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EDITORIAL

Need to Enhance State Programs for Long-term Water Supply Needs
by

David H. Moreau
Director of the Water Resources Research Institute

Although North Carolina is blessed by an abundance of water--sometimes too much--the provision of water supplies
of ample quantity and quality to sustain population growth and economic development can no longer be taken for granted.
Planning for these supplies should not be left to occasional initiatives undertaken by federal and local governments.

, Most of the large, economically attractive water resource development projects have been completed. New supplies will
“be more costly to develop; there is Tikely to be greater competition for available supplies; and public health and
environmental concerns are likely to have a greater influence on development decisions. Furthermore, North Carolina

15 now experiencing a phenomenon which it has never before faced seriously--interstate competition for water. These
challenges come at a time when federal political leadership and financial support in the field are on the decline.
Clearly, a more active state role in planning for water supplies is in order.

Depletion of Prime Reservoir Sites

" The era of major water resource development projects on inland streams of North Carolina and the rest of the

*  country is coming to a close. At the national level, Walter Langbein, a distinguished scientist with the U. S. Geo-
logical Survey, published results in 1983 showing that the total capacity of major reservoirs in the U. S. grew
exponentially from the beginning of the major development era in the 1920s to the mid-1960s. Over that period, the
average rate of expansion was just under five percent a year, just under 60 percent in each decade. However, from
1970 to 1980, capacity was expanded only 17 percent, an annual rate of only 1.6 percent. In fact, the ratio of stor-
age to water withdrawals actually declined by seven percent over the decade of the 1970s.

Some of that deceleration in capacity expansion reflects decreasing rates of return on investments in remaining

cites. While the total volume developed up to 1980 was less than half the poteqtial Timit of Us. iSs cqpacjty, undevel-
oped sites will be increasingly costly to develop. One indicator of that cost 1s the dramatic reduction in the volume
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of reservoir capacity per unit of material required for the construction of dams.
sites contained 16,000 cubic feet of water storage for each cubic foot of earth in the dam.
dropped to nearly 800, approximately five percent of its value in 1920.

its value in 1950.

In the 1920s, prime reservoir
By 1950, that ratio had
By 1980, that ratio dropped to 50 percent of

To be sure, there have been improvements in construction technology, but improved efficiencies in

construction have not overcome the fact that we have exhausted easily developable sites.

Although statistical information of that kind has not been prepared for North Carolina, the same trends are surely

occurring.

Opening of the B. Everett Jordan and Falls of the Neuse Reservoirs in the early 1980s marked the completion

of all the key development projects that had been identified in river basin plans formulated over the past 50 years.
There are many smaller projects in various stages of planning and development, but all the large projects on the

Roanoke, Neuse, Cape Fear, Yadkin, and Catawba Rivers are now in operation.

After the Blue Ridge project was shelved

by Appalachian Power Company, no new plans for large reservoirs in the mountains have been put forth.

The Declining Federal Role

The depletion of development opportunities partially explains the declining federal role in water resources over

the past 15 years. However, it is not the only reason.

Several scholars who had been close to federal water resource

programs since World War II have cited a number of policy changes that have also contributed to that decline--increasing
concern about water quality and other aspects of the environment, the rising importance of water supply for urban-
industrial complexes as compared with purposes traditionally subsidized by federal projects, and a lack of confidence :

in executive leadership.

There is now statistical evidence that indicates the magnitudes of these reductions.

Figures compiled by the

Congressional Budget Office indicate that when they are adjusted for inflation, appropriations for new projects by all
the federal agencies dropped from an annual rate of nearly five billion in 1968 to just over one billion in 1984.
Also, in 1984, for the first time in history, the operations and maintenance budgets for federal water development

agencies exceeded expenditures for new capital projects.

More recently, in the continuing battle over the federal budget, both Cemocratic and Republican administrations
have sought to control spending through the elimination of federal water projects and water-related grants to state and

local governments.
indicate the dramatic effect of federal reductions.

Recent data on water and sewer investments in North Carolina from federal, state, and local sources
At the present time there are several bills before the Congress

that would back the federal government out of all grants to local governments for water and Sewer projects.

As one assesses the likely persistence in these trends, it is well to note that they have extended over the
administrations of several presidents; they are not simply a product of President Reagan's budget-cutting initiatives.

The Emerging State Role

State qovernments have partially filled the void left by the declining federal role.
enhanced state role has been a matter of deliberate federal policy.

emphasized the role of state government.
states for a period of over 15 years.
planning capabilities.

In most instances the
A1l of the major federal sctions since 1964 have

The Water Resources Planning Act of 1964 provided planning grants to the
Through that program, the states made impressive strides in increasing their
The Clean Air Act of 1970, the Water Pollution Control Act Amendments of 1972, the Safe Drink-

ing Water Act of 1974, the Resource Conservation and Recovery Act of 1976, and other environmental legislation are

all based on the principle of state primacy.

And the current efforts to develop a financing strategy for water and

sewer projects, as well as other elements of urban infrastructures, are all based on strategic state roles and

responsibilities.

For the most part, North Carolina has responded admirably to this challenge.
state management agencies has been expanded considerably in the past 15-20 years.

The Tevel of expertise within
Since 1971, the General Assembly

authorized the issuance of $380 million in Clean Water Bonds to provide financial assistance to local governments for

water supply and sewer projects.
oped considerable skills in planning for water supply.

As a part of the federal water pollution control program, North Carolina has devel-

However, among the unfinished items on the agenda is the need to develop a program to ensure an adequate supply

of water for the foreseeable future for cities, industry, agriculture, and other water users. r
An increased state role in planning for water supply does not mean massive state
However, we must recognize that there are few opportunities left where

exists. It could take many forms.
intervention to take over local functions.

individual units of government can independently develop new and large sources of water.

No such program now :

Some form of state leader- <=

ship is necessary if we are to have continued economic development, protect public health, maintain competitive

prices, and minimize environmental damage.

* k %k k% k k * * Kk * % *

GROUND WATER COULD PROVIDE
A MORE PERMANENT SOLUTION
FOR ETHIOPIAN FOOD SHORTAGE

The drought-induced crisis
in Ethiopia and other
North African nations is
but a preview of horrors
to come if large sources of water under the Sahara Desert
are not tapped.

So warns Dr. Moid Ahmad, an Ohio University hydrologist
who has directed water-drilling projects in the Sahara for
10 years.

“Enough water, reached by wells, lies beneath the desert
to produce 5 million tons of wheat per year," says

Dr. Moid Ahmad, professor and chairman of the Department
of Geological Sciences.

Ahmad, who directed a 250-well project on the Sahara
Desert in Libya that now produces water for 90,000 tons
of wheat annually, says tapping the Desert's underground
water may be the only way to solve the region's food
shortages.

He warns, in fact, that "massive starvation and famine
will occur by the year 2000" if wells are not drilled.

"Without irrigated agriculture and the means to feed
themselves, the peoples of North Africa will suffer food



shortages and starvation as long as drought conditions
continue, which could be for years," says Ahmad, who
predicted the present situation in articles published
five years ago.

Ahmad estimates there is enough water under the desert

to feed North Africa for a century. And since the under-
ground reservoirs receive water from sources hundreds of
miles away from the drought-stricken areas, the water
supply could last centuries.

Ahmad says it would cost about $350 million to drill
enough wells to provide food for Ehtiopia. The cost
includes drilling the 2,500 wells required, as well as
pumps , pipes, and other irrigation equipment.

"Although $350 million may seem like a lot of money, when
it's considered as a one-time investment that will enable
these people to fend for themselves--and not die of
starvation--it really isn't that much at all."

The cost estimate, Ahmad notes, is for deep wells, those
tapping water from up to 1,000 feet below the surface.
In some areas, the underground water is close enough to
the surface that the wells could be dug by hand.

Ahmad says wells irrigate land much more cheaply than do
dam-based surface systems. He also points out that
relief efforts, such as those currently underway, can
cost almost as much as drilling the wells, which would
be a long-term solution.

Ahmad also believes in training the local people to
utilize well-drilling technology and for the past 10
years has conducted an annual summer workshop on "Hy-
drology and Water Resource Evaluation," attended by many
North Africans.

"For many North African nations, water is becoming even
more valuable than 0il1," Ahmad says, "and 1ike the oil,
the water must be obtained by drilling."

POLL SHOWS ENVIRONMENTAL
PROTECTION RANKS 2 T0 1
OVER OTHER CONCERNS

A recent Gallup Poll of
1,590 adults in a scien-
tifically conducted survey
expressed strong support
for preserving the country's natural resources. The

poll showed Americans placing a high priority on environ-
mental protection, with 61 percent indicating that it
should have precedence even at the risk of curbing
economic growth, while 28 percent would give top priority
to the economy.

Over 50 percent of the public expressed concern over
disposal of hazardous wastes, nuclear wastes, industrial
wastes, and damage to sea life and beaches by spillage
or discharge from oil tankers. Some 52 percent worry a
great deal about pollution of rivers and lakes.

According to the Gallup Poll, for results based on this
size, one can say with 95 percent confidence that the
error attributable to sampling and other random efforts
could be 3 percent points in either direction.

Results from European opinion polls show even greater
concern for the environment. Americans opt for protect-
ing the environment by a 2-to-1 ratio, whereas for the
citizens of Italy and West Germany, the ratio was 3 to 1;
and in Denmark the ratio was 5 to 1.

CHESAPEAKE BAY RECEIVES HELP
FROM SIX FEDERAL AGENCIES

A memorandum of under-
standing between the

U. S. Environmental Pro-
tection Agency and five other federal agencies has been
signed to reduce pollution in the Chesapeake Bay. Those

agencies joining with EPA in the clean-up effort include
the U. S. Fish and Wildlife Service, U. S. Geological Sur-
vey, National Oceanic and Atmospheric Administration, Army
Corps of Engineers, and the Soil Conservaticn Service.

Former EPA Administrator William D. Ruckelshaus said the

‘Chesapeake Bay cleanup would cost several billion dollars

over the next 10 years. Ruckelshaus said that federal,
state, and local governments, private industry, and indi-
viduals such as farmers would have to share the cost.

A major water pollution control problem in the Chesapeake
Bay is nonpoint sources of runoff from urban and industrial
areas and runoff from farms.

Senator Charles Mathias (R-MD), who led the efforts to
obtain interagency cooperation, said that "while it will
take a lot of money to clean up the Chesapeake, it will
also show some return on investment." He said that clean-
ing up the estuary will increase the annual harvest of
seafood. The Chesapeake yielded 123 million pounds of
oysters annually 100 years ago but has produced only 10
million pounds a year in recent years.

NEW HAZARDOUS AND SOLID WASTE
LEGISLATION CREATES NATIONAL
GROUND WATER COMMISSION

The recently authorized
Hazardous and Solid
Waste Amendments of 1984
create a 19-member
National Ground Water Commission. The Commission has the
responsibility of conducting studies designed to deter-
mine the extent of ground water contamination caused by
hazardous and other solid waste and the regions and major
water supplies most significantly affected by contamina-
tion. The Commission is to make recommendations for pre-
ventive or remedial measures to protect human health and
the environment from the effects of such contamination.
The specific duties of the Commission include:

1. Assess generally the amount, location, and quality of
the nation's ground water resources.

2. Identify generally the sources, extent, and types of
ground water contamination.

3. Assess the scope and nature of the relationship be-
tween water contamination and ground water with-
drawal and develop projections of available, usable
ground water in future years on a nationwide basis.

4. Assess the relationship between surface water pollu-
tion and ground water pollution.

5. Assess the need for a policy to protect ground water
from degradation caused by contamination.

6. Assess generally the extent of overdrafting of ground
water resources and the adequacy of existing mech-
anisms for preventing such overdrafting.

7. Assess generally the engineering and technological
capability to recharge aquifers.

8. Assess the adequacy of the present understanding of
ground water recharge zones and sole source aquifers
and assess the adequacy of knowledge regarding the
interrelationship of designated aquifers and recharge
zones.

9. Assess the role of land-use patterns as these relate
to protecting ground water from contamination.

10. Assess methods for remedial abatement of ground water

contamination as well as the costs and benefits of
cleaning up polluted ground water and compare cleanup
costs to the costs of substitute water supply methods.



11. Investigate policies and actions taken by foreign
governments to protect ground water from contami-
nation.

12. Assess the use and effectiveness of existing inter-
state compacts to address ground-water protection
from contamination.

13. Ana]yze existing legal rights and remedies regard-
ing contamination of ground water.

14. Assess the adequacy of existing standards for ground
water quality under state and federal law.

15. Assess monitoring methodologies of the states and
federal government to achieve the level of protec-
tion of the resource as required by state and fed-
eral law.

16. Assess the relationship between ground water flow
systems (and associated recharge areas) and the
control of sources of contamination.

17. Assess the role of underground injection practices
as a means of disposing of waste fluids while pro-
tecting ground water from contamination.

18. Assess methods for abatement and containment of
ground water contamination and for aquifer restora-
tion, including the costs and benefits of alterna-
tives to abatement and containment.

19. Assess state and federal ground water law and
mechanisms with which to manage the quality and
quantity of the ground water resource.

20. Assess the adequacy of existing ground water re-
search and determine future ground water research
needs.

21. Assess the roles of state, local and federal gov-
ernments in managing ground water quality and
quantity.

To carry out the work of the Commission, a total of $7
million is provided for 1985 and 1986.

OMB SEEKS TO CUT SEWER
FUNDING TO HELP
REDUCE DEFICIT

David A. Stockman, Director
of the 0ffice of Management
and Budget, has recommended
to President Reagan that EPA's
fiscal 1986 request for municipal sewage treatment plant
construction be cut to reduce the federal defigit. The
cut is among a set of recommendations aimed at reducing
the total federal deficit by $200 billion in fiscal 1986.
In 1982, OMB sought to eliminate the construction grants
program.

Jack E. Ravan, EPA's Assistant Administrator for Water,
has previously indicated that EPA would seek $2.4 bil-
lion each year. He has said that EPA wants to provide
the funds either as construction grants or as seed money
for states to establish self-supporting revolving funds.
Authorization for the construction grants program is in-
cluded in the Clean Water Act, which expires this year.

In North Carolina, approximately 90 communities are out
of compliance and not meeting water quality permit re-
quirements. These communities now operate on a special
order by consent that restricts new connections and ex-
pansion of the wastewater collection system. This situ-
ation presents special problems for these communities
since federal and state funding has been reduced. The
N. C. Clean Water Bond funds are now exhausted. A
L-cent sales tax increase authorized by the 1984 legis-
lature is not providing sufficient funds for water and

wastewater to make up the deficits created by the loss
of Clean Water Bond funds and reduced EPA cost sharing
from 75 percent to the current 55 percent.

STATE AND LOCAL ROLES IN
FINANCING WATER AND WASTE-
WATER FACILITIES A MAJOR ISSUE

water and wastewater
treatment facilities?

This question is a con-

cern of leaders at all levels of government and grows out
of the current situation resulting from the reduction or
phasing down of federal assistance from EPA, elimination
of the Clean Water Bond program, increased cost of con-
struction, and the problem of equity between communities
that have received assistance and those that have not.

If state assistance is to be provided, then there are the
questions of how much and for how long.

Dr. Sheron Morgan in the N. C. Department of Administra-
tion, Office of Policy and Planning, heads a major effort
to examine the advantages and disadvantages of several
public financing alternatives. Those alternatives cur-
rently being reviewed include:

1. a State Bond issue to provide direct grants to local
governments

2. a State Bond issue to provide loans to local govern-
ments

3. a subsidized interest program (the State subsidizes
interest paid by local governments for local bond
issues)

4. a revolving loan fund financed by the State

5. a State grants program funded by a dedicated sales
tax

6. a special surtax on individual water/sewer rates.

Detailed discussion of these alternatives is being explored

under the auspices of the Water Resources Subcommittee of
the State Goals and Policy Board.
a paper outlining the issues confronting state and local
government in the face of cutbacks in federal financing.
The paper will suggest possible policy objectives which
might be pursued if the State undertakes a new program to
provide assistance, and identifies a range of options and
their costs, with advantages and disadvantages of each
option. A final draft of the paper is expected in early
March.

LOCAL GOVERNMENTS PROVIDE
SUPPORT FOR AGRICULTURAL
NONPOINT SOURCE CONTROL
PROGRAM

support for ten technicians
to help implement agricul-
tural best management prac-
tices for nonpoint source pollution controls. The
counties are among those in the Falls, Jordan, and Chowan
River Watersheds where farmers are eligible to rgceive 75
percent cost-share assistance from $2.2 million in state
appropriations for practices to reduce agr1gu1tura] non-
point source pollution from sediments, nutrients, animal
wastes, and pesticides.

There are several specific examples of local government
support. In Rockingham County, the county commissioners

have hired a technician to work on the nuprient—sensi@iye
program, and the town of Reidsville has hired a technician

to protect its own watershed.

In another significant development, the Orange Water and
Sewer Authority (OWASA) has established a memorandum of
understanding with the Orange County Soi]hand Water Con-
servation District to assist in cost sharing for

Who will finance future

This group is preparing

Nine counties in North Caro-
lina have provided financial

”
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agricultural best management practices. OWASA will pro-
vide additional cost-sharing assistance of one-sixth of
the total award provided by the State in assisting with
soil and water conservation practices undertaken in the
University Lake and Cane Creek Reservoir watershed Tand
areas.

Strong financial support by state and local governments

to assist farmers is expected to be an important key to
getting best management practices installed. Farmers

have been aggressive in their participation, with approxi-
mately half the funds allocated in the first six months

of the program.

The Agricultural Cost Share Program for Nutrient Sensi-
tive Waters is administered at the state level by the

N. C. Department of Natural Resources and Community De-
velopment, Division of Soil and Water Conservation. At
the local Tevel, the program is administered by the Soil
and Water Conservation Districts.

Practices supported under the program include: conserva-
tion tillage, diversions, filter strips, field borders,
critical area planting, sediment control structures,
sod-based rotations, grassed waterways, strip-cropping,
terraces, cropland conversion to grass or trees, grade
control structures, water control structures, and animal-
waste management systems.

LARGE HYDRILLA INFESTATION
FOUND IN NORTH CAROLINA

Hydrilla was recently
identified in Woodlake in
Moore County, NC. Hydrilla
was found covering approximately 800 acres of the 1200-
acre lake. This is the largest infestation found in

North Carolina and the first major infestation in the

Cape Fear River Drainage Basin.

The infestation was reported to Dr. Ken Langeland, N. C.
Agricultural Extension Service, by Skip Kemp of Kemp
Fisheries. Dr. Langeland made the identification, which
was further confirmed by the NCSU Herbarium. According
to Langeland, the owners of the lake have initiated
major control efforts.

Woodlake is an impoundment of Crains Creek, which drains
into Little River and thence into the Cape Fear River.
Large mats of hydrilla were observed floating downstream
below the lake spillway, suggesting the possibility of
additional hydrilla infestations.

Hydrilla, a noxious aquatic weed plant, threatens to dis-
rupt use of waters wherever it is Tocated. It is a com-
petitive, rapidly growing weed that has been identified
in 13 Wake County locations.

The Water Resources Research Institute, in cooperation
with the City of Raleigh and Carolina Power and Light
Co., have supported several research projects to develop
appropriate management strategies. Major control efforts
are now supported by the Office of Water Resources and
the U. S. Army Corps of Engineers in cooperation with the
Interagency Council on Aquatic Weeds.

REPORT PROFILES
PAMLICO RIVER ESTUARY

North Carolina's Pamlico River
Estuary is profiled in a U. S.
Fish and Wildlife report, one

in a series of publications on current issues facing the
nation's estuaries.

The Ecology of the Pamlico River, North Carolina: An
Estuarine Profile was written by Dr. B. J. Copeland and
Dr. Ronald G. Hodson of the N. C. State University
Department of Zoology and Dr. Stanley R. Riggs of the
East Carolina University Department of Geology. The
report's stated purpose is "to synthesize existing in-
formation to describe the structure and function of the

Pamlico River Estuary." The authors have compiled in-
formation on the geological, biological, chemical, and
physical characteristics of the estuary.

The Pamlico River Estuary and its associated tributaries,
as the report points out, constitute the most important
tributary to Pamlico Sound, which is the heart of North
Carolina's vast coastal system. Pamlico Sound yields the
majority of the commercial and recreational fisheries catch
taken in the state and serves as a base for a large and
important recreation and tourist industry. It is also one
of the most valuable coastal resources on the East Coast
of the United States. The extensive estuarine system
formed by the Pamlico River Estuary and adjacent Pamlico
Sound is exceeded in size only by the Chesapeake Bay com-
plex in Virginia and Maryland.

Requests for the report should be directed to Information
Transfer Specialist, National Coastal Ecosystems Team,

U. S. Fish and Wildlife Service, NASA-S1idell Computer
Complex, 1010 Gause Boulevard, S1idell, LA 70458.

A manual on the
underground storage
of petroleum has been
developed, with EPA funding, by the New York State Depart-
ment of Environmental Conservation.

MANUAL RECOMMENDS PRACTICES
FOR UNDERGROUND PETROLEUM STORAGE

The threat to ground water posed by countless Teaking
underground storage tanks across the country has come to
1ight recently and has become a concern nationwide. This
manual presents a series of guidelines and recommended
practices for the underground storage of petroleum and
petroleum derivative 1iquids. The purpose of the document
is to encourage the use of technology and practices which
would prevent spills and leaks from underground storage
systems by presenting what the New York State Department
of Environmental Conservation regards as proper storage
practices. The well-illustrated 86-page manual should be
of interest to residents of other states as well.

Guidance includes (1) the design of tanks and piping sys-
tems; (2) the installation of underground storage systems;
(3) secondary containment; (4) leak detection; (5) over-
fi11 protection and transfer spill prevention; (6) stor-
age system tightness testing; (7) storage tank rehabilita-
tion; and (8) the closure of underground storage facilities.

For example, the manual emphasizes the importance of the
proper material for underground storage tanks. Such
factors must be considered as corrosion resistance, chemi-
cal compatibility with the stored product, structural
strength, foundation {support requirements), and soil
aggressiveness. Types of tanks recommended are cathodi—.
cally protected steel tanks, fiberglass-reinforced plastic
tanks, steel tanks that are clad with fiberglass-reinforced
plastic, and double-walled steel or fiberglass. Bare steel
(or carbon steel) tanks, though structurally strong and com-
patible with a wide range of liquids, are not recommended.
These tanks are particularly susceptible to corrosion,
especially when installed in highly corrosive soils or in
ground water, according to the manual, Approximately 50
percent of the bare steel tanks installed are leaking by
the time they are 15 years old.

The manual, Recommended Practices for Underground Storage
of Petroleum, is available from the New York State Depart-
ment of Environmental Conservation, Division of Water,
Bureau of Water Resources, 50 Wolf Road, Rm. 328, Albany,
NY 12233. Telephone: (518) 457-4352.

DUKE POWER TESTS AERATOR TO
IMPROVE LAKE OXYGEN FOR
STRIPED BASS

Duke Power Company oper-
ated an experimental
hypolimmetic aerator in
Lake Norman, NC, in the
summer of 1984. This small-scale demonstration model
showed that an oxygenated cold-water refuge area could be
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created for striped bass, which are often stressed to
the point of mortalities in southeastern reservoirs in
late summer. Poor mixing of water in the bottom of
lakes, especially in early August to mid-September, can
cause zero dissolved oxygen levels to occur.

The air-driven aeration system increased oxygen levels
from ambient (i.e., zero) to approximately 5.0 mg/1

with the aerator, and returned the 15 °C water to the
hypolimnion (20 to 30 m depths) without disrupting

normal lake stratification. Due to hypolimnetic currents
in the vicinity of the aerator, refuge D.0. levels gen-
erally remained below 2.5 mg/1, while the hypolimentic
D.0. plume extended several hundred meters from the aera-
tion device.

For more information contact: David A. Braatz, Biolo-
gist, Duke Environmental Labs, Route 4, Box 531, Hunters-
vi]]eé gc 28078. Telephone: (704) 875-1971, Exten-
sion 242,

CORPS OF ENGINEERS
UNDERTAKES STUDY OF
WATER RESOURCES IN
NORTHEAST REGION OF NC

The Wilmington District Corps
of Engineers is reactivating
a water resources planning
study for eastern North Caro-
lina above Cape Lookout. The
study area includes all or portions of the 17 counties
surrounding Albemarle and Pamlico Sounds. The Corps
will be investigating water resource problems and needs
of the entire area, with emphasis on flood problems.
Once a federal interest in flood control is established,
a wide range of related water resources needs may be
addressed. These may include municipal and industrial
water supply, water quality, recreation, and environ-
mental needs.

The investigation will include engineering, economic,
hydrologic, environmental, and recreational analyses.
However, it will focus particularly on hydrologic and
land-use studies in order to clearly identify flood-
prone areas, drainage-related problems, and flooding
problems associated with wind tides and hurricane surges.
The initial, preliminary phase of study, which is
scheduled for completion in March 1986, will determine
if there is a federal interest and if more detailed
studies are justified. If the preliminary study find-
ings are favorable, water resource needs of the region
will be addressed in a comprehensive feasibility study.

The coordinator for this study is John Meshaw (919)
343-4786 with the U. S. Army Corps of Engineers, Wil-
mington District.

NEW INSTITUTE REPORT Financing Water Projects in
North Carolina: The State Role
by Thomas Snyder, Dale Whittington, and Doug Hillstrom,
Department of City and Regional Planning, University of

North Carolina at Chapel Hill.

Over the past decades, federal and state grants have
been a major source of capital to build public-owned
water and wastewater facilities in North Carolina.
ever, recent changes in policies at both levels have
shifted the burden to local governments, some of whom

may not have the financial capacity to expand and replace
necessary facilities.

How-

This report reviews past patterns of grants for these
facilities in North Carolina and their impact on reci-
pient communities. Alternative financing options for
state and local governments are examined, including a
review of approaches either taken or being considered
in other states. Criteria for evaluating alternatives
as they may be adapted to the needs of North Carolina
are also considered.

The purpose of the study was to examine the advantages and
disadvantages of various policy options available to the
State of North Carolina for assisting with the financing
of water services. State government has an important role
to play in assisting with these services, the authors
point out. State financial assistance to municipalities
can be used to leverage remaining federal grants. In

addition, there is the matter of equity in the distribution

of federal grants. While many of North Carolina's large

municipalities have received large grants in the past for
construction of wastewater treatment plants, thus allowing
for lower water and sewer rates, many smaller cities have
not and now may never receive such help. The consequence
will be widely differing rates in cities across the state.

From their examination of the current water-financing situ-

ation in North Carolina, the authors conclude that there
is no magic, easy, or "innovative" solution that will
avoid the reality that water services are now generally
underpriced in this state, and consumers will ultimately
have to pay higher prices for water and sewer services
or higher taxes to ensure high-quality water services. On
the question of who will pay for these higher costs, the
conclusion is that there are fundamental differences be-
tween water supply and wastewater treatment activities
that justify different criteria for choosing financing
alternatives. In the case of water supply, there is a
preponderance of evidence which supports financing and
pricing as if dealing with a private market good, even
though there are important public health considerations.
In the case of wastewater treatment, the evidence points
in the other direction, toward some form of community or

state assistance rather than complete reliance on the user.

Five water-financing alternatives are evaluated: state
grant and aid programs; state subsidization of loans and
water bonds; user fees, special assessments, and local
taxes; revision of state bonding authority; and private
or public-private ownership of water facilities.

Recommendations in the report center around two issues:’
the need for some type of state financing for water proj-
ects and the need for greater reliance on user fees.

The report is No. 220. Institute reports are available
free of charge to North Carolina residents; for out-of-
state requests there is an $8 charge.

This project was funded jointly by the Office of Water
Resources, Department of Natural Resources and Community
Development, and the Water Resources Research Institute
of The University of North Carolina.

UPDATE OF STATUS OF
LAKE GASTON LITIGATION

The 1egal controversy surround-
ing the Corps of Engineers'’
actions in granting a permit
to build a water supply pipeline from Lake Gaston to Vir-
ginia Beach has now entered its 12th month and is becoming
increasingly more complicated. Initially, Virginia Beach
brought suit against Governor Hunt and the Roanoke River

Basin Association in Federal District Court in Norfo]k,.VA,
several hours before the Corps permit decision was publicly

announced. The City's action seeks to have the yalidity
of the permit upheld through a judicial declaration that
all federal laws were properly folilowed.

Two days later the State of North Caro]ina'brought suit
against the U. S. Army Corps of Engineers in Federal

in Raleigh, NC, seeking to have the permit revoked. This

suit was based on the Corps' failure to prepare an Environ-

mental Impact Statement (EIS) prior to making the permit
decision, as well as violations of other federal laws com-
mitted in the process. Governor Hunt cha]lenged.the
right to have this matter heard in Norfolk and filed two
motions seeking its dismissal. On December 7, 1984, the
Norfolk court denied the Governor's motion which alleged

Court
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immunity from suit and a lack of personal jurisdiction.
Appeal of the decision is being sought before the Fourth
Circuit Court of Appeals.

Meanwhile, the Raleigh suit continues to advance with
pretrial work well underway. On January 2, 1985, an
evidence-gathering order was entered calling for com-
pletion of this process by June of 1985. Thus, as the
controversy enters its second year, the Tegal arguments
are now being pressed in three different federal courts.

MATHEMATICAL MODELING OF
LAKE AND RESERVOIR WATER

A course in lake modeling
is offered by the School of
Forestry and Environmental
Studies at Duke University
for natural resource professionals. The course is de-
veloped for consulting engineers, planners, managers,
and academicians interested in practical information
needed to predict the impact of human development on
water quality of lakes and impoundments.

The course emphasizes the practical application of mathe-
matical models to a wide variety of techniques that

have utility in predicting the response of lakes to
pollutants.

Both statistical and mass balance models are included.
Although many of the model techniques can be applied
to a variety of problem contexts, the lectures focus
on two major problem areas--eutrophication and toxic
substance pollution. In addition, material on risk
analysis addresses the problem of acid rain.

The course is based on the two-volume (880-page) book,
ENGINEERING APPROACHES FOR LAKE MANAGEMENT by K. H.
Reckhow and S. C. Chapra, along with a study outline
prepared especially for the course. Microcomputer
software is available to participants on request.

Knowledge of elementary calculus and statistics is
helpful to participants but is not required.

This course will be held at Duke University on March
25-29. Instructors for the course are Dr. Kenneth H.
Reckhow, Duke University, and Dr. Steven C. Chapra,
Texas A & M University.

Enrollment is Timited to 25--18 practicing professionals
and 7 students. The registration fee for the course in
lake management is $350.

For complete information on the course write or call
Julie Gay, Intensive Course Program Coordinator, School

. of Forestry and Envivonmental Studies, Duke University,

Durham, NC 27706. Telephone (919) 684-2135.

GROUND WATER SEMINAR
SERIES TO BEGIN IN
FEBRUARY

A series of ground water semi-
nars have been scheduled for
individuals interested in
sharpening their skills and
knowledge of ground water and new ground water programs.
The seminars, with restricted enrollment, are designed
to stimulate interest in many aspects of ground water.

The seminars are sponsored by the Water Resources Re-
search Institute in cooperation with the U. S. Geologi-
cal Survey and the Departments of Civil Engineering and
Marine, Earth and Atmospheric Sciences at North Carolina
State University.

Dates, titles, and speakers for the seminars include:

Thursday, February 14

Thursday, February 28

Wednesday, March 13

Wednesday, March 27

Wednesday, April 10

Wednesday, April 24

Wednesday, May 8

Wednesday, May 22

Wednesday, June 5

Wednesday, June 19

Overview of Important Concepts -
Ralph Heath, Former District Chief,
U. S. Geological Survey

The State Ground Water Program and
Emerging Issues - Perry Nelson,
Ground Water Section, Division of
Environmental Management, NCNRCD

Concepts Relating to Agricultural
Drainage and Shallow Ground Water
Systems - Wayne Skaggs, Biological
& Agricultural Engineering, NCSU

Basic Models for Use in Assessing
Ground Water Flow and Pollutant
Movement - Miguel Medina, Civil
Engineering Dept., Duke University

Results of the Regional Aquifer Sys-
tem Analysis - Ron Coble, US Geologi-
cal Survey

A Ground Water Management Model for
Use in Assisting Municipalities -
Mike Winner & Jerry Giese, US Geo-
logical Survey

Potential for Development of Ground
Water in the Piedmont - Charles
Daniel, US Geological Survey

Factors Involved in Waste Disposal
Site Evaluation - Harry E. LeGrand,
Hydrogeologist

Methods for Evaluating Ground Water
Contamination with N. C. Case Stud-
ies and the State Role in Evaluating
Rotary Waste Distributor Systems in
the Coastal Zone - William Jeter,
Ground Water Section, Div. of En-
vironmental Management, NCNRCD

Problems Associated with Protecting
Ground Water from Toxic and Hazard-
ous Wastes Under the Resources Con-
servation and Recovery Act (RCRA)
and Superfund - Bill Meyer & Gary
Babb, Solid & Hazardous Waste Man-
agement Branch, Div. of Health
Services, NCDHR

Approaches to Monitoring a Small
Toxic Waste Site: A Case Study -
Charles Welby, Marine, Earth and
Atmospheric Sciences Dept., NCSU

A11 Seminars will be held from 7-8:30 p.m. on the North
Carolina State University campus in Room 320 Riddick Bldg.

Registration for the Ground Water Seminar Series can be
made with the Water Resources Research Institute
of The University of North Carolina
Box 7912, 225 Page Hall
Horth Carolina State University
Raleigh, NC 27695-7912

Telephone:

(919) 737-2815

A fee of $10 prepaid will be charged to cover the cost of

duplicating handout materials.

The number of participants

in the Seminar Series will be limited.

Deadline for registration is February 1, 1985,



WATER RESOURCES CONDITIONS Streamflow decreased French Broad River at Asheville (Mountains) 64 percent;

IN NORTH CAROLINA across the state. South Yadkin River near Mocksville (Piedmont) 59 percent;

FOR DECEMBER Monthly flows were be- Contentnea Creek at Hookerton (Coastal Plain) 67 percent.
low normal (in the Tow-

est 25 percent of record) in the Mountains and Piedmont Water levels in unconfined aquifers declined in the

but in the normal range in the Coastal Plain. Mountains and Piedmont but remained above long-term aver-

ages. MWater levels in the Coastal Plain rose but remained

Monthly mean flowsfor selected stations, as compared to below long-term averages.

the median monthly flows for the reference periods, are

as follows: « « « U 8. Geological Survey

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

"Assessment Methodology for New Cooling Lakes, Vol. 1: Methodology to Assess Multiple Uses for New Cooling Lakes,"
(EA-2059), 2/83, by Tetra Tech., Inc., avail. from Research Reports Center (RRC), Box 50490, Palo Alto, CA 94303.

(02H Lakes)

"The Integrated Lake-Watershed Acidification Study, Vol. 1: Model Principles and Application Procedures, (EPRI EA-3221)
9/83, by Tetra Tech, Inc., avail. from Research Reports Center (RRC), Box 50490, Palo Alto, CA 94303. (02H Lakes)

"Recommended Practices for Underground Storage of Petroleum," 5/84, by NY State Dept. of Env. Conservation, Div. of
Water, Bureau of Water Resources, 50 Wolf Road, Rm. 328, Atbany, NY 12233. (04B)

"Techniques of Water-Resources Investigations of the United States Geological Survey, Computation of Water-Surface
Profiles in Open Channels," (CH A15), 1984, by J. Davidian, avail. from Distribution Branch, USGS, 604 S. Pickett
St., Alexandria, VA 22304. (USGS)

Water Quality Management

"Water Quality Study B. Everett Jordan Lake, N. C., Year 1 (Dec. 1981-Nov. 1982)," (ESE No. 777), 7/84, by C. M.
Weiss, et.al., Dept. of ESE, school of Public Hlth., UNC-CH, Chapel Hi11, NC 27514. (Jordan Lake)

"Decontamination of Chromium-Contaminated Soil in Hawaii," (#159), 3/84, by G. L. Dugan, et al., WRRC, U. of Hawaii
at Manoa, Honolulu, HI 96822. (05E)

"Protecting the Nation's Groundwater from Contamination, Vol. I," (GPO #052-003-00966-8), 1984, by Office of Technology
Assessment, avail. from USGPO, Supt. of Doc., Washington, DC 20402, Price: $7.50. (04B GW Mgt.)

"Replication of Human Rotavirus in Tissue Culture: Recovery and Detection in Fecal, Sewage, and Natural Water Samples,"
(#161), 6/84, by R. 5. Fujioka, et al., WRRC, U. of Hawaii at Manoa, Honolulu, HI 96822. (05A)

“Evaluation of Non-point Pollution Control Practices and Copper Treatments on Control of Nuisance Filamentous Algae,"
(#170), 12/84 by C. A. Lembi, et al., WRRC, Purdue U., West Lafayette, IN 47907. (058 Nonpoint Pollution-Agr.)

"Selective Isolation of Dissolved Organic Matter from Aquatic Systems," (#190), 9/84, by J. R. Tuschall, et al.,
I11inois State Water Survey, Champaign, IL 61820. (05A)

Water Quantity Management

"Groundwater Situation Assessment of the Tennessee Valley Region, Vol. I - Summary, and Vol. II," 6/84, by TVA, con-
Tact M. R. Matthews, Water Quality Branch, Chattanooga, TN 37401. (TVA)

NOTE: Two thousand one hundred and twenty-five copies of this newsletter were printed at a cost of $730.60, or
$0.34 per copy.
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SPECIAL
Study Committees Recommend Action on Water Issues Facing 1985 General Assembly

ngera] water-related 1s§ues_w111 go before the North Carolina General Assembly this year. They include water
pol!ut1on control, water quality in the Haw River and Jordan Reservoirs, hazardous substance labelling and identifi-
cation, and peat mining and large-scale land clearing.

To help the lawmakers in their deliberations, committees of the Legislative Research Commission have studied
each topic and prepared reports containing recommendations for action. The Legislative Research Commission, a general-
purpose study group, is co-chaired by the Speaker of the House and the President Pro-tem of the Senate, with five
additional members appointed from each house. The co-chairmen of the Commission appointed study committees consisting

of members of the General Assembly and the general public. Co-chairmen, one from each house, were designated for each
committee.

Following are some findings and recommendations of the committees:

2 Water Quality in the Haw River and Jordan Reservoir. This committee was chaired by Sen. Russell Walker, D-

. Randolph, and Rep. Joe Hackney, D-Orange. The Haw River, whose drainage area includes some of the most urbanized and
industrialized parts of the state, is a source of drinking water. It also flows directly into the newly constructed
“and filled Jordan Reservoir. Concern over pollution of these water bodies prompted the study by this committee, which

makes the following recommendations to the General Assembly:

1. Continue and expand funding for toxics monitoring. The committee heard extensive testimony that toxics
are present in our waters. While innovative efforts are underway, such as the Department of Natural Resources
and Community Development's bioassay procedures, to detect these toxics, more monitoring using both new and
traditional techniques is needed.

2. Initiate a program of technical assistance to assist the private sector in ways of detecting and reducing
toxics.

3. Consider a requirement that industries compile inventories of hazardous chemicals to be made available to
regulators as a method to improve toxic substances detection.

4. Amend the General Statutes to provide regulatory flexibility in the setting of water quality standards and
management practices by repealing G.S. 143-215(c). The committee indicated that regulatory flexibility was
needed. The current tie-in between North Carolina water quality standards to federal standards was con-
sidered outmoded and dysfunctional.

5. Fund Triangle J and Piedmont Triad Councils of Governments' water resources program to facilitate continua-
tion of the voluntary development of watershed planning. Triangle J, a leader in protection efforts for
Jordan Reservoir, is facing a cutoff of federal funds. Piedmont Triad would like to start a water resources
program of its own.

6. Continue to examine the possible development of minimum state standards for water quality protection and
the establishment of water quality critical areas, should local and voluntary efforts be insufficient.

7. Consider the desirability of setting up an advisory committee similar to the one for the Neuse River to
foster communication and voluntary cooperation.

8. Pass a Clean Detergent Act. The committee reiterates its support of this means of reducing phosphate levels.

9. Continue and expand the Nutrient Sensitive Watershed Program.

10. Aggressively seek solutions to the local government water and sewer capital needs.

11. Reauthorize this study.

- Water Pollution Control. This committee, chaired by Sen. Russell Walker, D-Randolph, and Rep. Charles Evans,
D-Dare, studied the adequacy of existing water pollution control programs in the state. They identified seven needs,
“some of which were presented in a 1984 interim report to the General Assembly. They are (1) the need to control and
evaluate toxic chemicals, (2) the need to 1limit nutrients entering our waters, particularly phosphates, (3) the need
to protect the state's ground waters, (4) the need to control sedimentation pollution, especially from agricul tural
runoff, (5) the need to protect our coastal resources, (6) the need for adequate wastewater treatment by local gov-
ernments, and (7) the need for planning and participation in joint and matching programs. To meet these needs, the
Committee is recommending that the 1985 General Assembly appropriate funds to expand a number of programs through the
Department of Natural Resources and Community Development.

Also recommended is legislation to:

1. Authorize the Environmental Management Commission to protect the waters of the state against pollution
from package plants.

2. Amend the state's Well Construction Act to provide for civil as well as criminal penalties.

3. Limit phosphorus levels in laundry detergents.

4, Establish educational programs from sums collected through fines.
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5. Continue study of water pollution control programs, issues, and regulations.

Peat Mining and Large-Scale Land Clearing. Chairmen of this committee are Sen. Joseph E. Thomas, D-Craven, and
Rep. Robert McAlister, D-Rockingham. The prospect of mining eastern North Carolina's peat resources to produce energy
brings the promise of money and jobs to the area, but it also carries with it the threat of damage to marine fisheries,
water quality, and wildlife habitat. Six peat mining operations are applying for or have received peat mining permits
in North Carolina.

Following its study of this topic, the committee made these recommendations:

1. The Mining Commission should reevaluate its bond schedule for peat mining to assure that the required bond
is adequate to cover the costs of reasonable rehabilitation for useful purposes of affected land and the
protection of the natural resources of the surrounding area. The concern is that, given the complexity of
peat lands and the 1ikelihood that their abuse could cause serious damage to water and air, reclamation costs
could easily exceed the current maximum bond of $50,000.

2. The Department of Natural Resources and Community Development should commission additional studies on the
cumulative impacts of peat mining and large-scale land clearing on coastal water quality, fisheries, wildlife,~
air quality, and ground water quality and quantity. Because the cumulative effects may be extremely signifi-
cant and irreversible, additional research is warranted, and the committee supports an appropriation for it,
the report states. 4

3. The Department of Natural Resources and Community Development should perform an inventory of land-clearing
activities in the coastal area. There is no complete inventory at present of the extent or rate of land-
clearing activities. The committee supports an appropriation for this inventory.

Hazardous Substances Labelling and Identification. This study committee was chaired by Sen. 011ie Harris, D-
Cleveland, and Rep. Harry Payne, Jr., D-New Hanover. The hazardous communication, or "right-to-know," issue deals
with the need to have information about hazardous chemicals used in the workplace and to make this information avail-
able to such persons as workers, health and emergency personnel, and the community.

Following its study, the committee reported these findings:

1. The problems of hazardous substances in the workplace is significant and growing. It involves worker and
community health and safety issues, emergency and environmental management issues, and medical information
requirements.

2. There is a significant need to extend coverage into sectors not covered by the federal rules and provide for
community right-to-know, emergency management, and enhanced environmental management. Coverage by the fed-
eral standard is limited to the manufacturing sector (only about 29 percent of North Carolina workers are
in manufacturing, so the majority of workers are unaffected). Also, the federal standard does not deal
directly with emergency management and related issues.

The committee has drafted legislation to address these problems. An Act Regarding the Identification and Label-
1ing of Toxic and Hazardous Substances (Short title: Hazardous Chemicals Right to Know Act) would cover all workers,
ensuring that they have access to information about their exposures to hazardous substances. It would require that
the chemical and common names be on labels to give workers the information. The act would also designate an Emergency
and Environmental Hazardous Substance List that includes chemicals that may be particularly hazardous to the environ-
ment, emergency personnel, or the public. Each employer would be required to 1ist each hazardous chemical they use that
appears on the 1ist and include back-up information such as quantities and volumes of hazardous substances; storage
methods and sites; and emissions into the environment. This information would be submitted to the Department of Crime
Control and Public Safety and updated annually.

The act would allow employers to withold the identity of emergency and environmental hazardous substances that
are trade secrets. However, in a medical emergency where the specific chemical identity of the supstance trade
secret was necessary, the employer would immediately have to disclose the chemical name to a treating health care

provider.
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