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WILL THERE BE A
NATIONAL GROUND-
WATER POLICY?

The need to protect our nation's
groundwater is gaining recogni-
tion as more people become aware
of the increasing problems of
groundwater mining and ground-
water contamination. The importance of groundwater
is revealed by the fact that about half of the popu-
lation of the United States depends on groundwater
for drinking water. Yet, in every state, there have
been drinking water wells that had to be closed be-
cause of chemical contamination (from toxic substances
such as industrial wastes and pesticides). Ground-
water use at a rate which exceeds recharge is occur-
ring in various places, especially in the western
states.

In September, the Environmental Assessment Council of
the Academy of Natural Sciences released a study on
groundwater contamination in the U, S. The study ex-
plained that the lack of information on the extent of
contamination, and on the health effects of contami-
nants, makes it impossible to determine quantita-
tively the danger that groundwater contamination
poses to the nation. The study found incidences of
contamination in all parts of the country. The study
indicated that because rehabilitation of contami-
nated aquifers is extremely expensive and not always
successful, prevention of groundwater pollution is
far superior to remedial action. According to the
Bureau of Nationmal Affairs' Environment Reporter,
two of the authors, John Quarles, former EPA Deputy
Administrator, and Ruth Patrick, chairman of the
assessment council, appeared at a press briefing on

the study and called for "further research and formula-
tion of a national policy on the problem of groundwater
pollution."”

For several years, the U. S. Environmental Protection
Agency has been working to develop a national ground-
water protection strategy. But when EPA's draft policy
for protecting groundwater was submitted to the Presi-
dent's Council of Natural Resources and Environment, it
was not approved. The Environment Reporter stated that
the EPA efforts were thwarted by opposition from Inter-—
ior Secretary James Watt. It was the Secretary's con-
tention that the problem of groundwater protection is a
State concern rather than a Federal one.

The draft in question stated the goal of EPA's Proposed
Ground Water Policy: '"To safeguard the public health

and sensitive environmental systems by protecting the
quality of ground water, taking into consideration cur-
rent and projected future uses, consistent with statu-
tory objectives." The text also stated: 'We recog-
nize, too, that the protection of ground water may in-
volve competing national, state, corporate and individual
interests, Its protection must be carried out within
statutory and economic constraints.'

EPA officials, as well as representatives of various
government agencies and departments, including the
Office of Management and Budget and the Departments of
Energy and Interior, noted major deficiencies in the
draft policy statement.

During the summer, the House Government Operations'

Subcommittee on Environment, Energy, and Natural
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Resources heard testimony from representatives from
state and local governments, and various organiza-
tions, calling for the establishment of a national
policy for groundwater protection. The objectives
of the subcommittee hearings were to investigate the
problem of groundwater contamination and to study
the failure of the administration to produce a
groundwater policy.

One of the witnesses, Mr. James Tripp, a staff mem-
ber of the Environmental Defense Fund, dismissed the
EPA draft policy, saying it is "so insipid as to be
virtually useless." The Environment Reporter also
quoted Mr. Tripp as saying the national groundwater
protection policy "must have a clear set of objec-
tives--prevention of degradation of groundwater which
has significant values—-and a process for allocating
resources between prevention and cleanup.”

Rep. Mike Synar (D-OK), Chairman of the subcommittee,
believes that groundwater contamination is a grave
threat to our nation's health. In his remarks to the
subcommittee, Synar noted "a need to fashion a com-
prehensive approach and to marshall the combined re-
sources of the Federal, state and local governments
and the private sector in the most eifective manner
to locate actual and potential threats to ground-
water supplies and to eliminate them before irrever-
sible damage occurs.,"

Among those testifying before the subcommittee was
Dr. William R. Walker, Director of the Virginia Water
Resources Research Center, who strongly supports the
need for a national groundwater policy. At the con-
clusion of his ten-page statement, he said, "The
policy of the federal government should be to encour-
age the management of the nation's groundwater re-
sources so that continuous economic development and

a wholesome environment for the nation's citizens can
be sustained both now and in the foreseeable future.
Integral parts of this policy are the need to en-
courage the conjunctive use of surface and ground
water, minimize the mining of groundwater, facili-
tate the protection of groundwater aquifers from
pollution, and recognize the interrelationships be-
tween water quantity and quality in all decisions."

Dr. Walker went on to say, "The federal government
in conjunction with state and local governments has

a significant interest and substantial role to play
in the management of the nation's groundwater re-
sources. The current and future importance of
groundwater necessitates that the federal interest

be clarified in a policy statement and a set of im-
plementation strategies so that state and local gov-
emments can proceed to develop a coordinated ground-
water management framework."

When EPA Administrator William Ruckelshaus appeared
before the subcommittee, he admitted that problems
with groundwater existed as a result of "decades of
misunderstanding and neglect of this vast resource."
He did not commit himself to a national groundwater
policy. But an EPA task force has been established
to consider this issue, and Mr., Ruckelshaus did say,
"If the task force says a national policy is neces-
sary, I'll certainly do it."

-

This stalemate over the proposed national policy has
been in the news for months. It remains to be seen

whether the more than three years of work at EPA will'

come to fruition in a national groundwater policy.

RUCKELSHAUS REVERSES WATER
QUALITY PLANNING CHANGES
PROPOSED BY BURFORD

The decision by EPA Ad-
ministrator William D.
Ruckelshaus to reverse
regulations proposed
last year by former Ad-
ministrator Anne G. Burford has earned approval from
environmental groups, who see the step as a boost for
water quality protection by the Reagan administration.

Changes to the Clean Water Act regulations governing
water quality planning and management activities were
proposed by EPA under Burford in October 1982. The
changes, the Agency said, would simplify and shorten
the regulations and give the states more flexibility
in setting water quality standards. They would have
given states the ability to downgrade state standards
for water bodies rather than maintain uses that could
not be met.

Ruckelshaus has said he will promulgate regulations
that would restrict the ability of states to down-
grade the standards.

VIRGINIA TO EDUCATE PUBLIC
ON GROUND WATER PROTECTION

The Virginia Water Re-
sources Research Center
has embarked on a pro-
gram to educate its
citizens about ground water protection. The one-year
program is funded by a $55,000-grant from EPA, it was
announced in the Center's October Water News newsletter.

Ms, Torsten D. Sponenberg has been named coordinator
for the program, which will involve use of the media,
extension agents, citizen groups, and the newsletter
to convey information about ground water. Federal
ground water regulations will be explained as will
other topics pertaining to Virginia's ground water;
its characteristics, its importance, the threats it
faces, management and protection measures being taken,
and how citizens can help protect and conserve this
resource.

Regulations relating to ground water that will be ad-
dressed as part of the program are the Safe Drinking
Water Act, its relationship to the EPA Underground In-
jection Control (UIC) and Public Water Supply programs,
and arguments for and against Virginia's assuming pri-
macy of the UIC program, as EPA is encouraging the state
to do. Other federal laws that deal with ground water
will also be addressed, with emphasis on the Clean
Water Act, the Resource Conservation and Recovery

Act, Superfund, and Surface Mine Control and Reclama-
tion Act.

In the News' announcement of the program, Center
Director William R. Walker said, "It is difficult to
overemphasize the importance of protecting Virginia's
ground water because 80 percent of us rely at least
in part on it for our drinking water."

EMC ASSIGNS CLASSIFICATIONS TO N. C. GROUND WATERS

The Environmental Management Commission has amended North Carolina's Ground WaterStandards and Classifications

Regulations and made classification assignments to the state's ground waters.

is December 30.

Effective date of the regulations

The ground water standards seek to protect the public health from ground water contamination by limiting dis-

charges to the surface and the shallow subsurface from land use or

waste disposal activities and by requiring

North Carolina's deeper ground waters to be protected to drinEing water standards.
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GA

NORTH CAROLINA GROUNDWATER CLASSIFICATIONS

pollution

source

All North Carolina ground waters at or deeper than 20 feet below land surface are assigned the GA classifica-

tion.
deeper than 20 feet.

Water wells in North Carolina may legally, under the Well Construction Act, tap water sources at or
All waters at or below this depth will be protected to GA drinking water standards.

All North Carolina ground waters between a depth of 20 feet and the land surface are assigned a GB classifica-

tion.

GB waters can receive contaminants in limited amounts, as long as such contaminants do not threaten the

public health or existing water supplies or result in a violation of the standards of adjacent GA waters.

A GC classification for waters irretrievably contaminated is also established in the ground water rules.
ever, no ground waters in North Carolina have been assigned a GC classification.

no additional contamination be permitted.
of GA and GB, GSA, and GSB are assigned.

North Carolina is one of 12 states that have ground-water standards or classificationms.
vironmental Management's FY 84 Program Plan says of ground water:

How~
The GC standards require that

Where the ground waters are naturally salty, the saline equivalents

The Division of En-
"The growing degradation of ground water and

potential for contamination is probably the most urgent issue in enviromnmental management, but the magnitude of

the task to establish adequate protection is not widely recognized.

Establishment of quality standards and

assignment of classification to all the ground waters of the state represents only the beginning effort."

After the December 30 effective date of the regulations,
tect ground water.
basis,

LOCAL GOVERNMENTS TO FEEL
EFFECTS OF EMC DECISION
ON FALLS, JORDAN LAKES

The N. C. Environmental
Management Commission,
in its recent rulings
on Falls and Jordan
Lakes, has taken a
strong step toward protecting the lakes' quality and
given food for thought to wastewater dischargers in
the watersheds, who must conform to the new standards.

The EMC in October applied its strongest regulatory
mechanism for controlling nutrients, the Nutrient
Sensitive Waters (NSW) classification, to both lakes
and upgraded parts of the lakes to A-2 and B, classi-
fying them as suitable sources of drinking water or
for swimming. Falls Lake will be Raleigh's only
source of drinking water in 1985. Jordan, which
drains some of the most industrialized areas of North
Carolina, is considered a potential source of drink-
ing water. It was given a qualified A-2 classifica-
tion pending more complete answers as to what pollu-
tants may be present. No drinking water allocations
will be made until more information is available.

all permits for new facilities will be written to pro-

A pollution source inventory will be done and management plans implemented on a priority

The NSW classification, designed to prevent the in-
crease of nutrient concentrations in waters so classi-
fied, gives the State the power to strictly control

the amount of nutrients discharged into these waters.
The NSW regulation was developed in 1979 in the wake
of severe blue-green algae blooms on the Chowan River,
which were linked to high nutrient concentrations. The
Chowan was the first and, until now, the only water
body in the state to be designated nutrient semsitive.

Under the NSW classification for Falls and Jordan Lakes,
the air is to control phosphorus, a nutrient that has been
shown to promote growth of blue-green algae. Any future
wastewater treatment plants in the watersheds must immedi-
ately limit the phosphorus in their discharges to 1 mg/l.
Existing wastewater dischargers on the New Hope River arm
of Jordan Lake will have from 2-5 years to provide for the
phosphorus cutbacks, and other dischargers in the watershed
have been put on notice that phosphorus removal may be
required of them, too, in the future.

The N. C. Division of Environmental Management will be
monitoring the lakes over the next two years for
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nutrient concentrations to determine what future phos-
phorus cutbacks may be necessary. In the meantime,
various options for phosphorus removal are being con-
sidered for use by local governments. Several are
available, including phosphorus removal at the waste-
water treatment plant, which requires the installation
of expensive equipment; land application of the treated
wastewater, which requires that soils be suitable; and
the banning of phosphate detergents.

An approach that localities are being urged by the
State to use would be an alternative to phosphorus re-
moval at the wastewater treatment plant. It emphasizes
land-management practices such as limiting the amount
of impervious surfaces in urbanizing areas, controlling
stormwater runoff in existing urban areas, and imple-
menting programs to control agricultural runoff. This
approach is based on recommendations by a Triangle J
Council of Governments committee in its "Strategy for
Improving the Quality of Falls and Jordan Lakes." The
strategy addresses not only the problem of nutrients
but also of toxics and other pollutants as well. It
also recommends that new developments in "water qual-
ity critical areas"--areas close to the reservoirs or
water supply intakes, whose exact demarcation is yet

to come--be limited to six percent maximum impervious
surface.

The local govermments in the watersheds must now con-
sider these options and decide what course of action
they will take.

STUDY EXAMINES POCOSIN
WATER CHEMISTRY

A four-month study by re-
searchers at East Carolina
University, funded by a WRRI
mini-grant, sheds light on
the water chemistry of pocosin wetlands and provides-a
basis for further research by the investigators on the
topic. A report has been prepared on the study, and a
limited number of coples are available on loan from
the Institute. Its title is "Water Chemistry of the
Pocosins of the Croatan National Forest, North
Carolina,"

Dr. Lee J. Otte and Laurie K. Loftin of the ECU De-
partment of Geology conducted the study, whose main
objective was to prove that pocosins are not homogenous
systems but complex mixtures of numerous environments,
each with distinctive chemical and physical parameters.

Pocosins are wetland systems dominated by a mixture of
shrubs and sparse trees, organic soils, high water
tables, and poor drainage. Recent decades have seen
the development of many of these pocosins, which
originally covered an estimated 2.24 million acres in
North Carolina. By 1979, 33 percent of the pocosin
land had been developed--the land ditched and drained,
natural vegetation removed, and the soils prepared for
agriculture, forestry, and industry—and an additional
36 percent was in transition.

As the posocins are drained for development, it is
necessary to consider not only the quantity of drain-
age water discharged into streams and estuaries but
also the chemical quality as well.

This study of pocosin waters used as a research area
is a tract in the Croatan National Forest in Carteret,
Craven, and Jones Counties, location of the largest,
least-disturbed pocosins left in the state. The

tract contains a wide range of physical environments.
Samples were taken and chemical analyses done of the
pocosin waters for five dissolved components: silica,
total organic carbon, phosphorus, nitrate/nitrite,

and ammonia. The chemical analyses verified the
existence of three different water regimes in the

n

pocosins: (1) mineral sediment/soil pore water, (2)
peat pore water, and (3) surface water. Each exists

in a significantly different physical environment, so
water draining from a particular regime should re-
flect the chemistry of that regime. In a natural sys-
tem, however, the outflow waters should represent a
mixture of these regimes since a single ditch typically
cuts through several of the regimes.

The investigators plan to continue the study of poco-
sins by examining seasonal variations in the water
chemistry of and outflow from these regimes. They
will also determine the distribution of a selected
number of toxic elements within the pocosins of Cro-
atan National Forest.

BMPs ADVOCATED FOR
CONTROLLING EROSION
IN UPPER NEUSE
RIVER BASIN

Concern for the water quality
of the Falls of the Neuse
Reservoir prompted a study of
erosion and sedimentation in
the Upper Neuse River Basin,
The U. S. Department of Agri-
culture, Soil Conservation Service, has produced a
publication which addresses this problem. It is en-
titled, "Erosion and the Falls of the Neuse Reservoir:
A Summary of the Upper Neuse River Erosion Study."

The Falls reservoir is "the receiving point for all the
runoff in the 493,196-acre Upper Neuse River Basin
drainage area,” and this runoff transports the sediment
which erodes from the basin. Each year, more than
250,000 tons of sediment enters the reservoir. This
report explains that "the sediment will not only reduce
the reservoir's water capacity, it also carries pesti-
cides, herbicides and fertilizers into the reservoir.
Increased nutrient levels, especially phosphorus, can

- result in excessive growth of nuisance algae which will

limit the lake's recreational usage."

Water quality degradation 1s one result of soil erosion:
reduced crop yields is another. Productivity of the
s0il depends on the depth of topsoil. As topsoil is
lost through erosion, farmers must increase fertilizer
application to maintain yields. And if erosion con-
tinues unabated, not even the application of fertilizer
will maintain yields. The erosion study calculated the
crop production losses which would result from the loss
of 1.5 inches of topsoil. It found that such erosion
would reduce tobacco yields by 11 percent, corn yields
by 15.5 percent, soybean yields by 22 percent, and small
grain yields by 10.5 percent. The report states, "em-
phasis is placed on cropland erosion because the long-
term success of agriculture depends on productive soil."

Approximately 67 percent of the erosion in the basin
occurs from cropland, although only 12 percent of the
total area of the basin is in cropland. About 25 per-
cent of the cropland acres in the Upper Neuse River
Basin are eroding in excess of 12 tons per acre per
year., According to this report, the answer to the
problem of controlling cropland erosion is in the ap-
plication of sound soil conservation and farm manage-
ment practices. Such practices, known as Best Manage-~
ment Practices (BMPs), include conservation tillage,
contour farming, stripcropping, field borders, and
grassed waterways. BMPs 'can reduce erosion, improve
farm management, improve water quality, increase yields
and lower farm operating costs."

This summary publication, "Erosion and the Falls of the
Neuse Reservoir" and "The Upper Neuse River Erosion
Study" are available from the Soil Conservation Ser-
vice, Federal Building, 210 New Bern Avenue, Raleigh,
NC 27611. Telephone 919/755-4527. Also, copies of
both publications are available from the Institute
Library.
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COURT BATTLE ON WATER
DIVERSION LIKELY

A court battle appears cer-
tain between North Carolina
officials and those backing
the proposed diversion of
water from Lake Gaston to Virginia Beach. The Corps
of Engineers is expected to issue a permit to begin
the project without calling for an environmental im-—
pact statement (EIS). Governor Hunt has on several
occasions called for both an administrative and legal
fight to block what he termed as "uncontrolled and
ill-advised" diversion of water.

A key issue in the Virginia-North Carolina dispute
centers on the ability of opponents to show environ-
mental and economic impacts.

The Norfolk District U. S. Army Corps of Engineers
developed a draft Environmental Assessment and found
no significant impact on the hydrology, water qual-
ity, wetlands and fish and wildlife associated with
the withdrawals.

Should the Corps of Engineers fail to conduct an EIS
and issue a permit, Hunt has said he and Attorney
General Rufus Edmisten would file suit in an attempt
to block the project.

U. S. Representative Walter Jones has introduced a
bill which, if enacted, would block the Corps from
granting permits for the pipeline construction unless
the Corps produces a full environmental impact state—
ment. Among the co-sponsors of the bill are Rep. Tim
Valentine, D-NC, and Rep. Dan Daniels, D-VA.

The water diversion plan calls for Virginia Beach to
pump up to 60 million gallons of water per day from
Lake Gaston, 85 miles away. The cost of the project
is estimated at $176 million.

WATER RESEARCH
FUNDING UPDATE

The Water Resources Research Act
of 1983 has been approved by the
U.S. House and Senate. This act
continues authorization of a net-
work of state water resources research institutes and
includes state cost sharing at a rising state/federal
ratio and also provides for periodic review and eval-
uvation of the state institute program. Authorization
under the act would be for FY 85-89.

In related actions, an appropriations bill for water
research was approved by a House-Senate Conference
Committee on Appropriations for Interior and Insular
Affairs. Appropriations for the Department of In-
terior for FY 1984 will include $6.35 million for
water resources research institute programs. The
institute program will be administered by Surveys,
Investigations and Research in the U. S. Geological
Survey.

NEW INSTITUTE REPORTS The Effects of Low Level

research, different levels of turbidity were maintained
in enclosures in a shallow Wake County pond.

Low-level increases in turbidity were found to have a
negative impact on fish habitat through increases in
temperature and decreases in submerged plants, which
would potentially reduce the prey that cling to the
plants as well as dissolved oxygen levels. Turbidity
was observed to be responsible for increasing water tem-
perature by as much as 4°C within two days. A mathemati-
cal model of the effects of turbidity on temperature

was developed as part of the research.

In the pond where the experiments were conducted, sources
of turbidity were clays and silts as well as blue-

green algae. The highest turbidity levels observed were
due to blue-green algal blooms.

The report is No. 190.

Urban Stormwater Management Needs in North Carolina by

Dr. H. Rooney Malcom and J. Mark Sappington of the N.C.
State University Civil Engineering Department and
Barbara P. Partington, Water Resources Research Institute.

Institutional arrangements for dealing with urban storm-
water problems (sedimentation, flooding, inferior water
quality) have been fragmented among different levels of
government, resulting in a lack of comprehensive treat-
ment for these problems.

In this study, current practices in stormwater manage-
ment were examined to provide recommendations for im-
provement, particularly in the areas of institutional
arrangements and technical support. The report points
out that these practices arise in response to different
problems in different localities and that it is unrea-
listic to expect one set of institutional or technical
controls to work for all. The approach recommended is
to reform the current fragmented system into a storm-—
water public utility such as those of water, sewer, and
street systems. Set at the local level, this approach
would provide for the needed comprehemsive planning,
design, and management of the system.

The principal analytical resource recommended is water-
shed modelling in order to simulate urbanizing water-
sheds adequately so that decisions can be made regard-
ing interaction of system components. The microcom—
puter is recommended as the tool of choice in support
of comprehensive watershed analyses and designs.

A microcomputer program was prepared which uses impulse
analysis for the study of streambank behavior under

the influence of varying hydrograph shapes. The pro-
gram, user instructions, and case studies are given in
the report. An annotated bibliography of reference
materials on project topics is also included.

The report is No. 199.

Effluent Decolorization Technologies for the Pulp and

Turbidity on Fish and Their

Paper Industry by Dr. T. W. Joyce and W. H. Petke.

Habitat by Dr. James P.
Reed, Dr. John M. Miller, David F. Pence, and Barbara
Schaich, Department of Zoology, N. C. State University.

This report documents the indirect effects of low
levels of turbidity on factors that influence fish
habitat, such as temperature, dissolved oxygen,
chlorophyll a, and plant distribution.

Turbidity affects fish in both direct and indirect
ways. Direct effects, such as gill damage and suffo-
cation, are generally associated with high levels of
turbidity. Low levels of turbidity have more indi-
rect effects, such as reduced feeding rates. In this

This report is a review of state-of-the-art technolo-
gies for color removal in the pulp and paper industry.

The discharge of color from pulp and paper mills is con-
sidered an aesthetic problem, and the color-causing or-
ganic compounds have recently been linked to the ap-
pearance of algal blooms in the Chowan River. The pulp
and paper industry has long investigated color removal
technologies. Many have been proposed, but none is
widely used. All have been found to have serious tech-
nical (on a full-scale basis) or economic problems.

The report emphasizes literature published since 1975.
It notes that oxygen-based bleach plants appear to
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hold the most promise for color removal. A substan-~
tial portion of the total color from a pulp mill comes
from the bleach plant. These effluents cannot be re-
cycled because of their content of chloride ioms,
which promote corrosion in the mill. Oxygen-based
bleaching liquors can, however, be recycled. Such
recycling would significantly reduce the amount of
color now being discharged.

Not all technologies can be applied to all mills. A

specific technology may be precluded by space limita-
tions, process incompatibilities, or other factors in
a mill. Color removal technologies, according to the
report, appear to cost about $10-$20 per ton of pulp

produced. This compares with a market price of $250-
$400 per ton of bleached kraft softwood pulp.

The report is No. 202.

Water Resources Management in a Federal System: A
Comparative Analysis by Dr. Terry D. Edgmon of the
N.C. State University Department of Political Science
and Public Administration.

In this research, a series of related investigations
was conducted into the organization of water resources
management functions.

The research included a review of the current organi-
zation of these functions among the American states

in general and the Southeastern region in particular.
It also included the determination of the existing
patterns of intergovernmental relations among federal,
state, regional, and municipal public agencies with
water resource management responsibilities

in North Carolina; an examination of the evolution and
development of areawide water management district or-
ganizations within the State of Florida; and the eval-
uvation of a set of institutional arrangements appro-
priate to North Carolina's future needs.

The study identified four major types of state water
resources management organization: unified, federal-
ist, home rule, and fragmented. These distinctions
are based on the relative integration of management
functions on the state level and the relationships of
state agencies to local water management organizations.
State regulation of consumptive water use, it was
found, is becoming universal, even in the absence of

a federal policy and program to provide incentives and
sanctions. Most states, however, have implemented
their regulatory programs on a decentralized basis,
relying on either established local water organiza-
tions, creating field offices with local policy boards,
or developing basin control areas.

The research concludes that local officials generally
do not rank water supply problems as serious ones and
that they prefer that the state continue to play a
facilitative role in water supply development. When
considering areawide strategies, local officials pre-
fer an areawide approach; they consider county gov-
ermment a viable institution for water allocation
among competing urban interests.

The report is No. 203.

Nitrogen Cyceling and Phytoplankton Growth in the Neuse
River, N. C.,by Dr. Donald W, Stanley, Institute for
Coastal and Marine Resources, East Carolina University.

As a result of excessive nutrient levels in North
Carolina's rivers, nuisance algal blooms now are more
frequent and more severe than before, especially necar
the river mouths where fresh water and saline sound
waters meet. The lack of understanding of the rela-
tionships between nutrient dynamics and nuisance algal
blooms hampers efforts to protect coastal water quality,

This study addresses the transfers (among the air,
vater, sediments, and microorganisms) and transforma-
tions (from one form of the nutrient to another) of
nitrogen nutrients as they travel through the Neuse
River. Two sampling sites were chosen, but there

was not as much difference in nitrogen kinetics between
the upriver station and downriver station as had been
anticipated. This probably stemmed from the fact that
river flows were relatively high during the study, and
the downriver area experienced riverine conditions
(high dissolved inorganic nitrogen, low algal produc-
tivity), rather than the estuarine conditions (low dis-
solved inorganic nitrogen, high algal productivity)
typical of other years.

During this study in1982, blue-green algal blooms did not
occur in the downriver area. Phytoplankton biomass in
the river was found to be closely correlated (inversely)
with river discharge rate. About 80 percent of the dis-
solved inorganic nitrogen assimilated by algae and bac-
teria in the river is ammonia, even though nitrate con-
centrations are usually 5-10 fold higher than ammonia.
This preferential assimilation seems to be the rule in
aquatic nitrogen kinetics. Significant nitrate utiliza-
tion can be expected to occur only if the ammonia becomes
depleted.

During this study, ammonia did not become depleted in
the Neuse because ammonification rates usually were
high enough to provide enough dissolved inorganic ni-
trogen to supply the assimilation needs. Given the
rapid recycling of ammonia and large reservoirs of ni-
trate in the Neuse, it appears that dissolved inorganic
nitrogen inputs will need to be reduced greatly before
nitrogen limitation can act to control algal production
in the river.

The report is No. 204.

Land Use, Nutrient Yield, and Eutrophication in the

Chowan River Basin by Nancy J. Craig and Dr. Edward

Kuenzler, Department of Environmental Sciences and Engi-
neering, UNC-Chapel Hill.

Land use changes within the Chowan River watershed over
the past three decades were determined to assess their
potential impact on recent water quality degradation and
eutrophication of the Chowan River.

Although farm acreage has decreased, the amount of har-
vested cropland has remained constant. Yields from

all major crops have increased due to greater mechani-
zation and increases in fertilizer usage (1957-1976).
North Carolina's usage of nitrogen fertilizer per acre
of farmland in the Chowan River watershed has been
significantly higher than Virginia's. There has been
an apparent large increase in artificial drainage on
farms from 1940 to 1978, approaching 12 percent a year.
Approximately 67 percent of the farmland in North Caro-
lina is now drained versus 6 percent in Virginia. A
30 percent decrease in oak-gum-cypress forested wet-
land has occurred in the North Carolina Chowan basin
within a ten-year period (1964-1974).

Construction of mass balance models for agricultural
land, upland forest, and wetland forest permitted esti-
mation of nutrient yield from different land uses. Of
the annual nitrogen inputs to the Chowan River, the
rmodels suggested that agriculture contributes 62 per-
cent, forest and wetlands 21 percent, and point sources
17 percent. Agriculture contributes 72 percent, for-
ests and wetlands 22 percent and point sources 6 per-—
cent of the anmnual potential phosphorus inputs. Swamp
forests were estimated to remove 83 percent of the
total nitrogen and 51 percent of the total phosphorus
in streams passing through these wetlands.

The results of this study suggest that management tech-
niques to reduce nutrient loading to the Chowan River
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should include initiation and continuation of Best
Management Practices on agricultural land to reduce
overloading of soil with fertilizer or livestock
manure; cessation of further swamp drainage and stream
channelization so that these forested wetland systems
are able to remove nutrients before they enter the
river; and protection of existing tracts of swamp
forest and upland forest. Additional research should
be conducted on the fate of nitrogen and phosphorus
from livestock manures, in agricultural soils, and

in natural forest systems.

The report is No. 205.

Specific Identification of Organie Pollutants in Haw
River Water Using Gas Chromatography/Mass Spectrometry
by Andrea Dietrich, Dr. David S, Millington, and

Dr. Russell F. Christman of the UNC-Chapel Hill Depart-
ment of Environmental Sciences and Engineering.

This study investigated organic pollution in the Haw
River of North Carolina using current advanced methods
for extraction and concentration of aqueous trace
organic pollutants, combined with identification by
Gas Chromatography/Mass Spectrometry (GC/MS).

During the one and one-half year study, 52 different
trace organics were detected in water samples taken
from three sampling sites on the Haw River. The sam—
pling site at the Town of Haw River, located in the
industrialized Piedmont, contained the greatest number
of trace organic compounds. The sampling site at
Bynum, downstream from the Town of Haw River, contained
fewer compounds, which were frequently the same com-
pounds as those identified at the Town of Haw River
site. Water analyzed from Oak Ridge, located upstream
from the Town of Haw River, contained the fewest trace
organic contaminants, and these pollutants were chemi-
cally dissimilar to those found at the other two
sites. A trace organic pollutant profile of the Haw
River has emerged from this work. The 52 organic pol-
lutants detected and identified were determined to be
in low microgram/liter (ppb) concentrations, although
they contained only 3 priority pollutants.

The purpose of this study was to evaluate the appli-
cability of several sophisticated analytical tech-
niques (isolation, concentration, GC/MS detection)
to the detection of organic solutes in the Haw.
Authors of the report stress that the research was
not intended as an analytical survey or monitoring
study of the river's organic composition, since few
sampling sites were involved.

The report is No. 206.

Natural Radioactivity in North Carolina Ground Water
Supplies by Marc Y. Menetrez of the Department of
Chemical Engineering, N. C. State University and

Dr., James E. Watson, Jr., of the Department of En-
vironmental Sciences and Engineering, UNC-Chapel Hill,

In North Carolina over 2,000 public water systems have
been monitored for radionuclides by the State Labora-
tory of Public Health as part of the Safe Drinking
Water Act requirements. In this study, the results
from 2,089 water systems monitored were examined.

Of these systems, 51 or 2.4 percent of the systems
tested exceeded standards for radionuclides in drink-
ing water. Thirty-nine systems had combined radium in
excess of the 5 pCi/l standard and an additional 12
systems had gross alpha concentrations in excess of
the 15 pCi/l standard.

Potential health effects on humans of these levels
of radionuclides are examined in the report, and

a

types of water treatment needed for radionuclide removal
are discussed.

The following recommendations are put forth:

1.

Treatment should be initiated on water systems
with radium concentrations in excess of the
standard.

Cost-benefit analyses of radium-228 monitoring
should be performed to evaluate the adequacy of
current monitoring requirements.

Examination of levels of uranium in groundwater
systems should continue in order to evaluate the
need for a uranium standard.

The report is No. 208.

CALL FOR PAPERS

International Symposium on Urban
Hydrology, Hydraulics and Sediment
Control, July 23-26, 1984. :

Abstracts on the following topics are welcome:

1.

Hydraulic Infrastructures Design, Analysis and
Upgrading: Water Distribution Networks, Sanitary
and Storm Sewer Systems, Detention Systems, Water
Supply Reservoirs and Flood Control Structures.

Urban Water Supply and Distribution Systems: Man-
agement and Strategies, Exploration, Planning and
Utilization of Water Supply Sources, Conjunctive
Use of Ground and Surface Water Supplies and
Drought Resistance.

The Urban Flood Plain: Erosion, Sediment and
Structural and Non-structural Flood Measures.

Social, Legal, Financial and Economic Aspects of:
Urban Hydrology, Hydraulics and Sediment Control.

Urban Stormwater Quantity and Quality: Data Ac-
quisition, Analysis, Modeling, Planning and
Management.

Deadlines:

Mail abstracts to:

Last day abstracts (400 words or less) will be
accepted: 31 December 1983

Invitation to submit paper: 14 January 1984

Last day manuscript will be accepted: 16 March
1984

Notification of acceptance or rejection of manu-
script: 6 April 1984

Elizabeth R. Haden, Coordinator
Engineering Continuing Education
223 Transportation Research Bldg.
University of Kentucky
Lexington, KY 40506-0043
606/257-3972

16th Mid-Atlantic Industrial Waste Conference, June 24~

26, 1984.

Prospective authors should submit six copies of a 500
to 1000-word abstract by December 20, 1983, to:

David A. Long

Penn State University

212 Sackett Building
University Park, PA 16802
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WATER RESOURCES Streamflow was near normal in the Plain Province ranged from the 2 to 5-year minimum
CONDITIONS IN mountains and central and northern level.
NORTH CAROLINA Piedmont Province, and below normal
in the remainder of the state. Ground water levels continued to decline seasonally
Streamflow in Stanly, Union, and and were below normal in the Coastal Plain Province,
Mecklenburg Counties, and in isolated areas of the near normal in the Piedmont Province, and above
southern Coastal Plain, was at or near the l10-year normal in the mountains.
minimum level. Generally, streamflow in the Coastal ...U.S. Geological Survey

NEW PUBLICATIONS RECEIVED BY THE INSTITUTE

(Residents of North Carolina may borrow these from the Institute for a two-week period. Where individual copies

are desired, readers are encouraged to request copies from the organization issuing the publication. The ad-
dresses are provided by the News for this purpose.)

Watex Resources Planning

"Erosion and the Falls of the Neuse Reservoir, A Summary of the Upper Neuse River Erosion Study," by USDA, SCS,
Fed. Bldg., 310 New Bern Ave., Raleigh, NC 27611. (04D)

"Instream Flow Requirements for Fish and Fisheries in Maryland, (#69), 6/83, by C. Tsai, et al., WRRC, U. of
MD, College Park, MD 20742. (02E)

"Upper Neuse River Erosion Study," 9/83, by USDA, SCS, Fed. Bldg., 310 New Bern Ave., Raleigh, NC 27611. (04D)

Water Quality Management

"Hypoxic Stress in Copepods,” (#81), 8/83, by B. P. Bradley, WRRC, U. of MD, College Park, MD 20742. (02L)

"Effects of Light, Temperature and Salinity on the Photosynthetic Pattern in an Estuarine Phytoplankter from
Chesapeake Bay," (#72), 8/83, by D. E. Terlizzi, et al., WRRC, U. of MD, College Park, MD 20742, (021I)

"Effects of the Herbicide Atrazine on an Oyster-food Organism," (#73), 8/83, by E. P. Karlander, et al., WRRC,
U. of MD, College Park, MD 20742. (05C)

"Land Treatment Research and Development Program, Synthesis of Research Results," (CRREL Rpt. 83-20), 8/83, by
I. K. Iskandar, et al., U.S. Army Cold Regions Research & Engr. Lab., Hanover, NH 03755. (05D)

"Proceedings from a Workshop on Research Needs Relating to Soil Absorption of Wastewater," ed. by R. C. Ward,
et al., avail. from NSF, Washington, DC 20550. (0SD Wastewater Treatment Processes)

"Animal Feedlot Runoff in the Piedmont," (#109), 7/83, by R. O. Hegg, et al., WRRI, Clemson U., Clemson, SC
29631, (05B)

"Nonpoint Source Loading of Toxic Substances from Decomposing Crop Residue,” (#76), 8/83, by D. S. Glenn, WRRC,
U. of MD, College Park, MD 20742. (05B)

"Phosphorus Renovation of Wastewater by Overland Flow Land Application,” (#74) 8/83, by R. R. Weil, et al.,
WRRC, U. of MD, College Park, MD 20742. (05D)

Water Quantity Management

"Evaporative Losses from Cooling Ponds," (#110), 9/83, by B. L. Sill, WRRI, Clemson U., Clemson, SC 2963l. (02D)

"Real-Time Reservoir System Operation," (#151), 9/83, by M. H. Houck, WRRC, Purdue U., West Lafayette, IN 47907.
(04)

Miscellaneous

"Selective Feeding by Zooplankton: Implications for Lake Productivity," (#161), 9/83, by A. Konopka, et al.,
WRRC, Purdue U., West Lafayette, IN 47907. (02H)

"National Waterways Study - A Framework for Decision Making - Final Report,” 11/83, avail. from Nat'l. Waterways
Study, US Army Engineers Institute for Water Resources, Kingman Bldg., Ft. Belvoir, VA 22060. (Special - Corps
of Engrs.)

"The Future of North Carolina - Goals and Recommendations for the Year 2000," 1983, by Commission on the Future
of North Carolina, NC Dept. of Adm., 116 W. Jones St., Raleigh, NC 27611. (State Reports)

"National Waterways Study - Waterways and Commodity Movement Maps," by US Army Engr. Institute for Water Re-
sources, Ft. Belvoir, VA 22060. (Special - Corps of Engrs.)

“Morrow Point Dam and Powerplant - Technical Record of Design and Construction," 9/83, by R. D. Mohr, avail.
from USGPO, Washington, DC 20240. (08A)




=
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"History of the Waterways of the Atlantic Coast of the United States," (Nav. History NWS-83-10), 1/83, by A.
Parkman, avail, from US Army Engr. Institute for Water Resources, Ft. Belvoir, VA 22060. (Special - Corps of
Engrs.)
"Cape Fear River Basin Wetlands," 9/83, by NRCD and USWRC, 1155 Archdale Bldg., PO Box 27687, Raleigh, NC 27611.
(02HW)

"National Waterways Study-Corps, Interagency and Public Involvement," (Draft), avail. from US Army Engr. In-
stitute for Water Resources, Ft. Belvoir, VA 22060. (Special - Corps of Engrs.)

Two thousand one hundred and twenty-five copies of this newsletter were printed at a cost of $566.50,
or $0.27 per copy.

Note:

LATE WORKSHOP ANNOUNCEMENT

The Water Supply Assistance Section of the Office of Water Resources, under the Department of Natural
Resources and Community Development will hold the second seminar on Water Loss and Leak Detection on Tuesday,
December 13, 1983, in the Reich Auditorium on the campus of Davidson County Community College, located on
Interstate 85, approximately 3 miles north of Lexington.

For workshop details, contact Preston Maynard at 919-733-4064.
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