabilization
Reserve and remaining credit balance in
the N.C. General Fund and to make
changes in law needed to meet urgent
unmet needs in Eastern North Carolina
following flooding from Hurricane
Floyd.

Although the federal government
committed $2.2 billion in emergency
assistance, enormous needs for housing
and other basic recovery services still
remained. Governor Hunt had proposed
an $830 million package to meet needs
for housing, agricultural and business
assistance, public health and environ-
mental recovery, and public school
operation.  Hunt proposed to use
governmental savings to cover $504
million of the needs and asked the
General Assembly to authorize use of the
“Rainy Day Fund” and General Fund
credit balance to provide the remainder
of the unmet needs.

In its extra session, the General
Assembly appropriated nearly $282
million from the “rainy day fund” and
$40 million from the General Fund to the
Hurricane Floyd Reserve Fund and
authorized the Governor to reallocate for
hurricane recovery funds appropriated
for 1999-2000 and previous years for
operation and maintenance of State
agencies and for repairs, renovations and
other capital projects.

 The General Assembly also autho-
rized transfer of $6.7 million that would
have been used to renovate chambers and
the Legislative Office Building to the
Hurricane Floyd Reserve Fund and
directed that this amount be used for
critical human service needs for victims
and to mitigate impacts of budget
reductions within the Department of
Health and Human Services.

More than half will come from State budget reallocations

Public health and
environment assistance
Included in Governor Hunt’s recovery
plan are funds to address provision of
safe drinking water and environmental
cleanup efforts as follows:

� Retesting public and private wells to
make sure water is safe to drink—$1
million

� Monitoring water quality to ensure
that fish and shellfish taken from rivers,
estuaries, and sounds impacted by
flooding are safe to eat—$2 million

� Managing solid waste debris and
removal of junkyards in the 100-year
flood plain—$4.5 million (Removal of
junkyards from the floodplain was
deleted by the General Assembly and
$4.5 million was put in reserve for solid
waste disposal.)

� Inspection and cleanup of high-risk
Superfund hazardous waste sites and
more than 250 old landfills—$2.5
million

� Assessment and clean up of high risk
underground storage tanks, 139 of
which are known to have released
contamination because of the flood-
ing—$5 million

� Establishment of a pilot program to
repair or drain 26 high hazard dams
damaged during the hurricane—$2.5
million

� Emergency dredging of portions of 12
navigation channels—$10.2 million

Other provisions of
hurricane recovery
legislation
In the Hurricane Floyd Recovery Act, the
N.C. General  Assembly  found   that
Hurricane  Floyd was the worst natural
disaster  in  the  State's history.   Legisla-
tors also found that:

Devastation of this magnitude was
not  planned  for and could not have
been planned for.  Public and private

According to a recent poll, 26% of
Americans do not know, even in general
terms, where their drinking water comes
from. The poll was conducted by the Roper
organization for the National Environmental
Education & Training Foundation to measure
public views on tap water in the months prior
to release of the new drinking water quality
reports (called Consumer Confidence
Reports) required by the Safe Drinking Water
Act.
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decision making was predicated on
the 100-year floodplain; actual
flooding was throughout, and even
outside of, the 500-year floodplain.
No policies,  no  decision making,
and no planning could  adequately
mitigate damage from or prepare an
adequate response to  such  an
extraordinary  event.  However,
learning from this tragic  event, the
General  Assembly finds that long-
term planning  for  future natural
disasters is appropriate.

To address concerns about uninsured
property in floodplains and rebuilding in
floodplains, the Hurricane Floyd Recov-
ery Act provides the following:

� No State funds used to implement the
act, including any funds in the Hurri-
cane Floyd Reserve Fund, may be
expended for the construction of any
new residence within the 100-year
floodplain  unless  the  construction  is
in  an  area regulated  by a unit of
local government pursuant to a
floodplain management  ordinance,
and the construction  complies  with
the ordinance.  As used in this section,
"100-year floodplain"  means any  area
subject to inundation by a 100-year
flood, as indicated on  the  most  recent
Flood Insurance Rate Map  prepared
by  the Federal  Emergency  Manage-
ment Agency under  the  National
Flood Insurance Program.

� Homeowners in the 100-year flood-
plain who  receive homeowner's
housing assistance pursuant to this  act
shall have in effect federal flood
insurance, if available, as  a precondi-
tion  to receipt of  State homeowner's
housing  assistance for  losses  result-
ing from future flooding.

To address long-term recovery from
Floyd and planning for future disasters,
the act establishes the Legislative
Commission to Address Hurricane Floyd
Disaster Relief. The  21-member
commission is charged with studying the
adequacy of the State's short-term and

long-term  response  to natural disasters
under current  law  and necessary
modifications in the State's response  to
future  natural  disasters.  The Commis-
sion may consider:

� The   circumstances  under   which
an extraordinary State response to
extraordinarily  severe and  widespread
devastation  is  appropriate  and  the
components of such an extraordinary
State response.

� The need for dedicated sources of
funding for disaster recovery.

� The need to modify State policies and
amend State laws to mitigate damages
in future disasters  and to  remove
administrative obstacles  to  the
recovery effort.

�  Short-  and  long-term recovery
efforts  for Eastern  North Carolina in
response to Hurricane  Floyd  and
strategies for supplementing, improv-
ing, and enhancing those recovery
efforts.

� The causes of the flooding and the
extent  to which  each cause contrib-
uted to catastrophic flood  damage.  In
particular,   the   Commission   shall
evaluate   the effectiveness  of  dams,
dikes,  and  other  flood  control
structures  and  determine the extent to
which  releases  of water from dams,
dikes, other flood control structures,
and locks may have affected the degree
of flooding.

The act also provides that the
Environmental Review Commission
(ERC) shall  study  the  costs  and
benefits  of  updating  the  Flood
Insurance Rate Map for any area of the
State for which the map is more  than
five years old and of updating all maps
on an  ongoing basis so that the maps of
all areas of the State are no more than
five years old.  The ERC is to report
findings and recommendations to the
2000 Regular Session  of the 1999
General Assembly.

Building on the long-recognized strength
of its research on drinking water quality,
health effects and  water supply manage-
ment, the University of North Carolina at
Chapel Hill has established the Drinking
Water Research Center in the School of
Public Health.

The new center brings existing
research and service efforts related to
drinking water at UNC-CH under a
single umbrella, drawing on researchers
with expertise in chemistry, economics,
engineering, epidemiology, microbiology,
risk assessment and water policy.
Researchers at N.C. State and Duke
universities also are collaborating in
center activities.

 “Carolina is known for its drinking
water research,” said Dr. Philip C.
Singer, center director. “This is a way of
bringing  these efforts together and
building upon them to face new chal-
lenges.”

 Besides conducting research and
helping guide drinking water policy, the
center will offer monthly seminars
tackling different drinking water-related
topics. The center will also sponsor short
courses on drinking water quality and
water supply management as well as a
state-of-the-art conference on drinking
water and its health effects.

 The center’s current efforts include
providing assistance in water quality
evaluation in the wake of the heavy
flooding and damage done by Hurricane
Floyd.  One key concern of the disaster
relief and recovery efforts has been
ensuring a reliable source of safe
drinking water. Dr. Mark D. Sobsey,
professor in the department of environ-
mental sciences  and engineering, and his
students have analyzed water from
private wells and community and
municipal water supplies for the presence

UNC-Chapel Hill
establishes Drinking
Water Research
Center

continued page 12
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People
Dr. Steve Rebach has been named
Associate Director for Research with
UNC Sea Grant.  A graduate of City
College of New York and the University
of Rhode Island, Rebach was formerly
professor of biology at the University of
Maryland Eastern Shore where he taught
marine ecology, marine zoology, ocean-
ography, ecology, animal behavior,
limnology, bioethics and invertebrate
zoology. His research areas are optimal
foraging in crustacea; sensory perception
in crustacea, and aquatic toxicology.
UNC Sea Grant is headquartered at N.C.
State University.

Karen Siderelis, Director of the N.C.
Center for Geographic Information and
Analysis, has been nominated by U.S.
Geological Survey Director Charles
Groat to be Chief of the USGS Office of
Geographic Information. Siderelis will
implement the USGS vision of “Gateway
to the Earth” so that data, information,
and reports are linked across the bureau
and available on the World Wide Web.

Kenneth H. Reckhow, Director of
WRRI, has been named by the National
Research Council to its Committee on
Opportunities to Improve the USGS
National Water Quality Assessment
(NAWQA) Program. The committee will:

� conduct an initial assessment of
general accomplishments in the
NAWQA program;

� recommend methodologies to improve
understanding of the causative factors
affecting water quality conditions;

� determine whether information
produced in the program can be
extrapolated to allow inferences about
water quality conditions in areas not
studied  intensely in NAWQA;

� assess the completeness and appropri-
ateness of priority issues selected  for
broad investigation under the program;

� describe how information generated at
the study unit scale can be aggregated
and presented so as to be meaningful at
the regional and national levels.

29th Annual Marine Benthic Ecology Meeting

March 9-12, 2000
UNC-Wilmington Campus

Wilmington, NC

For details visit website:
http://www.uncwil.edu/cmsr/bem2000/reg.htm

of a variety of disease-causing microor-
ganisms.

Plans for the next two years include
continuing individual research activities
and promoting collaborative efforts
among  investigators on a range of
drinking water issues including disinfec-
tion  by-products, emerging contaminants
in water,  pharmaceutically active
substances and inactivation of pathogens.

Center researchers said they expect
to work with engineers, policymakers
and scientists at other institutions in the
United States and abroad to address
critical drinking water research ques-
tions. They will also provide technical
assistance to regulatory agencies and
water supply practitioners.

A steering committee composed of
representatives from UNC-CH and
various North Carolina agencies guides
center programs.

In addition to Sobsey, committee
members include Dr. William H. Glaze,
director of the Carolina Environmental
Program; Dr. David H. Moreau, profes-
sor and chair of the department of city
and regional planning and chair of the
state’s Environmental Management
Commission; Terry Rolan of the Durham
Department of Environmental Resources;
Dr. David A. Savitz, professor and chair
of the School of  Public Health’s depart-
ment of epidemiology; and Linda Sewall,
director of environmental health for the
N.C. Department of Environment and
Natural Resources.

Drinking Water Research
Center continued

Wetlands/401
Certification Unit
issues new General
Certifications,
schedules buffer
training sessions
The Wetlands/401 Certification Unit of
the N.C. Division of Water Quality has
scheduled several training sessions on the
Neuse and Tar-Pamlico riparian buffer
rules. The schedule is as follows:

Feb 23, 2000, Raleigh (public sector)
Mar 18, 2000 Raleigh (private sector)
Mar 1, 2000, New Bern (public sector)

Mar 22, 2000, New Bern (private sector)
April 5, 2000 Rocky Mount (both)

April 26, Washington (both)

To register, go to website:
http://h2o.enr.state.nc.us/NDbranch/
wetland/nbrtrain.html, or call  (919) 733-
1786.

The Wetlands/401 Certification Unit
has also recently issued new General
Certifications related to stream restora-
tion, streambank stabilization and
wetland restoration and creation. The
unit is currently working on new General
Certifications and revising General
Certifications in response to the U.S.
Army Corps of Engineers’ proposed new
and revised Nationwide 26 Permits.  For
information on these General Certifica-
tions, contact the unit at the telephone
number above.
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WRRI report
available
WRRI has recently published a peer-
reviewed technical completion report on
a research project for which it provided
funding. Single copies of WRRI reports
are available free to federal/state water
resource agencies, state water resources
research institutes, and other water
research institutions with which
exchange  agreements have been made.
Single copies of publications are
available to North Carolina residents at
a cost of $4 per copy prepaid ($6 per
copy if billed) and to nonresidents at a
cost of $8  per copy prepaid ($10 per
copy if billed). Send requests to WRRI,
Box 7912, North Carolina State
University, Raleigh, NC 27695-7912 or
call (919) 515-2815 or email:
water_resources@ncsu.edu.

Development of an Environmental
Decision Support System (EDSS) for
Comparing Drinking Water Treatment
Practices and Associated Health Risks
Report 323 August 1999

Douglas J. Crawford-Brown and
Shannon Marquez-Nyarko, Institute for
Environmental Studies, University of
North Carolina at Chapel Hill

Statewide and nationwide, those respon-
sible for the safety of public drinking
water face a challenge of unprecedented
complexity. Few if any drinking water
supply sources in the United States are
free from microbial contamination;
therefore, disinfection and often filtration
are necessary to get rid of microbes that
can cause water-borne disease. At the
same time, most water sources contain
natural organic matter that produces
several classes of compounds linked to
cancer when treated with common
chlorine disinfectants.

In an effort to protect consumers
from potentially carcinogenic compounds
in drinking water, the U.S. Environmen-
tal Protection Agency has proposed a

rule that would require water systems to
control levels of disinfection
by-products (DBPs) in finished drinking
water. The rule will affect most major
water systems in North Carolina and
could require changes in treatment
practices, including use of alternative
disinfectants that may not be as effective
in controlling microbial contamination.
However, EPA’s proposed regulation of
DBPs is controversial, because the
health risk of DBPs is not as well
established as the health risk from
bacteria, viruses, and parasites such as
Cryptosporidium and Giardia.

To produce the safest drinking
water, water suppliers need to have the
flexibility to select a treatment scheme
for their specific source water that
minimizes the total health risk by
balancing the risk from microbial
contamination against the risk from
disinfection by-products. To do this,
they need answers to the following
questions:

Given my water source, if I select a
specific treatment technology, what will
be the level of DBP formation and what
is the associated cancer risk? Are there
other health risks associated with
DBPs? How will the technology selected
affect the risk of microbial contamina-
tion and what will be the associated
health effects?

In this project, researchers devel-
oped and tested a new Environmental
Decision Support System (EDSS) based
on the Analytica (Decisioneering Inc.)
visual modeling tool and incorporating
many of the stages of reasoning needed
to compare the risks of alternative
treatment systems with respect to
microbial and DBP exposures. The
EDSS allows the analyst to consider
differences in input water quality;
treatment characteristics; DBP forma-
tion; kinetics of microbial inactivation;
exposure factors for the population; risk
from individual DBPs; risk from the
mixture of DBPs; risk from individual
microbes; risk from the mixture of
microbes; a composite measure of risk
from microbes and DBPs; variability in
all factors; and uncertainty in all factors.

The new EDSS represents an
advance over previous systems designed
for comparing risks from microbes and
DBPs in drinking water supplies. These
advances relate to the ability within the
new EDSS to determine the effects of
variability and uncertainty on the final
comparison of risk across treatment
options, including the consideration of
uncertainties introduced by competing
models of risk. The system as configured
can simulate effects due to 9 DBPs and
to Giardia and Cryptosporidium but also
is configured to allow entry of new DBPs
and microbes as these become of
regulatory interest. The result is a
flexible system that can accommodate
future changes in the bases for regulatory
and other decisions.

A test of the EDSS using a case
study (the Brown Water Treatment Plant
of North Carolina) indicated that the
system can be operated using commonly
available computer resources and data
bases, but that many of the decisions
needed (e.g. selection of risk model
parameter values) may be unfamiliar to
users. As a result, default values for all
parameters and weightings have been
added, with explanatory material about
the bases for these values. Therefore, the
investigators judge use of the EDSS to be
feasible assuming the user can purchase
the underlying Analytica software.

The report is available from WRRI.
The EDSS software and user’s manual as
well as information on obtaining
Analytica software are available from:

Dr. Douglas J. Crawford-Brown
Institute for Environmental Studies

University of North Carolina at
Chapel Hill

 Campus Box 1105
Chapel Hill, NC 27599
phone (919) 966-6026

email:
douglas_crawford-brown@unc.edu.



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    3.31” (-0.28”)                 1.98”(-1.54”)
Charlotte    1.49” (-1.74”)                 1.74”(-1.74”)
Greensboro    1.28” (-1.95”)                 2.05”(-1.43”)
Raleigh                   1.20” (-1.78”)  2.32”(-0.92”)
Wilmington                   3.58” (+0.47”)                 1.41”(-2.22”)

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)        75     (56%)            95.9 (42%)
Oconaluftee River at Birdtown (Swain, Tenn)      248     (66%)             310 (59%)
French Broad River at Asheville (Buncombe, FB)   1,440     (88%)          1,430 (70%)
South Fork New near Jefferson (Ashe, New)      305     (87%)             291 (63%)
Elk Creek at Elkville (Wilkes, Yadkin/Pee-Dee)        53     (84%)            61.2 (69%)
Fisher River near Copeland (Surry, Yadkin/Pee-Dee)      113     (81%)             128 (78%)
South Yadkin River near Mocksville (Rowan, Yadkin/PD)   136     (58%)             155 (48%)
Rocky River near Norwood (Stanly, Yadkin/Pee-Dee)      327     (64%)             375 (33%)
Deep River near Moncure (Lee, Cape Fear)                      638   (176%)             819 (75%)
Black River near Tomahawk (Sampson, Cape Fear)   1,412   (416%)             542 (76%)
Trent River near Trenton (Jones, Neuse)      172   (307%)            85.1 (59%)
Lumber River near Boardman (Robeson, Lumber)   1,760   (227%)          1,120 (93%)
Little Fishing Creek near White Oak (Halifax, Pamlico)      141  (230%)           188 (127%)
Potecasi Creek near Union (Hertford, Chowan)       74    (198%)                    60.2 (41%)

GrGrGrGrGroundoundoundoundoundwaterwaterwaterwaterwater
IndeIndeIndeIndeIndex wellx wellx wellx wellx well NoNoNoNoNovember  depthvember  depthvember  depthvember  depthvember  depth   December depth  December depth  December depth  December depth  December 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)       36.17 (-0.44)         35.60 (-2.20)
Mocksville (Piedmont)       19.01 (-1.51)         18.86 (-1.85)
Simpson (Coastal Plain)        3.35 (+1.56)          3.59 (+0.28)

Source: U.S. Geological Survey’s Water Resources Conditions in North Carolina
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USGS updates flood frequency estimations in Eastern North Carolina
The following is taken from the Novem-
ber 1999 issue of the USGS N.C.
District’s Water Resources Conditions in
North Carolina.

Unprecedented maximum flood dis-
charges were recorded in September
1999 at many U.S. Geological Survey
(USGS) stream gages in eastern North
Carolina. These flood discharges were a
result of the massive amounts of rainfall
that occurred when Hurricanes Dennis
and Floyd passed through and around
eastern North Carolina during September
5-6 and September 15-16, 1999, respec-
tively.

These maximum annual discharges,
as well as the maximum annual dis-
charges recorded in the 1997 and 1998
water years, were used to compute
updated flood-frequency estimates for
affected stream gages in eastern North
Carolina. Previously published USGS
flood-frequency estimates include

maximum discharge data recorded
through the 1996 water year.

Flood discharges with updated
recurrence intervals greater than 500
years were recorded at eight stream
gages in the Tar, Neuse, and Cape Fear
River Basins. In the Tar River Basin, for
example, the peak discharge at Tar River
at Tarboro (USGS station 02083500) was
70,300 cubic feet per second (ft3/s); the
updated estimate of the 500-year
recurrence interval discharge at that site

is 61,500 ft3/s. Flood discharges with
recurrence intervals greater than 100
years were recorded at several other sites
in the Tar, Neuse, and Cape Fear River
Basins.

A complete summary of the updated
flood-frequency estimates, maximum
peak discharges, and the estimated
recurrence interval of these discharges is
available at the following website:  http://
sgi1dncrlg.er.usgs.gov/floyd/sw/
index.html

La Niña still
holding on
According to the NOAA/National
Weather Service Climate Prediction
Center, cold episode conditions (La
Niña) continued to strengthen in the
tropical Pacific during December. Sea
surface temperatures (SST) indices
dropped to values comparable to those of
December 1998. During December 1999,
equatorial SSTs were more than 1 degree
C below normal. The 1998-1999 period
has become the longest period of
sustained cold episode conditions since
the mid-1980s.

A feature of the current cold episode
is lack of evolution of the subsurface
thermal structure toward a pre-warm
episode state. The subsurface tempera-
ture structure has maintained a pattern
typical of the mature phase of cold
episodes. The most recent model
forecasts indicate that cold episode
conditions will persist at least thorough
the first half of 2000.
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Publications Conferences and
workshops

Websites

The Environmental Resource Program at
UNC-Chapel Hill has published the sixth
edition of the Guide to North Carolina’s
Environmental Groups. The guide
contains information on almost 200 state
and local organizations and is available
for $15.00 To order send a check to the
ERP at CB #1105, Miller Hall, UNC,
Chapel Hill, NC 27599-1105.

The N.C. Cooperative Extension Service
has launched a new newsletter for the
Cape Fear River Basin called
Riverfronts. The newsletter is designed to
inform citizens, agencies, and officials
and industry about challenges in the
Cape Fear River Basin and programs
Extension is implementing to answer the
challenges. To be added to the mailing
list, contact Publications Coordinator,
Campus Box 7637, NCSU, Raleigh, NC
27695-7637 or wq_puborder@ncsu.edu.

The Natural Resources Conservation
Service has published Soil Biology
Primer to provide an introduction to soil
and its roles in agricultural productivity
and protecting environmental quality. A
fact sheet on the primer is available at
http://www.statlab.iastate.edu/survey/
SQI/pdf/FSsbp99d2.pdf and an order
form for the primer is available at http://
www.statlab.iastate.edu/survey/SQI/
orderform.html.

North Carolina Environmental Insight
(http://www. environmentalinsight.com)
is a free website providing news on
environmental legislation, regulations,
enforcement, administrative actions, and
court decisions in North Carolina.

The Chemical Manufacturers
Association’s educational magazine for
teachers, ChemEcology, is now on the
web at http://www.cmahq.com/
chemmag.nsf.  All pages are created for
downloading and use in the classroom.

On-Site InSights, the Innovative
Technologies for Site Assessment and
Monitoring Workshop, Reno, NV,
February 16-17. This workshop is
intended to bring state regulators,
engineering contractors, site owners and
also individuals involved in Brownfield’s
cleanups together for hands on training.
Participants will receive valuable
information on the operation, cost,
logistics and data acceptance issues of
“real world” innovative technologies that
are usable today.  Limited travel assis-
tance available for state and city employ-
ees. Contact On-Site Insights, NHSRC/
NJIT, 17 Glen Road, Wayland, MA
01778 or Dr. Andrea Kinney at (508)
358-3532, FAX (508) 358-5091 or email
to andreakinney@worldnet.att.net

National Watershed Outreach Confer-
ence:  Spreading the Word! April 17-
19, 2000, Catamaran Hotel, San Diego,
CA. Are you fresh out of new and
innovative ways to get citizens in your
community involved in watershed
protection activities?  This conference is
being sponsored by the U.S. Environ-
mental Protection Agency and others.  It
will include a combination of
preconference workshops, platform
presentations, informal discussion
sessions, and field trips.  For more
information, visit the conference website
at www.epa.gov/OWOW/watershed/
outreach/events/aprilconf.html or contact
Stacie Craddock (craddock.stacie
@epa.gov), U.S. EPA Headquarters, at
(202) 260-3788 or Melissa Bowen
(bowenme@tetratech-ffx.com), Contrac-
tor, Tetra Tech, Inc., at (703) 385-6000.

The Natural Resource, Agriculture, and
Engineering Service will present Manag-
ing Nutrients and Pathogens from
Animal Agriculture March 28-30, 2000,
at the Radisson Penn Harris Hotel and
Convention Center in Camp Hill, PA.
This is to be a forum on recent research ,
field experience, and government

CALL FOR PARTICIPANTS
The 6th International Interdisci-

plinary Conference on the Environ-
ment will be held in Montreal, Quebec,
Canada, June 21-24, 2000. You may
participate as session organizer,
presenter of one or two papers, chair,
moderator, discussant, or observer. The
early deadline for abstract submission
and participation is April 15, 2000. All
papers will pass a peer review process
for publication consideration in the
Conference Proceedings. For more
information, please contact Kevin L.
Hickey or Demetri Kantarelis through
regular mail: IEA/Hickey-Kantarelis,
Assumption College, 500 Salisbury
Street, Worcester, MA 01615, USA.
Tel: (508) 767-7296 (Hickey), (508)
767-7557 (Kantarelis). Fax: (508) 767-
7382. E-mail: (Hickey) khickey@
assumption.edu (Kantarelis) dkantar
@assumption. edu. or the World Wide
Web at: http://champion.iupui.edu/
~mreiter/iea.htm

response concerning animal agriculture
and the environment in eastern North
America. Conference registration fee is
$210 before March 14 and $270 after
March 14. Fee includes breaks, one
lunch,  and copy of proceedings. More
information can be found at website:
http://www.nraes.org/conferences/
mngnutconf.html.

The Environmental and Engineering
Geophysical Society will present the
13th Annual Symposium on the
Application of Geophysics to Environ-
mental and Engineering Problems,
February 20-24, 2000, Crystal City
Hyatt, Arlington, VA. Learn about
innovative methods for groundwater
resource management and protection;
how geophysical techniques and GIS can
be used to collect, manage, and evaluate
site characterization and remedial
investigation data; and more. For
information contact Mark Cramer, phone:
(303) 771-2000 or email: mcramer@
expomasters.com or visit website: http://
www.sageep.com/2000.htm.
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Feb 14, 2000 Mitchell River Watershed: Case Study
April 10, 2000 Capacity Use
Sept 11, 2000 Land Use Planning

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

Please note that some dates have changed.

Monday, Feb 21, 2000, Archdale
Predicting Long-term Wetland Hydrology

Using Hydric Soil Field Indicators
Professor Michael Vepraskas,

NC State Univ Dept Soil Science

Monday, Mar 27, 2000, Jordan
Benefits of Quality Improvements

in N.C.’s Water Resources
Asst Professor Dan Phaneuf,

NC State Univ Dept Agricultural and
Resource Economics

Monday, April 24, 2000, Archdale
Impact of Sediment Processes on Water

Quality in the Neuse River Estuary
Asst Professor Marc Alperin, UNC-Chapel

Hill Dept Marine Science

Monday, May 22, 2000, Jordan
Soil Processes Impacting Groundwater

Quality in the North Carolina Piedmont:
Contamination by Organic Agrochemicals

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

North Carolina  Water Resources Association

Call for Presenters
3RD NATIONAL MITIGATION

BANKING CONFERENCE
Denver, Colorado - May 17-19, 2000

The nation's "how-to" conference on
mitigation and conservation banking is
designed to foster a balanced approach to
mitigation and conservation banking by
connecting mitigation and conservation
bankers throughout the country with
entrepreneurs seeking to enter the field, those
needing to mitigate wetland loss, conserva-
tionists, citizens, and federal, state and local
policymakers and regulators.

Submission deadline Feb 14, 2000. For a
submission form and list of presentation

topics, email terrinst@aol.com
or visit website http://www.terrene.org/.


