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EDITORIAL
Action MNeeded on Aquatic Weeds
by James M. Stewart

The appearance of hydrilla in North Carolina waters dramatically points out one of this state's major
needs: a comprehensive aquatic weeds management program.

A 1981 survey of aquatic weeds conducted by the N. C. Department of Agriculture and a recent hydrilla
working-group report to Governor James B. Hunt outlined some of the problems and needs for water weed manage-
ment. Seventy persons participating in & hydrilla workshop sponsored by the N. C. Department of Natural Re-
sources and Community Development and the Water Resources Research Institute heard national water weed gxperts
say that North Carolina already has a problem and a potentially expensive one. Florida alone spent 19 million
dollars for its control efforts last year.

Hydrilla can have adverse impacts on fisheries, recreation, and water supplies. It spreads rapidly and
now is found from Florida north to Delaware and west to Texas. A dramatic example of the spread of hydrilla
occurred in the Rodman Reservoir in Florida where in four years a two-acre plot of hydrilla spread to nearly
3,000 acres. Florida now has over 70,000 acres of hydrilla and the plant has infested a majority of its
water courses.

According to aquatic weed specialists, there is probably much more hydrilla in North Carolina than the
13 Wake County sites and single sites in Columbus and Scotland Counties found last year. Leading weed control
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scientists and leaders in states where the hydrilla exists warn that any hesitancy to attack the problem with
an integrated management program now will severely reduce its options for control and substantially increase

the cost.

North Carolina has a number of capable agencies, university representatives, and private industry person-
nel with interest and talents to move ahead with management efforts. These groups need a coordinated plan,
encouragement, support, and resources to attack the problem. To have any hope of success, hydrilla will need
to be hit hard and early with chemical, biological, and water management control techniques.

HYDRILLA WORKSHOP
POINTS TO
PROBLEMS AHEAD

A May 4 gathering in Raleigh
provided what one state of-
ficial called "a quantum
leap" for MNorth Carolina in
learning to deal with aquatic weeds that threaten
to severely disrupt use of our waterways.

Individuals and representatives of government
agencies attending the Hydrilla Workshop learned
about the weed from experts, including speakers
from Florida where millions are spent annually

on its control. They described the damage hydrilla
can cause, measures for controlling it (hydrilla

is virtually impossible to eradicate), and their
experiences in setting up control programs.

Hydrilla verticillate is a hardy, fast-growing
aquatic plant that is spreading rapidly in United
States streams and lakes. It was identified in
Florida in 1965, apparently introduced from South
America. It is often used as an aquarium plant.

Dense, tangled mats of hydrilla, which develop
rapidly in a body of water, can choke irrigation
systems and restrict boating and fishing activi-
ties. Drownings in hydrilla-infested waters have
also been reported.

Hydrilla was discovered in MNorth Carolina in the
fall of 1980 at Umstead State Park near Raleigh.
A 1981 survey identified the plant in 13 Wake
County locations, including Lake Wheeler, a
secondary water supply for the City of Raleigh,
and in Columbus and Scotland Counties. A status
report on hydrilla was prepared by a Task Force
from NRCD and the N. C. Department of Agriculture
and presented to Governor Hunt on January 26,
1982. It contained four major recommendations
for action: (1) designation of a lead state
agency for control efforts, (2) research to
investigate control tactics, (3) public education,
and (4) formation of an interagency council
(interests affected by hydrilla--agriculture,
water quality and supply, recreation--cross
agency lines).

Workshop speakers said Morth Carolina's decision
to move ahead toward controlling the weed at this
stage is a wise one since hydrilla spreads so
rapidly. They stressed that such a program should
encompass all aquatic weeds.

While they stopped short of specific recommenda-
tions, the experts suggested several avenues of
control North Carolina could explore. Of the
four main methods used to control hydrilla, they
suggested that three be explored for use here,
possibly in combination. They are biological
(the White Amur or Chinese Grass Carp, a herbi-
vorous fish), chemical (use of praperly applied,
registered herbicides), and physical (drawdown).
A fourth method, mechanical harvesting, should be

viewed with caution since it can spread the weed by
fragmentation.

At a short session of speakers and key officials on
May 5 these and other research and control possibi-
lities were discussed and the groundwork laid for
investigating them.

The workshop was sponsored by the Institute and NRCD.

CORPS OF ENGINEERS COM-
SIDERS A GEMERAL PERMIT

FOR COMVERTING SOME COASTAL
LAND TO AGRICULTURAL USE

Gn May 6, Colonel
Fobert K. Hughes,
District Engineer,

U. S. Army Engineer
District at Wilming-
ton, announced that the Corps proposes to issue a
GENERAL PERMIT under the authority of Section 404
of the Clean Water Act of 1977 for the DISCHARGE OF
DREDGED OR FILL MATERIAL RESULTING FROM CONSTRUCTIOM
OF DRAINAGE SYSTEMS, THE CLEARING OF LAND, AND OTHER
WORK NECESSARY FOR THE PURPQOSE OF CONVERTING CERTAIN
LANDS TO AGRICUTLURAL USE. The proposed general
permit would apply to activities in Dare, Tyrrell,
Hyde, Washington, Beaufort, Pamlico, and Carteret
Counties.

The Wilmington District staff is currently engaged

in the development and publication of a Draft Environ-
mental Impact Statement (DEIS) for such activities

as described above proposed by Prulean Farms in Dare
County. Considerable information has been furnished
by that applicant for inclusion in the DEIS, and it
is anticipated that a large number of comments will
be furnished by agencies and the public when that
document is made available. At the same time, there
are ongoing studies sponsored by Sea Grant, Water
Resources Research Institute and others on the sub-
jects surrounding the issue of agricultural develop-
ment in the wetlands as well as committees from the
Coastal Resources Commission (CRC) and the Governors
Water Management Task Force who are developing policy
recommendations for this matter. It is the intent
that this proposed general permit be considered as

a vehicle for implementing the various restrictions
and tradeoffs ultimately recommended by these various
groups and that decisions as well as the Prulean
Farms permit decision may be a considerable time in
the future. The Corps wants to invite the immediate
attention of all concerned to the need to address
and consider the current issues in the matter of
agricultural development in forested wetlands with
the intent that the resolution of those issues be
incorporated in this proposed general permit.

The Corps has set no closing date for its notice so
that continuing comments may be received on this
matter until a draft general permit can be prepared.
A1l comments and inquiries on this matter should be
addressed to Mr. Charles 4. Hollis, telephone (919)
343-4511.



COMMISSIONS RECOMMEND CHANGES
IN WATER QUALITY REGULATIONS

Both the Coastal
Resources Com-
mission and the
Marine Fisheries Commission have reviewed water
quality standards in the coastal region and made
recommendations for changes to the Environmental
Management Commission. The following is a summary
of those recommendations which accompanied a let-
ter to Tom Bradshaw, Chairman of the Environmental
Management Commission:

1. Current State statutes give the Environ-
mental Management Commission the authority
to consider existing and future uses of
waters for fishery production in establish-
ing their surface water classifications.

A recommendation was made that the best
use description of surface water should
clearly state that full consideration
will be given to water quality needs for
present and future fishery production.

2. In the classification of tidal saltwaters
toxic substances are considered and the
Cormmissions recommended expanding the
list to include herbicides, polybromated
biphenyls, chlorine, nitrates and phos-
phates.

3. Many areas of SA waters in the state
are presently closed for shellfishing due
to high coliform bacteria counts. There
are also waters with lower classifications
of SB and SC which have shellfish resources
and the potential for being important har-
vest areas. A recommendation was made that
the definition of Class SA waters be amended
to include all tidal saltwaters with shell-
fish producing potential at a commercially
important level. This will result in up-
grading the classification of waters with
a currently lower classification and al-
low the Division of Environmental Management
(DEM) and the Environmental Management Com-
mission (EMC) the opportunity to impose
stricter standards and enhance the possi-
bility that these waters may, in the future,
have lower bacteria counts and be open
for shellfish harvest.

4. The EMC should consider developing another
class of surface waters to recognize the
primary nursery areas as designated by the
Marine Fisheries Commission. The life stages
of the estuarine organisms utilizing these
areas are particularly sensitive to fresh-
water runoff, chlorine, pesticides and herbi-
cides. Direct drainage into these areas
should be considered as a point source dis-
charge, and a thorough evaluation of the
1imits of compounds affecting growth and
survival of the juvenile organisms should
be made to establish acceptable limits
which may be equal to, or more restrictive
than the current limits for SA waters.

This will also allow for more considera-
tion to be given to the potential impact
of increased freshwater drainage into

these sensitive areas, and support efforts
to route drainage away from these sensitive
environments.

5. It was recommended that specific guide-
lines should be developed to allow the EMC

to initiate more intensive monitoring
of waters which show increases in num-
bers and intensity of algal blooms and
fish kills. This could be an interim
class of the nutrient sensitive waters
(NSW) classification and could be used
to restrict new nutrient point sources.
The current NSW classification is a tool
for the EMC to use to control nutrient
inflow.

6. A final recommendation requested that the
EMC amend its regulations to allow the use
of secondary treated effluent from sewage
treatment plants to be applied to wetlands
for final treatment. These types of dis-
charge would be allowed where studies show
definite benefits from the treatment method.

GOVERNORS COMMENT
ON WATER

Governor James B. Hunt, Jr.

and three former North Carolina
governors, Dan K. Moore, Robert W.
Scott and James E. Holshouser, said in a recent one-
hour television program that water resources was among
the state's greatest needs for the future. The Gov-
ernors were participating in a program moderated by

UNC President William C. Friday to look at needs for
the 21st century.

Moore, governor from 1965 to 1969 said there's a
need for planning future water supplies and environ-
mental protection. “The present national adminis-
tration is not as concerned as it should be about

" the water and air pollution problems," he said.

Speaking also about the water issue, former Governor

Scott said the state should begin to designate areas

for future reservoirs and to protect them from devel-
opment. He said cities have to be prepared to share

water sources.

LOCAL LEADERS REVIEW UPPER
NEUSE BASIN STUDY REPORT

Phase I of the Upper
Neuse River Basin
Study is nearing com-
pletion as a draft report containing information on
the study area is circulated among local governments
and others.

The report, the product of Phase I, includes a sum-
mary of existing water use data, projections for fu-
ture supply requirements, minimum instream needs,
and estimates of water availability for the study
area. Following review and comments the report will
be revised and used as a technical basis for the
second (planning) phase of the study if agreement

is reached to proceed with that phase.

The rapidly growing Upper Neuse Basin is located in
north central Morth Carolina. It includes portions
of Wake, Durham, Orange, Johnston, Franklin, Person,
and Granville Counties. The headwaters of the Neuse
have a limited capacity to meet the needs of this
area, which projections show will continue to be

one of the fastest-growing in the state, according
to the report. So a long-range water management
plan should be developed by the basin's major water
users.

The study, begun in early 1981 by the Office of
Water Resources, NRCD, has as its main goal a long-term



regional water use plan acceptable to all local
governments involved. The primary focus is water
supply, although the plan would also include water
quality, fishery management, recreational potential,
aesthetic concerns, and flood management.

Local governments are expected to play a key role
in defining planning objectives and in efforts to
agree upon a fipal plan.

JORDAN LAKE WATER ALLO- B. Everett Jordan Lake
CATION PROCESS MOVES AHEAD reached its normal water
elevation on February 4,
1982, and was formally dedicated on May 1, 1982.
One of the projects's major intended benefits is
municipal and industrial water supply. The Office
of Water Resources, NRCD, has prepared a booklet
describing for local governments the physical avail-
ability and costs of water supply from Jordan Lake.

Local governments have the option of requesting.that
a portion of water supply in the lake be reserved
for them. To help determine potential users' in-
terest in obtaining lake water, the Department of
Natural Resources and Community Development has
asked that local governments notify the Office of
Water Resources by June 30, 1982, of any formal
request they now plan to make for water from the
project.

Information provided by local governments will be
used to help determine how the State should proceed
with respect to the Jordan Lake water supply. The
results of this survey of interests by local govern-
ments will provide current information on the amount
of water supply needed from the lake in relation to
the total supply available, and on the time at which
potential users want to begin withdrawing the stored
water. On the basis of this information, and after
consultation with potential water users and other
interested parties, the Department will develop and
recommend to the Environmental Management Commission
(EMC) an appropriate process for reaching decisions
on the repayment of water supply costs and on the
assignment of water supply to specific users. When
that process has been established, local governments
will have the opportunity to make official requests
for water supply and to assure their willingness to
accept repayment responsibilities.

For a copy of the Jordan Lake Water Supply publica-
tion or information regarding water supply alloca-

tion, contact the Cape Fear Study Staff, Office of

Water Resources and Community Development, P.0. Box
27687, Raleigh, NC 27611.

The Haw River Assembly,
Inc., a group formed
earlier this year to
help maintain and upgrade the Haw, had as one of

its first major projects an 11-day journey along

the length of the river. The "clean-water hikea-
thon and canoeathon" began where the Haw rises

in Forsyth County near Kernersville and culminated
on May 1 at the Jordan Lake dedication.

HAW RIVER ASSEMBLY FORMS

The journey furthered one of the Assembly's goals,
which is to educate citizens in the basin about
conditions in and along the river. The group,
with over 120 charter members, is concerned over

-4-

pollution of the Haw. From its clear-flowing head-
waters the Haw flows past heavily industrialized
areas where it receives municipal and industrial
discharges.

Committees for water quality, land use, and wildlife
have been organized and a regular newsletter devel-
oped.

Some specific group goals for 1982, set forth in the
first newsletter, include compiling a 1ist of point
source pollution from state agency records; estab-
1ishing citizen watch procedures to visually assess
conditions on the Haw; setting up a volunteer-staffed
storefront as a clearing house and central contact
point; and beginning to catalog wildlife species,
past and present, along the river to determine which
can be preserved and brought back.

The group's address is: Haw River Assembly, P.0. Box
187, Bynum, NC 27228.

MONITORING TO BE
STRESSED BY EPA
WATER ADMINISTRATION

Water quality monitoring as
the most effective and effi-
cient means of achieving Clean
Water Act goals will be empha-
sized by EPA Assistant Administrator for Water, Eric
Eidsness.

Eidsness, who was confirmed for his post March 23 by
the Senate, is quoted in an Environment Reporter ar-
ticle as saying that although technology-based controls
are an essential "floor" in efforts to limit pollution,
water quality standards, based on sound scientific
data and realistic use designations, should be the
methods for achieving additional cleanup.

“Rather than err on the side of more controls, we

should give more weight to water quality monitoring,"

he said. Numerical limits are often "overly simplistic,”
and controls that are less extensive than costly ad-
vanced treatment techniques "often have no adverse
effects on the health of aquatic species," he added

in the article.

“Sincemonitoring is cheaper than tougher technology-
based limitations as a means of achieving the goals
of the Act," he said, “local and state governments will
be willing to shoulder most costs for comprehensive
monitoring of water quality standards, according to
the article.”

California's success
in promoting water
conservation has been
a result of intensive direct work with water users by
the State Department of Water Resources, according to

a paper given at the Rivers conference earlier this
month.

KEYS TO CALIFORNIA VWATER
CONSERVATION PROGRAM OUTLIMED

Attempts at working directly with water users--in
agricultural, business and residential sectors--have
generally been more successful in achieving conserva-
tion than attempts to pass conservation legislation

in the state legislature, according to Gerald H. Meral,
Deputy Director of the California Department of Water
Resources.

One of the most successful of California's programs,
Meral said, has been a residential bathroom retrofit

kY



program, designed to save water in toilets and
showers. Since 1976 the state has distributed
water conservation kits to about 3.3 million
California households. Experts estimate that the
total percentage of installed toilet devices is
running about 54 opercent, and the use of show-
er devices is running about 46 percent in the
state. (California law also requires use of low
flush toilets and showers in new construction,
North Carolina has a similar law.)

The state has promoted landscape irrigation as
another conservation effort. Instituted in 1976,
the educational program involves demonstration
gardens, programs for landscape architects, and
a school program. The state has also worked with
local agencies encouraging them to adopt planning
regulations on Tow water-use landscaping.

A new state program is designed to encourage local
water agencies to find and fix leaks in distribu-
tion systems. Surveys of selected local agencies
will soon be followed by demonstration projects.
The state plans to provide free detection services
go cgmmunities which offer to repair the leaks
ound.

Meral acknowledges, however, the compexity of con-
servation planning for the agricultural sector which
uses nearly 85 percent of the state's use total.

The state has worked with farmers in the Imperial
Valley to eliminate leakage from irrigation canals
and to stop runnoff. Farmers have also been encour-
aged to convert to drip irrigation and reuse brack-
ish water for irrigating salt-tolerant crops.

The state is also beginning to develop a sophisti-
cated computerized system for gathering weather and
crop information. Farmers may eventually be able

to get up-to-date comprehensive information via
computer terminals on the farm so that they can
precisely schedule irrigation for maximum efficiency.
The state is also sponsoring research on crops that
save water and thrive on lower quality water.

. Water Information News Service

WATER INSTITUTES' LEGISLATION Congressman Les
INTRODUCED IN CONGRESS AuCoin (D-Oregon)

introduced legis-
lation April 6 reauthorizing programs administered
by the Interior Department's Office of Water Re-
search and Technology, including the state water
resources research centers.

The network of 54 water institutes, each located
at a land-grant university was first established
by the Water Resources Research Act of 1964, later
replaced by the Water Research and Development Act
of 1978. AuCoin's bill reauthorizes the 1978 Act
and would provide $110,000 to each institute in
each of FY 1983 and 1984. The bill also would
provide $15.5 million in research funds.

AuCoin told the House that every day Americans con-
sume 107 billion gallons of water and that by the
year 2000 that amount is expected to increase to

306 billion gallons. Although the consumption will
triple, the supplies will not. AuCoin called on
Congress to help the country avoid a serious crisis--

a resource crisis like the oi] embargo of 1973.
AuCoin said that only through a multi-facited
research program that includes pollution effects,
treatment methods, efficient alternative processes,
hydrology, and continued development of new techno-
logy can the imminent water shortages be alleviated.
“This bi1l will provide money to advance our techno-
logy and to advance a broad-based solution to our
water problems," AuCoin said.

The bill, HR 6087, has been referred to the House
Committee on Interior and Insular Affairs.

o « + + . Virginia Water News

WORKSHOPS SCHEDULED Workshops on managing and

ON DEVELOPMENT IN- administering development

FLOOD PLAIN AREAS in flood-prone areas of the
State have been scheduled in

Raleigh June 2-3-4 by the Department of Crime Control

and Public Safety and the Department of Natural Re-

sources and Community Development.

The workshops at the State Highway Patrol Training
Center will be held as follows:

June 2--Workshop for local government building
inspectors/officials.

June 3--Workshop for architects, engineers or
builders.

June 4--Workshop for leaders.

The co-sponsoring agencies pointed out that some 80
counties in North Carolina have designated flood-
prone areas and are participating in the National
Flood Insurance Program, and the workshops are de-
signed to aid the process of managing and administer-
ing development in these counties.

There will be no charge for the workshops and each
session will be Timited to 60 participants. Instructors
are being provided by the Federal Emergency Management
Agency of Atlanta.

Details and registration information is available
from Bobby Strickland at (919) 733-3867, or Bob
Hinshaw at (919) 733-2850.

NEW INSTITUTE REPORTS Simulated Streamflow Data
For North Carolina by Ed-
ward H. Wiser, Report 170.

This report describes in detail a system developed
for simulation of streamflow data at any point in
a region. The system is known as NCSSARR (North
Carolina version of the Streamflow Synthesis and
Reservoir Regulation model).

NCSSARR is based on the Streamflow Synthesis and
Reservoir Regulation (SSARR) program developed at
the North Pacific Division of the Corps of Engineers
in Portland, Oregon. Control programming minimizes
input requirements to permit a planner with limited
hydrologic or computer background to use the system.
The system is interfaced with the data storage. and
retrieval system known as HISARS to provide



convenient data access as well as routine process-
ing of the simulated streamflow data.

Simulated streamflow data have been obtained for
most river basins in North Carolina. Parameters
required for the simulation have been obtained by
comparing the simulated data with observed data
wherever available. After fitting, the simulated
data have been compared with observed data with
respect to several criteria, including mean flow,
low flow, high flow and monthly distribution. The
data are in reasonable agreement for most stream
gages, implying that the simulated data may be
used in 1ieu of observations wherever the latter
are not available.

Behavior of Organice Priority Polllutants in the
Terrestrial System: Di-N-Butyl Phthalate Ester,
Toluene, and 2,4 Dinitrophenol by Michael R.
Overcash, Report 171.

This report contains detailed literature reviews
for three of the organic priority pollutants.
These reviews were oriented toward the terrestrial
system response, including soil adsorption, micro-
bial decomposition, abiotic losses, plant phyto-
toxicity and uptake by vegetative species. Data
and conclusions from these evaluations can be

used directly in land treatment -design, spill
cleanup design, and multi-media effects studies

on terrestrial systems.

Specific soil decomposition experiments were
conducted for di-n-butyl phthalate (DnBP) and 2,4
dinitrophenol (DNP).

Filtration Performance in Water and Wastewater
Treatment: Theory and Measurement by John E.
Tobiason and Charles R. 0'Melia, Report 172.

This research extends and applies an earlier
model for filter ripening, designed to predict
changes in effluent quality and head loss with
time as filtration proceeds.

The study found that suspensions containing

small particles produce more head loss than
suspensions of larger particles when the com-
parison is based on equivalent masses of solids
removed by the filters. Particles smaller than

a few microns in size are particularly troublesome
in this regard. This study indicates that floccu-
lation prior to filtration is important when direct
filtration is considered, particularly when sub-
micron sized particles are to be treated.

Environmental Factors Promoting and Regulating N,
Fizing Blue-Green Algal Blooms in the Chowan Rivér,
N.C. by Hans W. Paerl, Report 176.

In order to identify the environmental factors
promoting and sustaining blue-green algal bloom
potential in the lower Chowan River, primary pro-
ductivity, N, fixation and the physical-chemical
parameters régu]ating these processes, were
examined at a location previously known to support
blooms. A combination of parameters were found
to promote blooms during 1980. Periods of weak
thermal stratification, particularly during
warming periods, coupled with phosphorus suf-
ficiency, were crucial to N, fixing blue-green
algal bloom development. Sgring diatom and

green algal blooms relied heavily on nitrogenous

nutrients (nitrate and ammonia) for maximum develop-
ment was related to the potential for subsequent
deoxygenation of river sediments and overlying waters
during warm, weakly stratifed summer periods. Max-
imum deoxygenation was usually coupled with maximum
blue-green algal bloom development.

Additional physical and chemical features proved to
be crucial factors in altering bloom development.
Pulp mi1l effluent, which was a highly significant
water mass during the drought year 1981, altered
spring bloom development. Effluent showed negative
effects on photosynthetic production, both through
strong coloration of waters, thereby restricting
transmission of photosynthetically active radiation
(P.A.R.), as well as chemically inhibiting growth.
The chemical inhibition affected non blue-green algal
growth more severely than blue-green algal growth.
This form of inhibition is related to the strong
metal chelating abilities of humic constituents of
effluent, inducing a trace metal deficiency which
blue-green algae could overcome. Hence, it appears
that high humic loading (due to pulp mill effluent)
may potentially favor blue-green algal over more
desirable diatom and green algal species, since blue-
green algae can form surface scums (alleviating re-
stricted P.A.R. transmittance) and can counter growth
inhi?ition due to humic chelation of essential trace
metals.

Salinity increases, observed during the drought of
1981, were strong deterrents to blue-green algal
bloom formation during the summer months, even when
other environmental conditions proved conducive to
blooms. Both the reduction in effluent-inhibited
spring phytoplankton growth and absence of blue-green
algal blooms in 1981 led to nearly a 3-fold reduction
in primary productivity compared to 1980.

It should be noted that 1981 was an unusually dry year,
thereby emphasizing the growth-altering effects of
pulp mill effluent and elevated salinity. In the

case of pulp mill effluent, which is discharged during
all years, undesirable alteration (favoring blue-green
algal growth) of the producer level of the food chain
might be expected in the long run.

The author stresses that constraints on both nitro-
genous and phosphorus inputs be instituted. At their
current levels both nutrient sources lead to blue-
green algal blooms, either directly or indirectly.

It was shown that spring nitrogen inputs created the
potential for deoxygenation of bottom waters. These
deoxygenation events lead to periodic pulses of
phosphorus release. Coupledwith the fact that nitrogen
requirements of summer blue-green algal blooms are met
by N, fixation, restraining phosphorus loading (of
sediﬁents) on a year-round basis would be a useful
step towards alleviating bloom potential.

(EDITOR'S NOTE: Any of the reports described here
may be obtained free from the Water Resources Research
Institute, 124 Riddick Building, North Carolina State
University, Raleigh, NC 27650, Telephone (919)
737-2815. A fee of $8.00 prepaid is charged for out-
of-state requests.)

OTHER WORKSHOPS
AND CONFERENCES

A Water Conservation Workshop will
be held in Carolina Beach, June 3,
1982, at the Sizzling Family Steak
House, Highway 421, at 9:30. The following topics




will be discussed: coastal community water supply
resources and demands, water conserving devices,
potential energy home, motel, and community retro-
fitting.

For additional information contact: Marj Egger,
Office of Water Resources, Division of Natural Re-
sources and Community Development, P.0. Box 27687,
Raleigh, NC 27611 (919) 733-7260.

A workshop on Urban Stormwater Drainage Design,
“Hydrology and Hydraulics," will be held June 14-15,
1982, in Columbia, South Carolina. This seminar

is being sponsored by the College of Engineering,
University of South Carolina.

The program will examine ways to develop runoff
hydrographs and to design stormwater management
ponds. Special topics include tailwater conditions
associated with outlet hydraulic structures and
hydrologic routing procedures in a system of more
than two ponds. The short course emphasizes the
methodology, the use of available manuals and
widely adopted methods to solve stormwater-drainage
problems.

For further information contact: Dr. J. M. Bieden-
bach or Linda Maynard at (803) 77-6693, College of
Engineering, University of South Carolina, Columbia,
SC 29208.

A one-week introductory course on Groundwater Pol-
lution and Hydrology will be offered at the Nassau
Inn in Princeton, New Jersey. It is one of a series
in water resources developed by the Water Resources
Program at Princeton University and will be held
July 12-16, 1982.

The lecture notes thoroughly cover all aspects of
groundwater pollution from theory to practice and
is comprehensive in scope. Modern field techniques
of drilling, sampling, instrument installation and
geochemical analyses are taught through a unique
collection of slides from the U.S. and Canada.

Additional information may be obtained by
contacting Mrs. Iva Barros, Director, Princeton
Associates, P. 0. Box 2010, Princeton, NJ 08540,
Telephone:  (609) 924-4163.

A short course, Storm and Sanitary Sewer Design is
being presented by the Department of Engineering and
Applied Science, University of Wisconsin, June 7-11,
1982.

The course will concentrate on the basic fundamentals
and practical problems associated with the design

and construction of storm and sanitary sewer systems.
Material will be presented by combining lectures and
problem workshop sessions.

For additional information contact Don Theobald or
Ruth McOowell, (608) 262-3516, Engineering Registra-
tion, The Wisconsin Center, 702 Langdon Street,
Madison, WI 53706.

Modeling Pollutant Movement in Groundwater is the
title of a technical short course to be presented
June 14-18, 1982, by the Department of Engineering
and Applied Science, University of Wisconsin.

The course will present the hydrogeologic, chemical
and mathematical principles governing the movement,

mixing and reactions of contaminants and the techni-
ques for modeling and monitoring these processes.
Emphasis will be placed on the capabilities and limi-
tations of models to predict the behavior of contam-
inants in the subsurface.

For more information call or write: Philip R. 0'Leary
or Ruth Ann Montgomery, Engineering Registration,

The Wisconsin Center, 702 Langdon Street, Madison, WI
53706, (608) 262-0493 or (608) 262-0337.

The Impact -of Waste Storage and Disposal on Ground-
Water Resources is a Northeast Conference being pre-
sented by United States Geological Survey and Center
for Environmental Research, Cornell University,

June 27-July 1, 1982,

The conference will provide a forum for the exchange
of information concerning the impact of landfills

and toxic waste storage and disposal sites on ground
water in the Northeastern United States. It will also
promote interaction between researchers, regulators,
site managers, site operators, waste generators, and
concerned citizens.

For further information contact: Richard P. Novitzki,
(607) 272-8722, FTS 882-4222.

Institute on Fluvial Processes is being presented
by the Research Institute of Colorado, July 5-9,
1982, in Fort Collins. :

Recent developments such as extremal distributions,
estimation of parameters through multivariate analysis ;
design and evaluation of data collection systems; mean-
dering tendencies; movements of non-uniform sediment
sizes; and erosion, reservoir sedimentation and river
knowledge from decades of investigations from China, are
some of the topics to be lectured on in this course.

For questions concerning registration or accommodations,
please contact the Office of Conferences and Institutes
(303) 491-6222, W4 Rockwell Hall, Colorado State Uni-
versity, Fort Collins, Colorado 80523.

WATER RESOURCES
CONDITIONS IN
NORTH CAROLINA

Honthly mean flows during April
were in the normal range in parts
of the eastern Piedmont and below
normal elsewhere. For the second
consecutive month, flows were deficient (in lower 25
percent of long-term record) in the Mountains and
western Piedmont. Although rainfall occurred during
every week, amounts were below normal in most areas.
Statewide rains on the 25th -~ 27th, with amounts of

1 to over 4 inches, caused moderate rises on smaller
heqdwatgr streams, but only minor rises occurred on
major rivers.

Flows at USGS index gaging stations ranged from 45%

of normal in Contentnea Creek at Hookerton (Greene
County) to normal in the Deep River at Moncure (Lee
County). Except for January and February 1982, monthly
mean flows in the French Broad River at Asheville have
been below normal since July 1980.

Because of the widely scattered rainfall during the
month, water-level changes in shallow water-table
wells showed mixed trends across the State. Generally,



however, levels declined in the western Piedmont below normal in the Mountains and 1/2 to 1 foot
and Coastal Plain regions and rose slightly 1? the above normal elsewhere.

Mountains and eastern Piedmont. Compared to long- : )

term records for April, levels were about 1 foot « « « .« U. 8. Geologiecal Survey

NEW PUBLICATIONS RECEIVED BY THE INSTITUTE

(Residents of Morth Carolina may borrow these from the Institute for a tyo-wgek geriod. Where iqdividual 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.)

Abbreviations used throughout as follows:

ARS - Agricultural Research Service NWC - National Water Commission
ASCE - American Society of Civil Engineers OWP - Office of Water Programs
CEQ - Council on Environmental Quality OWRT - Office of Water Research & Technology
DEM - Division of Environmental Management RTI - Research Triangle Institute
EDS - Environmental Data Service SCS - Soil Conservation Service
EMC - Environmental Management Commission TVA - Tennessee Valley Authority
EPA - Environmental Protection Agency UNC-SG - University of N. C. Sea Grant
ERC - Engineering Research Center USDA - U. S. Department of Agriculture
ERS - Economic Research Service usnc - U. S. Department of Commerce
GAO - General Accounting Office usoI - U. S. Department of Interior
IWR - Institute for Water Resources USGPO - U. S. Government Printing Office
NAS - National Academy of Sciences USGS - U. S. Geological Survey
NCONRCD - N. C. Dept. of Natural Resources and WPC - MWater Pollution Control
Community Development HQsS - Water Quality Standards
NERC - National Environmental Research Center WRI - Water Resources Institute
NOAA - National Oceanic & Atmospheric Adm. WRRC - Water Resources Research Center
NPS - National Park Service . YRRI - MWater Resources Research Institute
NSF - HNationa] Science Foundation WRSIC - MWater Resources Scientific Information
MTIS - National Technical Information Service Center

Water Resources Planning

"Floodplain Regulations and Residential Land Values in Oregon," (#73), 12/81, by K. W. Muckleston, et al, WRRI,
05U, Corvallis, Oregon 97331. (06B)

"National Waterways Roundtable - Proceedings, History, Regional Development Technology - A Look Ahead," 4/22-24/
}98?, by IWR, Water Resources Support Center, for sale by Superintendent of Doc., USGPO, Washington, DC 20402.
HB

Water Quality Management

"Effluent Fees, an Alternative System for Achieving Water Quality Standards in Alabama: Pilot Study," (#41),
1/82, by A. N. Link, et al. WRRI, Auburn U., Auburn, AL 36830. (06E Standards)

“The Uotake of Fluorides During Coagulation," (#42), 1/82, by J. F. Judkins, WRRI, Auburn U., Auburn, AL 36830.
(03 Yater Treatment)

“Production of Reproductively Limited Grass Carp for Biological Control of Aquatic Weeds--Phase II," (#45), 1/82,
by W. L. Shelton, WRRI, Auburn U., Auburn, AL 36830. (021 Aquatic Weeds)

Water Quantity Management

“Irrigation of California Grass with Domestic Sewage Effluent: Water and Nitrogen Budgets and Crop Productivity,"
(#41), 12/81, by L. L. Handley, et al, HRRC, U. of HI, Honolulu, Hawaii 96822. (05D Land Treatment)



SPECIAL

Development and Management of Water Resources In Israel

by

Meir Ben Meir, Water Commissioner
(with Nina Selbst, Economic Adviser to the Water Commission)

Israel is a small country poorly endowed with natural resources. It occupies a narrow and semi-arid strip
of land between the Mediterranean Sea and the desert. Water is in short supply and much imagination and scien-
tific ingenuity were needed to prevent the lack of water from acting as a brake on the growth and prosperity
of the country. The management of water resources has never been a routine matter. It has always been treated
as a pioneering enterprise, closely tied to the realisation of major national aspirations, such as land settle-
ment, dispersion of population and reclamation of the desert. In the fifties and sixties (the first two decades
of statehood), all efforts were directed to the development of available water resources. Today hardly any un-
tapped sources of fresh water remain to be exploited. The sources of water not yet fully developed are the more
problematic ones, particularly in terms of quality, such as a reclaimed sewage, brackish water and storm waters.
Because of the exhaustion of new sources of fresh water and because of the complexities of absorbing into the
general system water of a quality that limits its range of uses, the emphasis in water resources management
during the last decade has changed. It has shifted gradually from efforts to guarantee supply to the management
of demand. Demand management aims to make a given physical volume of water provide the maximum possible benefit
to the community. This can be done by eliminating obvious waste and, much more significantly, by developing
technologies for the efficient use of water, both as a factor of production and a consumption good, so that less
water is required to provide the same effective volume of services. The other important sphere for improvements
in management is the system of licensing and allocation, to assure that the limited supplies go to the most
beneficial uses.

The distinguishing characteristic of water management in the decade of the 80's will almost certainly be
the stress placed on the management of quality, although energy conservation will, no doubt, run a close second.
Regardless of what aspect of water management is of highest priority at any specific time, the central task of
the water industry remains the same. It is to make sure that the scarcity of this vital commodity does not place
limits on the welfare of the community or the realisation of its basic aspirations.

Development

From the middle fifties to 1970 total water supply rose by about 80%, or 800 MCM. The development of water
resources was even greater than this figure suggests, because in the early years some of the water urgently
needed for irrigation was supplied by the exploitation of reserves, in advance of the development of permanent
sources of supply.

It was the harsh facts of geography and climate, combined with national development plans based on the
use of agriculture as the major tool for the absorption of immigrants and the building of the economy, which
dictated the structure of the water system. Among the factors which contributed to this structure were the
following:

1. The sources of water are located mainly in the northern half of Israel, while more than half of the
arable land is in the south.

2. Most of the water is needed at much higher elevations than the main sources of supply, which are
two aquifers, and one lake more than two hundred meters below sea level.

The above two factors make for a very energy-intensive system.
3. There is no rainfall during six summer months so that agriculture must be based on irrigation.
4. There are very large variations in total rainfall from year to year.

5. Storage capacity, in the Sea of Galilee and the two major aquifers, is Timited by comparison with
the needs of both perennial and seasonal storage.

The solution to the problems of water supply was found in the construction of a highly integrated national
system. The backbone of the systemis the National Water Carrier which started operation in 1964. Together with
the Yarkon pipelines, it extends from the Sea of Galilee in the north to the far south. It transfers water from
the well-endowed regions in the north and centre of Israel to the arid but cultivable lands of the Negev. It
also serves to assure optimal use of the storage capacity of the three main basins and to mitigate problems of
salinity by regional exchanges of water with high and low salt concentrations.

The development programs of the past few years have been directed to rather different problems. Consider-
able investments have been made in strengthening the supply network. They have been required to meet needs
created by changes in population distribution and by new cropping patterns which generated much higher peaks
in demand than were originally planned for. The striking change here is the expansion of the acreage under
cotton, with its sixty day period of irrigation, at the expense of a more mixed pattern of farming.
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Some significant strides have also been made towards large-scale use of reclaimed municipal sewage. The
quantities of effluent actually being used at present are quite small, but the major schemes for the Greater
Tel Aviv and Haifa regions are already under construction and will reach the production stage in the near future.
Within two decades this source will provide about 350 MCM of water, much of which will be satisfactory for the
irrigation of all crops.

Another topic which has high priority in development planning is the adaption of a system, planned and
built in an era of cheap energy, to the present high energy costs. Attention is being given to expanding the
use of computerised control systems to reduce energy costs. The possibilities of generating hydroelectric
power are also being assessed and planning of the use of the drop in elevation to the Sea of Galilee and the
Dead Sea is quite far advanced.

Management of Demand

There are two major aspects of demand management, the technological and the institutional.

Tremendous strides have been made in improving the efficiency of water use by the introduction of improved
technologies. This is most striking in agriculture, where the bulk of the water is used. Irrigation has become
an extremely high-technology branch of activity, steadily advancing towards the goal of supplying water to crops
only when and where, and in the quantities needed. Improved sprinkler systems, extensive use of drip irrigation
and specialised computerised control systems have all contributed to this end. The statistics show a 23% in-
crease in crop yields per unit of water from 1965 to 1970 and another 35% increase to 1978, a total of nearly
50% in thirteen years.

Water use in industry has also been vastly improved. Most water used in cooling and rinsing systems is
recirculated. Wastewater is reclaimed for reuse and brackish water is used instead of drinking water wherever
possible. As a result, fresh water use per unit of product has dropped by over 50% in the same thirteen years.

In domestic use it is difficult to pinpoint similar achievements. Rising living standards mean higher per
capita water consumption. Various factors, such as household metering of water, improvements in plumbing in-
stallations and, above all, an unceasing campaign of public education, have surely contributed to slowing down
the rate of increase, but for all that, average per capita consumption has risen by 23% in the past fourteen
years.

The development and dissemination of improved technologies of water use is complemented by a comprehensive
system of licensing of water consumption. The fact that much of the demand for water is generated by the polit-
ical and social needs of Israel, rather than by purely economic considerations, means that administrative allo-
cations to consumers and controlled and subsidised prices must be an integral part of the system. The licensing
system serves to guarantee that water is available for all constructive uses. However it also serves to encour-
age efficient use, either through normative or global limitations on the quantities allocated to these uses, and
fines for excess consumption.

The Management of Quality

The central quality problem is salinity. Pressures of demand have meant that the water system in Israel”
has been developed as a closed system with water losses almost completely eliminated. In consequence, natural
leaching of salts has also been stopped. Sea water intrusion, the intensification of human activity and the
growing use of more saline waters (brackish water and reclaimed sewage), all mean that the quantity of salts
seeping into the aquifers is increasing. The net result is a gradual but persistent upward trend in the salinity
of the available water supply. In order to mitigate the consequences of this trend and to postpone as long as
possible the need for desalination for reasons of quality, the challenge of the future will be to tailor water
supply to the quality requirements of each use.

Conclusion

The story up to date of the development and management of Israel's water resources is living proof that,
when the motivation exists, human effort--intellectual and physical--can overcome even those obstacles to
prosperity whose origin lies in the shortage of a vital natural resource.

. Water & Irrigation Review
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