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HOUSE, SENATE BILLS Under Senate and House bills to The House bill would also provide grants of up to $2
REAUTHORIZE CLEAN reauthorize the Clean Water Act, million each fiscal year to states or local governments
WATER ACT funds would be provided for con- to replace contaminated ground water used for public
struction of municipal wastewater drinking water supplies, up to $10 million for each

treatment facilities from FY 1986-94. The Senate bill state. Other measures include funds for programs to
would provide $18 billion for the nine-year period, the clean up lakes and estuaries and improve waterways suf-
House bi11, $21 billion. Both bills would provide fering from acute toxic pollution and restoration of
matching grants to help states establish revolving loan surface waters damaged by acid rain, the article said.
programs to finance municipal wastewater treatment
plants as the federal grant program is phased out. Both Passage of the Senate bill included a compromise on a
bills would also create federal programs for the control much-debated formula for dividing sewage treatment grants

. of nonpoint source pollution. House and Senate con- among the states under which populous states would have

) ferees were expected to work toward reconciling differ- lost grant money to smaller states. The compromise
ences in the two bills before authorization for the fed- would assure that in fiscal 1986-88 no state's grants

4 eral construction grants program expires at the end of are cut by more than 15 percent or increased by more

- September 1985. than 20 percent, according to the Environment Reporter.

Major provisions of the House bill, according to the Under the bill, money would be provided to the states
Bureau of National Affairs Environment Reporter, include beginning in 1989 to help them capitalize revolving loan
authorization of $150 million per year between FY 1986-90 programs to fund sewage treatment plants, eventually
for matching grants to states to develop and implement replacing the federal construction grants program. Capi-
plans for nonpoint pollution control. Some of the money talization grants would be for $1.2 billion in FY 1989
could be used to help Tocalities with nonpoint control and 1990, $2.4 billion in FY 1991, $1.8 billion in FY 1992,
plans and to enforce state plans. $1.2 billion in FY 1993, and $600 million in FY 1994,

after which the program would end.
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Other provisions of the Senate bill include a require-
ment for states to provide biennial Clean Lakes reports,
including a survey of publicly owned lakes not in accord-
ance with EPA water quality standards, according to the
Washington Report of the Interstate Conference on Water
Problems. Also, the bill would set aside one percent of
construction grant funds for nonpoint source control pro-
grams, provide an additional one percent set aside for
the control of stormwater runoff, authorize one-half of
one percent of construction grant funds for estuary
cleanup, and provide $12 million annually for estuary
pollution control management conferences.

STATUS AND PROVISIONS OF
SAFE DRINKING WATER ACT

With bills to reauthorize
the Safe Drinking Water Act
having been passed by the
Senate in May and the House in June, it remains for a
House-Senate conference committee to iron out the differ-
ences. Major differences in the two bills pertain to
ground water protection provisions.

The House bill, H.R. 1650, provides funds for states to
set up comprehensive ground water protection programs.
According to an article in the Interstate Conference on
Water Problems' Washington Report newsletter, states would
be required to develop, subject to EPA approval, ground
water protection programs within three years of the bill's
enactment.

Each state would be required to identify its ground water
sources, establish best management practices to protect
them, locate alternative drinking water sources in the
event of supply contamination, and classify aquifers with
recommended protection levels for each category. The
bi11 provides $20 million for FY 1986-87 and $35 million
for 1988-89 in matching grants to states for program
development and implementation, the article said. The
bi11 would also extend additional protection for sole
source aquifers, provide $25 million over four years for
aquifer protection, allow state authorities to manage
source aquifers that serve several local jurisdictions
and exempt farmers from provisions requiring polluters

of ground water supplies to provide alternate sources.

The Senate bill, on the other hand, does not establish a
state comprehensive ground water protection program, the
article said. It would create a sole source aquifer pro-
tection program under which a state or Tlocality may

apply for a 50 percent matching federal grant for pro-
tection of a "critical aquifer protection area." The bill
would provide $20 million annually for 1987-1990 for pro-
gram development and implementation and require EPA to
monitor, within 18 months of enactment, ground water
located near Class I injection wells. Also, as in the
House bill; storage of hazardous waste in injection wells
located within one-quarter mile of ground water drinking
supplies would be prohibited, the article said.

Other key provisions shared by both bills are given in
the Bureau of National Affairs' Environment Reporter.
The bills would:

- Require EPA to establish standards fqr_contaminants in
drinking water based on sound scientific evidence.

- Give EPA authority to issue administrative orders or
file civil actions against states with long-standing
violations.

. Require EPA to develop recommended and final maximum
contaminant levels under the Safe Drinking Water Act
simultaneously.

. Require filtration as a treatment technique for water
systems supplied by surface water sources and, with
some exceptions, disinfection apparatus on all water
systems in the United States.

- Make it a federal offense for any person to knowingly
contaminate or tamper with a public water system or
threaten to do so.

REVIEW OF WATER
REUSE DEMONSTRATIONS

Water reuse is nothing new. In

logic cycle.
ties reuse water from their upstream neighbors.
intentionally employ "used" water in their operations.
Farms, golf courses, and parks are irrigated with it.
There is, however, a surge of interest and activity in

planned water reuse as some water-short communities ponder

their future needs.

fact, it is as old as the hydro-
Downstream communi-
Industries

A demonstration plant in Denver is testing the feasibi]ity'

of direct potable water reuse. A city in Arizona has a

program for complete reuse of its wastewater (including a

new wastewater treatment plant located where there is no
adjacent watercourse). In California, where nonpotable
water reuse is encouraged, statewide wastewater reclama-
tion criteria have been established for various uses.

These and other activities are described in the July 1985

issue of the AWWA Journal, whose theme is "Water Reuse:
The Second Time Around." Reuse economies, technologies,
health effects, and public opinion are addressed, and an
editorial by North Carolina's Daniel Okun argues against

direct potable reuse.

"Although the logic of wastewater reuse has been perceived
for centuries, only now are the techniques becoming avail-

able to convert the philosophy into usable and safe irri-
gation or potable water," the theme introduction says.

Logical or not, wastewater reuse remains a controversial
subject, especially reuse for potable purposes. A proj-
ect such as the one in Denver to thoroughly evaluate
direct potable reuse is of interest both nationally and
internationally. William C. Lauer, Stephen E. Rogers,
and Jean M. Ray of the Denver Water Department report on
the current status of the project in the Journal. The
project involves a full-scale 1-mgd demonstration plant
to test technology for treating processed municipal
wastewater to potable water quality; it also includes
studies on health effects and economics and a program

to gain public acceptance.

The current project follows over 10 years of study that
began with construction of a 5-gpm pilot plant in which
the most promising technologies were identified. A
cooperative agreement in 1979 between the Denver Water
Department and EPA provided $7 million in EPA funds for
the $30 million project.

Construction of the demonstration plant began in 1981

and is still not entirely completed, the article says.
Plant operation is scheduled for a minimum of five years.
During the final two and one-half years health effects
testing, including acute, subchronic, and chronic animal
studies will be conducted. An extensive public informa-
tion program consists of plant tours, mailings in the
water bills, media coverage, and technical publications.

Chandler, Arizona, located near Phoenix, is rapidly
exhausting its ground water sources to supply its dra-
matically increasing population (current pop. 51,000,
projected at 200,000 by the year 2000). As part of an
effort to meet its future water needs, the city has
embarked on a program to reuse all of its municipal
wastewater effluent. The program, which includes a new
reclamation facility, has some unique aspects, according
to James D. Goff and Paul L. Busch, who describe
Chandler's efforts in a Journal article, "Reclaiming
Desert Lands Through Water Reuse."

Under the program, "(1) The new wastewater treatment
facility will be sited where there is no adjacent water
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course, thus necessitating complete reuse of its efflu-
ent. (2) Financing, ownership, and operation of the
facility are being done through privatization. (3) The
reuse system has been developed through a public-private
partnership between the city and landowners whose property
borders the facility. The initial phases of the system
are scheduled to be on-line by year's end." Identified
as potential applications for Chandler's reuse water,
according to the article, are agricultural irrigation,
cooling water for industry, landscape irrigation and
recreational uses, industrial process water, nonpotable
reuse (e.g., toilet flushing, fire protection, air con-
ditioning), and ground water recharge. Quality require-
ments and treatment levels depend on the specific reuse
application.

A comprehensive reclamation program in California includes
regulations for several types of reuse. James Crook of
the California Department of Health Services, author of
the Journal article "Water Reuse in California,” reports
that some 220,000 acre feet of wastewater is reclaimed

in the state by 240 wastewater plants that supply
reclaimed water to more than 380 use areas. Irrigation
accounts for approximately 80 perceat of the use. Other
uses are for industry, impoundments, and ground water
recharge.

“The regulations specify wastewater reuse standards for
irrigation, impoundments, and ground water recharge and
include water quality standards, treatment process re-
quirements, sampling and analysis requirements, opera-
tional requirements, and treatment reliability require-
ments...The required degree of treatment increases as the
likelihood of human exposure to the wastewater increases,"
Crook said in the article.

A note of caution regarding direct potable reuse is
sounded by Daniel Okun, Professor of Environmental Engi-
neering (Emeritus) at UNC-Chapel Hill, in the Journal
editorial, "Reuse: Panacea or Pie in the Sky?™ Okun
says, "The soundest approach for water supply planning

is to use the purest sources for public water supplies
and, if necessary in water-short areas, reclaim waste-
waters for nonpotable purposes.” We should direct our
energies and research to nonpotable reuse--national stand-
ares and guidelines for quality and for design and con-
struction of facilities for delivering the reclaimed
wastewater--Okun said, rather than at direct potable
reuse. Indirect potable reuse also deserves attention
through research, he said, since it is a widespread
practice that originated in the days when it was believed
that virtually any water could be made safe to drink by
filtration and chlorination.

"The same uncertainty plagues both direct and indirect
potable reuse research; given the vast array of synthetic
organic.- chemicals and their precursors in wastewater, how
can we prove that water supplies drawn from such waste-
waters are safe?"

SCIENCE PANEL SAYS
EPA'S GROUND WATER
RESEARCH PROGRAM
INADEQUATE

A research review committee of EPA
Science Advisory Board has recom-
mended that EPA's QOffice of Research
and Development establish a strong
central direction and develop an
integrated, comprehensive ground water research plan. The
Advisory Board also recommended the EPA Research Office
develop a formal coordination system with other federal
agencies doing ground water research to expand the level
of expertise available to the EPA research program and to
prevent unnecessary data duplication.

Some of the areas recommended for new research not ad-
dressed statutorily included septic tanks, sanitary land-
fills, agricultural chemicals and road salt.

Additional special research recommendations included
efforts to determine which classes of hazardous and non-
hazardous wastes can be treated on land. The panel said
EPA should emphasize and speed the development of ground
water sampling and analytical methods. The group also
urged that more attention be given to techniques for pre-
dicting ground watér movement and studies of basic pro-
cesses governing transport and fate of contaminations in
ground water.

The panel report says that a critical agency need is for
expanded ground water technology transfer and training
programs. To support the needed expansion in ground water
research, the panel said that Congress should amend the
superficial law specifically to authorize research, and
some funds should be made available to support ground
water research. Copies of the "Report on the Review of
Environmental Protection Agency's Groundwater Research
Program” may be obtained from Cheryl Bentley, SAB (A-101S),
EPA, 401 M St. SW, Washington, DC 20460; Telephone (202)
382-2552.

Authorization for EPA's
Construction Grants
Program, under which
the federal government has been the chief financier of
local wastewater treatment plant construction, expires at
the end of fiscal year 1985. Several options have been
considered for future funding of these facilities. They
were examined in a June 1985 report from the Congressional
Budget Office, Efficient Investments in Wastewater Treat-
ment Plants. The CBO analyzed the various options from
the standpoint of efficiency in order to facilitate Con-
gressional decisions. Funding for municipal sewage
treatment plants has been a key issue in Congressional
deliberations over reauthorization of the Clean Water Act.
Funding is expected to continue in some form, but the
exact approach remains to be worked out.

OPTIONS FOR TREATMENT PLANT
FUNDING EXAMINED IN CBO REPORT

By way of background, the CBO report explains how the
current situation came about: The federal government,

in order to improve water quality nationwide, began to
subsidize construction of local wastewater treatment
plants in the mid-1950s, with a significant increase in
the federal grant program in 1972. Program changes
enacted by Congress in 1981 took effect at the beginning
of fiscal year 1985. These changes reduced the level of
federal subsidies and are expected to promote more effi-
cient 1ocal investments in wastewater treatment plants.
Localities must now finance 45 percent of all eligible
capital costs, rather than 25 percent, plus all ineligible
costs. At the same time they must comply with the re-
quirement to build adequate treatment facilities by 1988.
Estimates of costs to meet this standard are over $100
billion.

Legislative proposals to extend the federal grant program
have ranged from phasing out federal grants by fiscal
year 1990 to an expanded level of grants for up to eight
years. The CBO report analyzed four policy options:
continuing current policy, the Administration's four-year
phase-out proposal, replacing project grants with state
revolving loan funds, and continuing current policy with
regulatory reforms.

The report made no recommendations. The following para-
graphs are from the summary section of the report:

Continuing Current Policy

Although continuing current policy might be the simplest
policy administratively, it would neither provide a source
of long-term, self-sufficient local financing nor ensure
timely construction of needed treatment facilities. The
federal presence would continue to exert its influence in
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]0ca1 investment decisions. To its credit, current policy
is likely to promote more efficient wastewater treatment
investments once the 1981 amendments to the Clean Water
Act take full effect in about 1990. Under this option,
the states target funds to disadvantaged communities, a
concern now addressed adequately with rural set-asides and
State prerogatives to set funding priorities.

The Administration's Four-Year Phase-Out Proposal

Eliminating federal grants for wastewater treatment by 1990
could stimulate more efficient investments, although the
analysng in this report suggests that efficiency improve-
ments might be exhausted at the current 45 percent local
cost share. Moreaver, although financing facilities with
completely tax-exempt municipal bonds would lower total
fgdera] costs, it would increase tax losses over 20 years
w1thout any federal controls on Timits to these Tlosses.
Rapid curtailment of federal grants also would raise
questions of equitable treatment of municipalities that
still have to meet the secondary treatment standard without
the benefit of federal aid extended to past participants.

While this option would require only normal program close-
out procedures at the federal level, states might find

that their current institutions are unable to meet the
agministrative and financial demands of localities. Dead-
lines for compliance with minimum treatment standards would
most certainly have to be extended, especially for disad-
vantaged communities, thus jeopardizing the timely achieve-
ment of clean water goals.

State Revolving Loan Funds

‘Revolving loan funds operated by the 50 states and capi-
talized with federal and state contributions would pro-
vide reliable, long-term financing mechanisms for con-
struction of a great number of facilities in the short
term. Federal support could be eliminated after a 5-to-
7-year capitalization period, during which matching block
grants to states to set up the funds would be phased in
as project grants to localities were phased out. These
funds would promote locally self-sufficient financing of
projects under terms that could be tailored to needs
within each state. Loan repayments would reimburse the
federal and state contributions within 25 years, as well
as build equity in the funds through continued revolving
loan activity that would grow each year the funds operated.
This option would require new federal legislation and new
state statutes and institutions to manage the program.

Current Policy with Regulatory Reforms

This paper focuses on the efficiency of investments in
wastewater treatment facilities entailed by federal re-
guirements. But the Congress could instead view secondary
treatment plants as only one of a number of investments

to achieve cleaner water. Hence, efficiency would no
Jonger be defined in terms of achieving secondary treat-
ment at the lowest cost, but instead in terms of achieving
clean water by any means at the lowest national cost.

Four options that offer such efficiencies include promot-
ing ocean discharges of Tow-quality wastewaters, seasonal
or flow-variable permits that take advantage of the natu-
ral ability of waterways to degrade wastes, intrabasin
permit trading allowing some dischargers to save money,
and trading costly point-source controls for Tess costly
nonpoint-source investments such as sedimentation basins.

Although limited in their applications, these options
could obviate some types of costly investments and allow
more efficient targeting of limited federal grants. Con-
tinuing federal grants, however, would keep the federa]
government involved in the program without creating a sys-
tem of self-sufficient, long-term local financing. Better
targeting of federal funds could imply more rapid attain-
ment of water quality improvements in some areas, although

- COMPOSTING:

advances would be Timited in the Tong run. Attention to
lTow-income or rural needs could continue through set-
asides and state priority 1ist ranking criteria. Insti-
tutional, statutory, and administrative adjustments would
be necessary at both the federal and state levels, but
such changes have already proven successful within several
states.

NEW JERSEY TESTS WATERS
FOR POSSIBLE SEEPAGE OF
TOXICS FROM MILITARY BASES

The New Jersey Department
of Environmental Protection
is beginning a series of
investigations to determine

if toxic pollutants are seeping from military bases into

public and private water supplies. An article in the
August 23 issue of the Environment Reporter states that
civilian water supplies in eight areas near bases in New
Jersey are under consideration for testing. The testing
began after radioactivity was found at the site of.a 25-
year-old accident involving a missile site at McGuire Air
Force Base. Testing of municipal wells near the Lakehurst
Naval Air Station began in mid-August. The officials of
the Lakehurst municipality recently closed one of its
seven wells after the Ocean County Health Department
found benzene concentrations of 149 parts per billion.

State regulatory agencies have no jurisdiction on mili-
tary bases. Any problem in waters around the perimeters
of the bases can be reported to the military and the

U. S. Environmental Protection Agency.

THE RUTGERS STRATEGY FOR
PROCESS
DESIGN. AND CONTROL

A strategy for sludge com-
posting was developed to
counter the tendency of other
: composting systems to operate
at high temperatures that inhibit and slow decomposition.
This method, known as the Rutgers strategy, can be imple-
mented in a static pile configuration to retain structural
and operational simplicity, or in a more elaborate en-
closed or reactor structure system. The method maintains
a temperature ceiling that provides a high decomposition
rate through on-demand removal of heat by ventilation
(thermostatic control of a blower).

Compared with the approach currently in widespread use,
the Rutgers strategy yields high-rate composting that
decomposes four times more waste in half the time. This
Project was funded by EPA's Water Engineering Research
Laboratory, Cincinnati, OH. The research project is
fully documented in a separate report of the same title.
The complete report, entitled "The Rutgers Strategy for
Composting: Process Design and Control," (Order No. PB
85-207 538/AS; Cost: $23.50, subject to change) will be
available only from: National Technical Information
Service, 5285 Port Royal Road, Springfield, VA 22161,
Telephone (703) 487-4650.

The EPA Project Officer, Atol E. Eralp, can be contgcted
at Water Engineering Research Laboratory, U. S. Environ-
mental Protection Agency, Cincinnati, OH 45268.

Water treatment plants
at nine locations (10
plants) in I1linois and
Iowa were studied to determine the characteristics and
disposal practices for the sludge, brine, and backwash
water containing radium (Ra) and/or barium (Ba). The
treatment processes in these 10 plants include iron (Fe)
and manganese (Mn) removal (3 plants), lime softening (4
plants), and ion exchange (3 plants). In the 10 plants
eight had concentrations of radium in their water treat-
ment plants wastes and three had barium. The data are
needed to determine whether special procedures are re-
quired to dispose of such wastes.

BARIUM AND RADIUM IN
WATER TREATMENT PLANT WASTES
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For the eight plants having radium in their wastes, the
influent Ra226 concentrations ranged from 0.3 to 49
pCi/L. Radium removal averaged 8 percent, 75 percent,
and 85 percent for Fe and Mn, 1ime softening, and ion
exchange, respectively. Theoretically, the amount of
radium removed estimates the quantity of radium in the
waste. The data showed that backwash water from Fe and
Mn removal plants contained average Ra226 concentrations
that ranged from 21.2 to 106 pCi/L, and average Ra226
goncentrations ranged from 5.7 to 20 pCi/L. Lime soften-
ing sludge, on a dry weight basis, ranged from <1.2 to
21.6 pCiRa226 /g and from <2.4 to 11.7 pCiRa%26/g, Ion
exchange plant brine contained peak Ra226 concentrations
of 217 and 1,144 pCi/L.

Influent barium concentrations for the three plants
studied ranged from 4.0 to 16.1 mg/L. Lime softening
and ion exchange removed barium to concentrations that
were below the maximum contaminant Tevel (MCL) of 1.0
mg/L. Barium removal during lime softening is pH
dependent. Theoretically, the amount of barium removed
estimates the quantity of barium in the waste. Barium
concentrations in the brine and rinsewater from two ion
exchange plants that were tested averaged 328 and 1,297
mg/L. Peak concentrations of barium from the two brines
were 1,197 mg/L and 5,161 mg/L.

Disposal processes used, for the plants that were
studied, were lagooning, discharge to sanitary sewers,
and discharge to a water course.

This project was supported by EPA's Water Engineering
Research Laboratory, Cincinnati, OH. The complete re-
port, entitled "Barium and Radium in Water Treatment
Plant Wastes," (Order No. PB 85-165777/AS; Cost: $10,
subject to change) will be available only from: National
Technical Information Service, 5285 Port Royal Road,
Soringfield, VA 22161; Telephone: (703) 487-4650.

The EPA Project Officer can be contacted at: Water Engi-
neering Research Laboratory, U. S. Environmental Pro-
tection Agency, Cincinnati, OH 45268.

NORTH CAROLINA TROUT
AQUACULTURE INDUSTRY
GETS ADDITIONAL UNI-
VERSITY ASSISTANCE

Trout production in western
North Carolina is big business.
Approximately 5-6 million
pounds of trout are produced
annually with an on-farm value
of nearly 7 million dollars. North Carolina's trout
industry, comprised of over 80 producers plus numerous
additional trout "fish-out" operations, is the largest

in the nation in terms of numbers of producers.

Diseases, parasites, and poor management practices are
causing losses of 10-25 percent in production. With
funds appropriated by the 1985 Session of the General
Assembly, North Carolina State University, through the

N. C. Agricultural Extension Service and the N. C. Agri-
cultural Research Service, has established a fisheries
biologist position to assist the trout aquaculture in-
dustry., The fisheries specialist, to be stationed at the
NCSU Mountain Horticulture Research Center near Fletcher,
NC, will serve the trout industry, which is centered in
Haywood and Transylvania Counties. The program will also
function cooperatively with a regional trout aquaculture
project involving scientists from all states of the
Southern Appalachian region.

The biologist is expected to help assist the trout
fishery industry with improved efficiency, disease pre-
vention, nutrient genetics, and water quality issues.
According to Dr. Rich Noble of the Zoology Department at
North Carolina State University, the research and educa-
tional emphasis with the trout industry is on having
ecologically sound and efficient operations. The new
fishe:ies biologist will focus primarily on those needs,
he said.

GRANTS FOR COUNTY ENVIRON-
MENTAL BOARDS CONSIDERED

More counties in North
Carolina may initiate en-
vironmental boards with the
help of small grants under consideration by the Governor's
Waste Management Board. Counties which receive grants

and establish environmental boards could address waste
management problems such as recycling, industrial liaison,
pollution prevention, watershed protection, emergency man-
agement, and wastewater treatment. The grants would help
counties develop the framework for exploring their role
and organizing to handle environmental issues.

The counties of Guilford, Forsyth, and Mecklenberg now
have environmental boards and approximately 20 other
counties have citizen involvement groups for environmental
topics.

A draft request for proposal statement is now under review
by the County Commissioners Association and other inter-
ested organizations. The Governor's Waste Management
Board is expected to take final action on this program

at its October meeting. The idea for the grants came from
the industrial 1iaison committee of the Board.

The North Carolina Division
of Water Resources estimates
that almost 300 million gal-
lons of water are being saved
each year through leak detec-
tion measures being used by local water supply systems in
North Carolina.

LEAK DETECTION PROGRAM
SAVES WATER AND DOLLARS
IN NORTH CAROLINA
COMMUNITIES

John Morris, division director, said that a report from
24 water systems shows that the leak detection program
has saved $205,265 since 1983.

In the past two years, "the Division of Water Resources

has offered assistance to water supply system personnel

in helping prevent water loss. The goal of this program

is to reduce waste, conserve our precious natural resources,
and increase the efficiency of public water supply
systems.,”

Morris said he expects even greater savings in‘both water
and dollars as the program expands.

As part of its effort, the Division of Water Resources
loans electronic detection equipment to local water sup-
ply systems. Those interested in borrowing the equipment
should contact: Division of Water Resources, P. 0. Box
27687, Raleigh, NC 27611, (919) 733-4984.

The U. S. Geological
Survey's second annual
Natijonal Water Summary
released this summer

is dedicated to stateground water data. Viewed nationally,
the use of ground water has more than doubled since 1950,
to more than 88 billion gallons per day from 34 billion
gallons per day. It provides 40 percent of our irriga-
tion water, 26 percent of our industrial needs and is the
primary drinking water source for 97 percent of rural
Americans and 51 percent of the nation.

OVERVIEW OF N. C. GROUND WATER
SITUATION IS CONTAINED IN
USGS'S NATIONAL WATER SUMMARY

North Carolina Situation

The North Carolina State section of the "National Water
Summary" was prepared in cooperation with state and local
agencies and contains maps that show the Tocation of
aquifers (water-bearing rock formations) and major areas
of ground water withdrawals and tables that describe the
characteristics of the aquifers and extent of ground-water
withdrawals. The state summary also includes a section

on ground-water management activities and responsibilities
within the state. Other parts of the report that are of
particular interest to North Carolinians are an article
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on ground water level declines at Franklin, VA, which also
affect northeastern North Carolina and one on nitrate in
ground water,

Highlights of the description of ground water resources
presented in the North Carolina section of the 1984 USGS
National Water Summary include:

Ground water is the source of supply for more than 55
percent of the state's population.

The Castle Hayne aquifer, which is the most productive
aquifer in the state, is the major source of freshwater
in the southeastern coastal area where nearly all other
aquifers contain some saltwater. Wells that yield

more than 1,000 gallons per minute (gpm) can be readily
developed in this aquifer and yields may exceed 2,000
gpm.

Widespread withdrawals from the Cretaceous aquifer, the
principal source of ground water in much of the Coastal
Plain, have resulted in continuing declines in water
levels, some more than 80 feet. Studies conducted in
cooperation with state agencies and many cities and
towns are addressing ground water resource problems in
these areas.

+ Ground water resources in the crystalline-rock terrane
of the Piedmont and Blue Ridge provinces are not well
developed. The aquifer is thick, but the hydraulic

- conductivity--the ease with which water can pass through
porous earth materials--is only moderate because the
bedrock.is not very porous. Success in developing high-
yield wells in this area depends in part on selecting
sites at which the bedrock contains the largest number
of interconnected fractures that will serve as a net-
work of small subsurface pipelines to transmit water to
wells. The sites with the most interconnected fractures
are in valleys and draws, not ridges and hilltops.

+ Ground water quality in North Carolina is generally
suitable for most uses with some treatment, although
aquifers in the coastal areas contain saltwater at
depth. In the shallower zones of these aquifers, how-
ever, it is possible to manage a continued supply of
freshwater.

The report also reviews 100 of the most significant hydro-
logic and water-related events that occurred during the

. 1984 water year and presents articles that expand on a
number of specific water issues--an explanation of
ground water declines in selected areas and discussions
of the distribution and trends of several water-quality
constituents in major rivers.

Copies are available for $29 per copy from the Eastern
Distribution Branch, U. S. Geological Survey, 604 South
Pickett Street, Alexandria, VA 22304. Orders must specify
Water-Supply Paper 2275 and include a check or money order
payable to the Department of the Interior-USGS. A loan
copy is available from the Water Resources Research In-
stitute, (919) 737-2815.

Instream flow needs refer
to the amount of water
needed in a stream channel
to maintain instream uses
such as habitat for fish and wildlife, navigation, water
quality maintenance, hydroelectric power generation, and
aesthetic enjoyment. These are in contrast to offstream
uses such as withdrawals of water by municipalities, in-
dustry, and agriculture.

DIVISION OF WATER RESOURCES
MAKES STRIDES IN INSTREAM
FLOW NEEDS

Instream flows for various uses must bg guardgd in ghe
face of water resource development projects, including
hydroelectric dams and withdrawals for water supply, that

would alter existing streamflows. Work by the N. C.
Division of Water Resources is aimed at protecting
streamflows across the state from overdevelopment by
evaluating instream flow needs at individual sites and
recommending target flows. The division uses a variety
of techniques to determine instream flow needs, working
closely with the N. C. Wildlife Resources Commission and
the U, S. Fish and Wildlife Service to determine final
flow recommendations for proposed water projects before
a license or permit is granted.

Management decisions regarding water resource development
project plans must consider both instream and offstream
needs. Offstream requirements can be determined by sur-
veying municipal, industrial, and agricultural users and
projecting future needs. Quantifying instream needs is
somewhat more complex.

DWR documents refer to instream flow needs as the amount
of water needed to maintain instream uses at an accept-
able level at a particular location on a stream at a
particular time. This amount includes enough water for
offstream uses farther downstream, At any given location
in the stream system, only certain uses may be applicable.
Recommended instream flows, or target flows, are based on
the dominance of one instream use or a combination of
uses. Dominant use or uses are generally determined by
government agencies involved in the project review process.

Studies of instream flow needs use different techniques
for each instream use being investigated. For example,
to evaluate flows needed for aquatic habitat, one tech-
nique used is the wetted perimeter method. Developed by
DWR and used at locations across the state, it recommends
a flow based on the minimum amount of flow needed to
cover the stream channel and maintain aquatic habitat.
Like the more expensive instream flow incremental
methodology, developed by the Instream Flow and Aquatic
Systems Group of the U. S. Fish and Wildlife Service,
the wetted perimeter method reflects site-specific habitat
information.

For details on instream monitoring activity, contact Jim
Mead, Division of Water Resources, (919) 733-4064.

Drawing on 20 years of field
experience, Dr. Neil S. Grigg,
Professor of Civil Engineering
at Colorado State University, has written a 328-page hard-
back book titled Water Resources Planning.

GRIGG PUBLISHES BOOK ON
WATER RESOURCES PLANNING

Grigg is a former director of the North Carolina Water
Resources Research Institute and served as assistant
secretary for natural resources in the N. C. Department
of Natural Resources and Community Development from 1979-
1982.

Grigg introduces his work as "a book about water planning
and problem solving." The book, which considers both the
bureaucratic and technical aspects of water planning, is
divided into two parts: planning principles and tech-
niques, and case studies.

In the section on planning, Grigg points out that water

“~

resources management must serve the public interest and -~

that decisions are made in a political setting, Yet,
water resources managers often have technical backgrounds,
with little training in public administration. They
favor the scientific management approach to decision
making, which, Grigg writes, “"seems logical, but it
ignores the realities of decision making in the political
arena."

Chapters in this section are directed at helping these
managers balance competing interests and make sound
decisions., Topics include planning, management, and
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public administration; planning fundamentals and programs;
organization for water planning; economics and multi-
objective evaluation; financial planning in water re-
sources; and information, computers, and modeling in
planning.

To illustrate the planning principles, the second part of
the book is devoted to case studies, typical situations
that require innovation in planning. North Carolina ex-
periences are well represented among the examples. For
instance, the Chowan River Restoration Project, under-
taken in 1979 in response to severe algal blooms on the
river, is spotlighted in the chapter on water quality
planning for an estuary. It is presented as "a situation
where a specific action plan for estuary restoration has
been implemented with considerable support,"

@rigg stresses the importance of three elements in clean-
ing up a complex estuary system--science, action, and
political support. Without them, he writes, "it will be
impossible to manage the water quality in estuaries and
other common water resources.”

Top-level decision makers must recognize the need to
support the scientific studies necessary for determining
cleanup strategies. Action plans that utilize the best
science available must follow. And political leaders
must support the implementation of the action plans con-
tinuously and in a positive way, he said.

Water supply problems in Tidewater Virginia, whose effects
reach into North Carolina, are discussed in the chapter

on regional water supply. Other case studies deal with
planning for flood control, stormwater management, ground
water, and wastewater management.

On the book jacket the publisher, McGraw-Hill, says,
"Water Resources Planning is the only book that combines
analysis of the technical problems of water management
with a consideration of the real political environment
in which decisions are made. As such, it will be of
special interest to government officials at all Tevels,
to consulting engineers, and to students of water re-
sources management."

NEW INSTITUTE PUBLICATION Investigation of Wastewater
Reuse by the City of Greens-
boro, North Carolina by Francis A. DiGiano, Professor, and
Emery Jenncheng Kong, Research Assistant, Department of
Environmental Sciences and Engineering, University of North

Carolina at Chapel Hill.

A preliminary evaluation was made of a unique plan by the
City of Greensboro to incorporate wastewater reuse to
augment water supply for the year 2000. Treated waste-
water from Greensboro's North Buffalo Wastewater Treat-
ment Plant would be discharged to Belews Lake, a reservoir
constructed by the Duke Power Company to provide cooling
water for its Belews Creek Steam Station. This water would
help maintain a downstream flow from the reservoir to the
Dan River. In return, Greensboro would request permission
to withdraw water for water supply during high flow periods
from an uplake location that is remote from both the waste-
water discharge point and the cooling water recycle flow
pattern.

The present water quality of Belews Lake is generally
quite good, but there is concern over the fate of selen-
jum and arsenic that has accumulated in the sediments as

a result of recycling water from the fly ash settling
ponds. The addition of Greensboro's effluent will in-
crease the phosphorus (P) loading of Belews Lake by a
factor of about 60 and modeling suggests that the increase
in steady state P will increase algal productivity such
that North Carolina's chlorophyll-a standard may be vio-
lated. Of concern is the increase in the hypolimnetic

oxygen depletion rate from decaying algae and its impli-
cations for release of arsenic, and possibly selenium,
from the sediments. The wastewater discharge may also
increase dissolved solids in the lake which could increase
the cost of demineralization of boiler feed water in the
power plant.

Greenshoro's wastewater discharge is not known to contain
any specific organic chemical of health concern in con-
centrations considered significant and moreover, the
1ikelihood of uplake transport of such contaminants to

the point of water withdrawal appears remote. Neverthe-
less, more must be known about the Take hydrodynamics
before deciding that the Rt. 158 arm could serve as a
water supply. MWastewater discharge into a body of water
intended for water supply involves considerable uncertainty
and this plan in particular will be controversial. The
North Carolina classification system for water quality
needs to distinguish more clearly between protected and
unprotected water supplies in order to evaluate such plans
and to determine the degree of water and wastewater treat-
ment deemed acceptable to offer protection to consumers.

Funding for this study was made to the Water Resources
Research Institute by the City of Greensboro. A limited
number of copies of the report are available from the
Institute.

PHILLIPS RECEIVES
NATIONAL AWARD

Dr. Joseph A. Phillips, assistant
director of the N. C. Agricultural
Extension Service at N. C. State
University, has received a 1985 Fellow Award from the
Soil Conservation Society of America (SCSA).

He was one of 11 recipients recognized for professional
excellence and service to the SCSA. Awards were presented
at the organization's annual meeting in St. Louis.

Phillips is responsible for community and rural develop-
ment and special programs for the extension service and
is an NCSU professor of soil science. He was recognized
for contributions to soil and water management as well
as service to SCSA.

Phi1lips was active in developing North Carolina's Sedi-
mentation Commission and was chairman of the Coastal
Water Management Task Force. As a member of SCSA for

17 years, he has served as president of the organization's
North Carolina chapter.

1986 TRIANGLE CONFERENCE ON
ENVIRONMENTAL TECHNOLOGY -
CALL FOR PAPERS

Requests have been made
for abstracts of papers
to be considered as part
of the program at the
24th Conference, to be held in Chapel Hill, NC, on
April 1-3, 1986. Papers are especially solicited that
would be of interest to a regional audience of profes-
sionals practicing in municipalities, industries, and
local and state agencies, as well as state and federal
regulatory personnel, consultants, researchers and
academicians.

The papers should deal with technology useful in solving
practical environmental problems. The subjects could
cover a wide range of topics drawn from the areas of
research, design, operations, or regulatory practice.
Papers most likely to be accepted will be those that
focus on ideas that could be valuable to other conference
participants in solving real-world probTems that they may
face.

Abstracts are invited for papers dealing with the follow-
ing topics:



Residuals Disposal Technology

Hazardous wastes processing and landfills

Municipal and industrial sludge disposal

Preventing and solving ground water pollution problems
Sampling and analytical techniques

Case histories: Learning from good and bad experiences

Pretreatment of Industrial Wastes

Engineered solutions--inplant and end-of-pipeline
Control of processes and discharges
Case histories: Learning from good and bad experiences

Solving Municipal and Industrial Wastewater Problems

Development and application of new technology

Unusual engineered solutions

Unusual plant operating techniques

Case histories: Learning from good and bad experiences

Technology of Regulatory Controls and Operations

Setting and implementing standards
Establishing monitoring programs and interpreting data

Other Appropriate Topics

Papers dealing with new technology or new applications
of old technology for solving waste treatment and dis-
posal problems that could be valuable to others faced
with similar problems.

The abstract should be about one page in length (two
pages maximum) and should outline the paper in terms

that identify clearly the subjects to be covered, the
manner in which they will be presented, and the principal
conclusions reached. At the top of the first page, show
name and affiliation of the author(s), address, and tele-
phone number during working hours. That information
should be followed a few lines below by the title of the
proposed paper and the abstract.

Abstracts should be sent by September 27, 1985, to:

Dr..James C. Lamb, III

Dept. of Environmental Sciences & Engineering
School of Public Health 201H

University of North Carolina at Chapel Hill
Chapel Hill, NC 27514

Papers to be presented will be selected by a committee,
based on subject, proposed content, abstract quality, and
program balance. Authors will be expected to submit the
final papers typed in camera-ready form not later than
February 1, 1986. Complete instructions and special
forms for the final copy will be supplied to each

speaker upon notification of acceptance, which will be

by November 15, 1985. Editorial advice and assistance
will be available, if desired.

A1l papers submitted on time will be duplicated as
"separates" at no cost to the author and made available
to attendees at registration for a reasonable charge.
Some papers may be published subsequently in a special
bound volume. Those will be selected by an editorial
committee. There will be no publication of complete
"proceedings” of the conference.

If needed, further information about conference topics
or preparation of abstracts may be obtained by writing
or calling J. C. Lamb at (919) 966/1744.

SAFE DRINKING WATER 1985 SEMINAR - The American
Clean Water

TROUBLE AT THE TAP: A TIME FOR CHOICE wat
Association,

the Clean Water Fund, the National Society of Professional
Engineers, the American Water Works Association and the

Pearson Group are sponsoring a series of 10 regional semi-
nars entitled: "Trouble at the Tap: A Time for Choice.”
The seminar to be held in the Southeast is scheduled for
October 15 in Charlotte, North Carolina.

Issues to be addressed in the seminars include:
* Complying with drinking water laws - how to keep out
of legal hot water

« Financing needed improvements - where will the money
come from,

* Growing threats to water sources - how to protect
against them.

* Meeting the management challenge - raising revenues and
containing cost.

Speakers in the North Carolina session include:

David Moreau, Director of the North Carolina Water
Resources Research Institute

J. D. Foust, Secretary, Local Government Commission
Jack Ravan, Regional Administrator, Revion IV, USEPA

James Stamey, Chief, Environmental Health Section,
Division of Health Services

The registration fee is $175 before October 1 and $225
after October 1. For details contact: Safe Drinking
Water Seminar, The Pearson Group, 1317 King Street, 01d
Town, Alexandria, VA 22314, (703) 683-6334.

HAZARDOUS CHEMICAL
WASTE SITE MANAGEMENT
SYMPOSIUM

October 9-10, 1985. Interna-
tional Management of Hazardous
Chemical Waste Sites, Winston-
Salem, NC. Sponsors: Interna-
tional Association of Engineering Geology U. S. National
Committee, Association of Engineering Geologists.

(Norman Tilford, Department of Geology, Texas A&M Uni-
versity, College Station, TX 77843-3115; Tel: (409)
845-9682 or Ebasco Services, Inc., 2217 W. Meadowview
Road, Greensboro, NC 27407, (919) 855-7500.)

This symposium will cover the geological, hydrological,
and geotechnical aspects of topics such as the following:
geologic mapping, remote sensing techniques, sampling
and monitoring wells, test pits and trenching, identifi-
cation and contamination potential, geohydrology and
remedial response, aquifer rehabilitation methods, ulti-
mate disposal, risk assessment, international practices,
and legal and institutional aspects.

North Carolina State
University in con-
junction with the
American Furniture
Manufacturers Association is presenting two one-day
workshops which will be held in High Point, November 20,
and in Hickory, November 21, The workshops will include:
(1) case studies of alternative actions that have elimi-
nated or reduced solvent discharges and disposal; (2)
information on regulations (including new RCRA regulations -
on small generators and new right-to-know legislation);
and (3) information on various waste disposal methods.
Equipment and coatings suppliers will be invited to ex-
hibit and where possible demonstrate their wares. Fund-
ing for these workshops was provided by the N. C. Board
of Science and Technology.

MANAGING AND RECYCLING SOLVENTS
IN THE FURNITURE MANUFACTURING
INDUSTRY

The workshop will be held on November 20, 1985, at the
Greensboro-High Point Marriott and on November 21, 1985,
at the Catawba Valley Technical College in Hickory. For
information on program content and objectives, contact
Jerome Kohl at (919) 737-2303. For information on
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regiatration contact Dora M. Shell/Michelle Howell, NCSU
Division for Lifelong Education, Box 7401, Raleigh, N¢
27695, (919) 737-2261.

WATER RESOURCES CONDITIONS IN
NORTH CAROLINA IN AUGUST

Streamflows were above
normal (in the highest
25 percent of record)
in the Blue Ridge and Piedmont and normal in the Coastal
Plain. Rains associated with Hurricane Danny, August 17
and 18, were scattered and locally heavy.
flooding occurred in the Piedmont, with many streams
reaching 5- to 10-year flood recurrence intervals. The
peak recorded at Dan River near Francisco (Stokes County)
exceeded the 100-year recurrence interval and was the

Minor localized

Monthly mean flow for selected stations, as compared to
the median monthly flow for the 30-year reference period
(1951-80) were as follows:

French Broad at Asheville (Blue Ridge), 158 percent;
South Yadkin River near Mocksville (Piedmont),

174 percent;
Contentnea Creek at Hookerton {Coastal Plain),

140 percent.

Ground-water levels in unconfined aquifers fell across
the entire state. Levels were above normal in the
western Piedmont and below normal in the remainder of
the state.

4

highest since record began in 1924, e o « 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 addresses are
provided by the NEWS for this purpose.)

Water Resources Planning

"HEC-1 Flood Hydrograph Package, Users Manual," 9/81 (rev. 1/85), US Army Corps of Engr., Hydrologic Engr. Center,
609 Second St., Davis, CA 95616, Price $12. (04A)*

“Flood-Runoff Forecasting with HEC 1F," (TP 106) 5/85, by J. C. Peters, et al., avail, from US Army Corps of Engrs.,

HydroTogic Engr. Center, 609 Second St., Davis, CA 95616, Price $2.  (04A)
" egal Aspects of Water Resources: A Survey of the Law in Georgia," (ERC 05-83), 4/83, by J. 0. Smith, ERC, GA

Tnst. of Tech., Atlanta, GA 30332. (O6E)

“Institutional Framework for Rural Water Supply in North Carolina, South Carolina, and Virginia," (#142), 2/84, by
W. E. Cox, et al., WRRC, VPT & SU, Blacksburg, VA 24060-3397. (G6E)

"Water Management i? Transition 1985," by Freshwater Society, 2500 Shadywood Road, Box 90, Navarre, Minn. 55392,
Price 25. (06

“Use of Computer Frogram HEC-5 for Water Supply Anmalysis," (TP 101) 8/84, by R. J. Hayes, et al., avail. from US
Army Corps of Engrs., Hydrologic Engr. Center, 609 Second St., Davis, CA 95616, Price §2. (03)

"A Nonlinear Programming Model of a Wastewater Treatment System: Sensitivity Analysis and a Robustness Constraint,"
(#196), 6/85, by J. G. Uber, et al., WRC, U. of IL at Urbana-Champaign, 2535 Hydrosystems Lab, 208 N. Romine
St., Urbana IL 61801. (05D)

Water Quality Management

“Benthic Macroinvertegrate Ambient Network (BMAN) Data Review 1984," (85-11), 7/85, by Water Quality Sec., DEM,
NCNRCD, POB 2768/, Raleigh, NC 27611. (05C)
(02J)

"Deep River Erosion Study North Carolina,"” 5/85, by USDA, SCS, Forest Service, POB 27307, Raleigh, NC 27611.

"Buffer Capacities of Freshwater Lakes Sensitive to Acidic Rain and the Leaching of Toxic Metals from Their Sediments,"
12/84, by R. Schmidt, et al., Center for Coastal and Env. Studies, Rutgers - The State University of NJ, 104
Doolittle Hall, Busch Campus, New Brunswick, NJ 08903. (05C)

nEffects of Urbanization on Stream Ecosystems," (ERC 07-81), 11/81, by A. C. Benke, et al., ERC, GA Inst. of Tech.,
Atlanta, GA 30332. (04A)

"Toxic Organic Chemical Transport and Fate in Groundwater Systems," 12/84 by R. A. Ferrara, et al., Center for Coastal
and Env. Studies, Rutgers - The State University of NJ, 104 Doolittle Hall, Busch Campus, New Brunswick, NJ 08903.
(04B)

"Haw River Erosion Study North Carolina," 5/85, USDA, SCS, Forest Service, POB 27307, Raleigh, NC 27611. (024)

“Rates, Constants, and Kinetics Formulations on Surface Water Quality Modeling (Second Edition), (EPA/600/3-85/040) ,
6/85, by G. L. Bowie, et al., avail. from USEPA, Center for Env. Research Information, Cinn., OH 45268. (05G)

"Toxic Substances in Surface Waters of the Falls of the Neuse Lake Watershed,' (#8508), 6/85, by DEM, NRCD, Water
Quality Section, POB 27687, Raleigh, NC 27611. (05A)

"The Effect of Soil on the Mutagenic Properties of Waste Water," (#195), 12/84, by M. J. Plewa, ét al., WRC, U. of
IL at Urbana-Champaign, 2535 Hydrosystems Lab, 208 N. Romine St., Urbana, IL 61801. (05D)
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Water Quantity Management

"Potential Climatic Impacts of Increasing Atmospheric COE with Emphasis on Water Availability and Hydrology in the
United States," (EPA 230-04-84-006), 4/84; by NASA Goddard Space Flight Center, avail. from Supt. of Doc., Dept.
36-HM, Washington, DC 20402. Price $4.50. (05C)

"Safe. Yield of Municipal Surface Water Supply Systems in Virginia," (Plan. Bull. #335), 3/85, by The State Water Con-
trol Board, PO Box 11143, Richmond, VA 23230, (03)

Miscellaneous

"Clean Water Finance/1985," by American Clean Water Association, POB 6297, Washington, DC 20015-0297, Price $62.70.
(06C)

"North Carolina's Environment: A Review of Public Opinion from 1979 to 1984," 4/85, A North Carolina Citizen Survey,
avail. from Citizen survey Publications, NC Office of State Budget and Management, 116 W. Jones St., Raleigh, NC,
27611, Price $2 plus tax. (06B)

"Proceedings of the Workshop: Biodegradation Kinetics, Navarre Beach, Florida, 18-20 October 1983," (EPA/600/9-85/018),
6/85, ed. by A. W. Bourquin, et al., for Env. Research Lab., USEPA, Gulf Breeze, FL 32561. (05B)

"Projecting Future Sea Level Rise: Methodology, Estimates to the Year 2100, and Research Needs," (EPA 230-09-007),
10/83, by J. S. Hoffman, et al., avail. from Supt. of Doc., Dept. 36-HM, Washington, DC 20402. Price $5.

"Soil Survey of Ashe County, North Carolina," 5/85, by USDA SCS, in coop. with NCDNRCD, NCARS, NC Ag. Ext. Serv.,
and Ashe County Bd. of Comm., avail. from USDA, SCS, POB 27307, Raleigh, NC 27611. (SCS)

“"Manual of State and Federal Water Assistance Supply Programs in the State of North Carolina," 6/85, Rev. by Joint
Orange-Chatham Comm. Action, Inc., NRCD, Div. of Water Resources, for SE Rural Assist. Project, avail. from Div.
of Water Resources, NCNRCD, POB 27687, Raleigh, NC 27611. (03)

Yates Mill, Wake County. Photo by David H. Howells.
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ANNOUNCEMENT

Please review your address label as it appears on this newsletter. If corrections
are needed, please make them directly on the last page, adjacent to the address
label, and return the lower portion of the page to us for correction.

It would help us tremendously if you could return changes to us promptly so they
could be made prior to our next mailing. If we do not hear from you, we will
assume your address is correct as shown on the label.

Thank you for your help.

Water Resources Research Institute
of The University of North Carolina
North Carolina State University
Box 7912
Raleigh, NC 27695-7912
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