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INVENTORY OF WATER RESOURCES RESEARCH PROJECTS

IN NORTH CAROLINA

This inventory of water trescurces research projects in North Carolina
is one of three basic reports prepared by the Water Resources Research
Institute to guide the development of its research program. Earlier re-
ports included “Water Resources Problems and Research Needs of North
Carolina" and "Water Resources Research Interests in the Senior Colleges
and Universities of North Carolina", published as WRRI Reports 2 and 3,
respectively. This report was first relecased on September 1, 1966, as
“Appendix B=-Research Plan." Since the supply has long been exhausted
and a number of changes have occurred, it has been updated and is being
reissued as WRRI Report No., 4. It lists all known research projects in
North Carolina, including private industry and State and Federal agencies,
as well as the senior colleges and universities.

The distribution of the research projects by industry, agency, or
institution is shown helow. A total of 255 projects are included in the
report., These range in size from major grant or contract work down to
graduate thesis research projects with very low levels of financial support.
It is for this reason that caution must be exercised in interpretating the
relationships between numbers of projects and institution or areas of
research interest,

Distribution of Projects by Institution

Institution Number of Projects

Private Industry

Albemarle Paper 1
Cone Mills 2
Duke Power 2
Ecusta Paper - Olin 2
Fiber Industries 1
Riegel Paper 1
Texas Gulf 1
Weyerhaeuser 1

Sub-total 11

Senior Colleges & Universities

North Carolina State University at Raleigh 65
University of North Carolina at Chapel Hill 52
University of North Carolina at Charlotte 4
University of North Carolina at Greensboro 1
Duke University 35
East Carolina College 6
Guilford College 2

Sub~total 145



Distribution of Projects by Institution, Continued

Institution Number of Projects

State Agencies

Division of Commercial & Sports Fisheries 5
Division of Inland Fisheries 26
Sub-total 31

Federal Agencies
Forest Service 2
Soil Conservation Service 1
Biological Laboratory, Bu. Comm: Fish. 8

Radiological Laboratory, Bu. Comm. Fish. 9
Geological Survey 17
Tennessee Valley Authority 11

Sub-total 48

Grand Total 255
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PRIVATE INDUSTRY

Albemarle Paper Company

1.

Title: Status and Abundance of Striped Bass in the Roanoke RiVer,
N. C.

Looation: Roanoke River and Albemarle Sound

Description: See project (1) Dr. Wm. W. Hassler, Dept. Zoology,
N. C. State University for description. :

Cone Mills Corporation

1.

Title: Research on Textile Wastes

Location: Greensborc, N. C.

Description: Continuous studies on treatment of textile wastes from
finishing and dyeing and effect of change-over to biodegradable
compounds on treatment.

Starting Date: Continuing Completion Date: Indefinite
Title: Research on Lint-Beafing Textile Wastes

Location: Haw River, N. C.

Description: Study of effect of large amounts of short fibers in
wastes on treatment,

Starting Date: Continuing Completion Date: Indefinite

Duke Power Company

1,

Title: Limnological Studies of Hydroelectric Impoundments
Location: Catawba River, North and South Carolina

Description: The effect of operation of reservoirs for hydro-
electric purposes is investigated from the viewpoint of chemical water
quality. Samples are taken at selected sites from each of twelve
reservoirs on a monthly basis from November through April and on a
biweekly basis from May through October. These samples are analyzed
for dissolved oxygen, temperature, pH, turbidity, total iron, total
manganese and biochemical oxygen demand. The results from these
analyses are stored in the data bank program of Duke Power Company's
electronic computer.

Starting Date: 1959 Completion Date: Continuing



Title: A Study of the Physical Principles Relating to Power Plant
Condenser Cooling Water Discharges

Location: Lake Norman near Marshall Steam Station

Description: The distribution of cooling water discharged from

a thermal power plant will be investigated by obtaining hydrographic
and meteorological data. These studies will attach scientific signifi-
cance to some empirical factors used in predicting the size of heat
dissipation areas at both proposed and existing thermal plants under
various plant loading and meteorological conditions.

Starting Date: June 1966 Completion Date: Continuihg

Ecusta Paper Division = Olin

1.

Title: Disposal of Pulp Mill Effluent
Location: Pisgah Forest, N. C.

Description: To separate spent liquor from flax pulp, concentrate and
dispose of spent liquor

Starting Date: 1951 Completion Date: Continuing
Title: Study of Paper Mill Effluent !
Location: Pisgah Forest, N. C.

Description: Study of the effluent from a multi-machine paper mill
and the development of means of sedimentation clarification.

Starting Date: 1966 Completion Date: Continuing

Fiber Industries, Inc.

1.

Title: Treatment of Plant Effluent for Reuse as Process Water

Location: Shelby, N. C.
Description: A pilot study of the economic practicality of treating
effluent from a synthetic fiber manufacturing plant to a degree which

will allow its reuse as process water.

Starting Date: 1967 Completion Date: 1968




Riegel Paper Corporation

1.

Title: Development of Disposal Facilities for Kraft Pulping
Sludge

Location: Riegelwood, N. C.

Description: To develop most economical method of disposing of
sludge from the primary clarification of Kraft pulping and paper-
making wastes. Present facilities consist of storage ponds which
must be cleaned or replaced. Dry-piling accumulated sludge will be
the first pilot project.

Starting Date: Jan. 1967 Completion Date: Indefinite

Texas Gulf Sulfur Company

1. Title: Changes During Eutrophication of an Estuary

Location: Pamlico Estuary, N. C.

(Cosponsor - See project (2) Dr. Donald B. Horton, Dept. Zoology,
N. C. State University for description).

Weverhaeuser Company

1.

Title: Status and Abundance of Striped Bass in the Roanoke River,
Albemarle Sound, and Tar River, N. C.

Location: Roanoke River, Albemarle Sound, and Tar River, N. C.

Description: See project (1) under Dr. W. W. Hassler, Dept. of
Zoology, N. C. State University,
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SENIOR COLLEGES AND UNIVERSITIES

CONSOLIDATED UNIVERSITY - NORTH CAROLINA STATE

OF NORTH CAROLINA UNIVERSITY AT RALEIGH

School of Agriculture and Life Sciences

Department of Botany

Dr.

Ernest Q. Beal

1.

Dx,

Title: Marsh and Aquatic Plants of North Carolina
Location: Statewide

Description: Sampling marsh and aquatic plants in North
Carolina and study of each plant's aquatic habitat in
terms of pH, chloride content, total soluble salts, and
percent organic matter.

Starting Date: 1956 Completion Date: 1968

Arthur W. Cooper

Title: Productivity Studies in North Carolina Salt Marshes
Location: Brunswick County, North Carolina (also Dare County)

Description: 1. Determination of acreages of salt marsh

and salt marsh community types in regularly and irregularly-
flooded salt marshes; and 2. Determination of gross and net
primary productivity of vascular plants in these marsh types.

Starting Date: June 1, 1965 Completion Date: June 30, 1967

Title: A Study of Effects of Salt Marsh Mosquito Control
Procedures on Biotic Communities

Location: Bodie Island, Cape Hatteras National Seashore,
Dare County, N. C,

Description: At present a study of the habitat factors and
primary productivity of an irregularly-flooded salt marsh
complex. (Originally was a study of the effects of diking and
flooding on salt marsh communities but, due to failure of
diking procedures, none of these studies have been effected).

Title: Ecology of Black Needle Rush (Juncus roemerianus) in
North Carolina

Location: Salt marshes along the North Carolina coast



Description: Studies of the habitat relationships and

life history of Black needle rush,a species of considerable
importance in irregularly-flooded salt marshes in North
Carolina.’

Starting Date: June 1, 1966  Completion Date: June 30, 1967

Title:; A Preliminary Study of the Ecology, Present and
Alternative Future Land Use Patterns in the Dismal Swamp

Description: To assemble available information from all
sources on the geology, ecology and land use pattern of the
Dismal Swamp, to determine its present land use pattern and
the various alternative future land use proposals, and
determine the feasibility of a full-scale evaluation, in
cooperation with Virginia, of alternative land use propo-
sals for the Dismal Swamp and their predicted effects on

Starting Date: July 1967 Completion Date: June 1968

Title: The Fresh-water Algae in North Carolina

Description: A fresh=-water algal flora of the state is being
written for publication within the next two years. It will
name and indicate the habitat of more than 1,700 taxa of
algae. The book is based on 10 years’ work by one of the
authors and more than 20 years by the other.

Starting Date: March 1, 1966 Completion Date: 1968

4,
Area of North Carolina
Location: Dismal Swamp Area
the area.

Dr. Larry A, Whitford

1.
Location: Raleigh, N. C.

2'

Title: The Mesotaeniaceae and Desmidiaceae in North Carolina
Location: North Carolina

Description: A study of the species and distribution in
North Carolina of two of the most important families of

green algae in fresh-water. The habitat and distribution

of more than 400 species will be listed.

Starting Date: March 1, 1962 Completion Date: June 30, 1967




Department of Crop Science

Dr. William B. Gilbert

1, Title: Water Stress in Relation to Winter-kill of 2 Turf
Species

Location: Greenhouse Field Study, Raleigh, N. C.
Description: 2 turf species subject to varying water
stresses before freezing in field and lab freezer are being
correlated with winter kill.
Starting Date: 1964 Completion Date: 1967

2. Title: Brackish Water for Turf Irrigation
Location: Greenhouse Field Study, Raleigh, N. C.
Description: Water with 2000 ppm. sea salt used for
irrigation of 4 turf species for 1, 2, 3, 4, and 5 weeks
before flushing profile with distilled water.

Starting Date: March 1966 Completion Date: Sept. 1968

Dr. Donald L. Thompson

1. Title: 8Surface Irrigation of Corn

Location: Upper Coastal Plains Research Station at Rocky
Mount and Tidewater Research Station at Plymouth

Description: Developing procedures to apply irrigation
water to corn, using #+ied drrigation pipe.

Starting Date: 1966 Completion Date: 1970

Department of Entomology

Dr. Frank E. Guthrie

1. Title: Adaptation of Vertebrates to Pesticides
Location: Raleigh, N. C.
Description: Selection of animals resistant to pesticides
by maintaining colonies and selecting at LD-50 levels.
When resistant colonies have been selected, the physiological

mechanisms permitting adaptation will be determined.

Starting Date: Oct. 1, 1964 Completion Date: Oct. 1, 1971



Dr. Thomas J. Sheets

1. Title: Persistence of Pesticides in Soil
Location: Peanut growing area of North Carolina
Description: A survey of levels of contamination in soils
with certain chlorinated hydrocarbons under conditions of
normal agricultural practice and persistence of several
pesticides in soils under field conditions.

Starting Date: 1966 Completion Date: Continuing

2, Title: Designing and Testing a Water Monitoring System
for Pesticides in North Carolina

Location: Tar-Pamlico River System

Description: Will attempt to establish general pesticide
use patterns in North Carolina and identify river drainage
systems associated with pesticide use. Sampling procedures
will be outlined and tested on a major river drainage system
in North Carolina.

Starting Date: July 1967 Completion Date: June 1968

Department of Plant Pathology (and School of Forestry)

Dr. Ellis B. Cowling
1., Title: 'Enzymatic Cleavage of Ether Linkages in Lignin

Location: Department of Plant Pathology, N. C. State Univer-
sity, Raleigh, N. C.

Description: Certain wood-destroying fungi have been identi-
fied that can utilize lignin in wood although they lack an
extracellular phenol oxidase of the laccase type (Kirk and
Kelman, Phytopathology 55:739-745)., Using organisms that both
possess and do not possess this enzyme system are seeking with
model compound experiments to determine whether an etherase

or an oxidase is responsible for cleavage of the ether linkages
in lignin. Study holds potential for conversion of lignin in
pulp and paper wastes.

Starting Date: June 1962 Completion Date: Jan. 1968
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Department of Soil Science

Dr.

S. W. Buol

1.

Dr.

Title: ©North Carclina Soil Survey
Location: Entire state

Description: 1In cooperation with the USDA the N. C. Agr.
Expt. Sta. is engaged in the survey of the soils in the
state. 1In addition to mapping the soils studies are made
to determine water-holding capacity, runoff, water-table
depth and frequency and duration of flooding on these
soils.

Starting Date: Continuing Completion Date: Continuing

J. Fulton Lutz

Title: ©Soil Physical Properties and Water Movement
Location: Raleigh, N. C.

Description: A study of the nature and magnitude of the
forces holding water on clays, and its availability to
plants.

Starting Date: 1961 Completion Date: 1968

Title: The Movement and Storage of Water in North Carolina
Soils and the Role of Soil in Determining Water Quality

Location: Raleigh and Waynesville, North Carolina
Description: Soil physical properties affecting water
movement; the soil as a source of water contamination
(herbicides, pesticides, etc.) and the role of the soil

in filtering these out of the water.

Starting Date: June 1965 Completion Date: 1969

Lutz (cooperatively with Thomas J. Sheets)

3.

Title: The Movement of Herbicides off, into, and through
soils

Location: Waynesville, N. C. and NCSU
Description: To determine lateral and vertical movement of

several herbicides of different physical and chemical prop-
erties in soils of known physical, chemical, and mineralogical
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properties; to study movement into and contamination of = )
runoff water; to investigate accumulation and distribution
of several herbicides in the soil profile; to relate lateral
and vertical movement in soil, movement into runoff water,
and accumulation and distribution of chemicals in the soil
profile, to physical and chemical properties of the herbi-
cides, to physical, chemical, and mineralogical properties
of the soils, and to climatological and hydrological data.

Starting Date: Jan. 1, 1967 Completion Date: 1971

Charles B. McCants (cooperatively with Dr. W. G. Woltz)

Dr.

Title: Quantitative Prediction of Leaching Losses of Nutrients
in Soils

Location: Coastal Plains and Piedmont sections of North
Carolina ‘

Description: Experiments are conducted on soils in their

natural geographic position to determine: (a) the relation-

ship between soil properties and infiltration and percolation .
of water and movement of mineral elements in the soil. Studies

on mineral element movement are generally restricted to the

surface 36 inches of soil.

Starting Date: 1960 Completion Date: Continuing

Title: Effect of Different Soil Moisture Regimes on Growth
of Tobacco. '

Location: Experiments are conducted at various sites in the
Piedmont and Coastal sections of the state

Description: Irrigation experiments are conducted to evaluate
the effects of different soil moisture regimes at different
periods of plant growth on yield and quality of tobacco.

Starting Date: 1960 . Completion Date: Continuing

Charles D. Sopher

Title: Soil Productivity and Affects of Soil Properties and
Their Interactions With Management Practices and Climatic
Factors.

Location: North Carolina Lower Piedmont and Coastal Plain

Description: 1In part, this project involves studying the
moisture supplying power of various soil series. Included
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in the study will be the effects of rainfall amounts and
distribution on crop yields produced on selected soils.
Starting Date: July 1, 1966 Completion Date: June 30, 1971

W. G. Woltz

Dr.

Collaborating with Dr. Charles B. McCants on projects de-
scribed above.

William W. Woodhouse, Jr.

Title: The Hydrology of Small Agricultural Watersheds.
Location: Near Waynesville, N. C.
See project (1) T.V.A. for brief description.

Title: Vegetative Stabilization of the Outer Banks of
North Carolina

Location: Outer Banks of North Carolina

Description: Study of the role of vegetation in the pro-
tection of these areas and factors involved in production
and maintenance of suitable vegetation for this purpose.

A small related project is the stabilization and recla-
mation in the phosphate mining area in Beaufort County.

Starting Date: 1961 Completion Date: Continuing

Department of Zoology

Dr.

William W. Hassler

1.

Title: Status and Abundance of Striped Bass in the Roanoke
River, Albemarle Sound, and Tar River, N. C. (Different
phases of this research are sponsored by Albemarle Paper
Company, Weyerhaeuser .Company, Division of Commercial &
Sports Fisheries, and Bureau of Commercial Fisheries.)

Location: Roanoke River, Albemarle Sound, Tar River, N. C.
Description: Population estimates of striped bass in the
Roanoke River; creel census surveys of sport and commercial
fishing; tagging studies; estimate of spawning success; sur-

vival and mortality; trawling studies, etc.

Starting Date: 1955 Completion Date: Continuing
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Title: Life History Studies of Marine Fishes
Location: Oregon Inlet, Hatteras, Ocracoke, Morehead, N. C.
Description: Life history studies involving age-growth,

reproduction, maturation, spawning, movements, migrations,

Starting Date: 1958 Completion Date: Continuing

Title: Cooperative Fishery Unit

Description: This program, sponsored jointly by the Bureau
of Sport Fisheries and Wildlife (USDI) and N. C. State Uni-
versity, trains graduate students in fishery biology. Cur-
rent projects involve studies of fish reproduction, growth,
and genetics; movements of tagged fish in streams; effects
of herbicides on fish and fish-food organisms; and popula-
tion dynamics of fishes in reservoirs.

Starting Date: 1962 Completion Date: Continuing
Title: Fishery Management Investigation of Lake Mattamuskeet

Location: N, C. State University and Lake Mattamuskeet,

Description: A survey of the species of fish present and
their seasonal and annual fluctuations in abundance. The
distribution of certain species in the lakes and canals

Starting Date: July 1, 1966 Completion Date: June 30, 1968

Collaborating with Dr. Donald B. Horton on project "Changes

‘During Eutrophication of an Estuary", described below.

2,

food and ecology.
‘Dr., F. Eugene Hester
1,

Location: Raleigh, N, C.
2.

New Holland, N. C.

will be studied.
Dr. John E. Hobbie
1.
2,

Title: Heterotrophic Bacteria in Aquatic Ecosystems
Location: Pamlico Sound and Lakes and Ponds near Raleigh

Description: Identification, concentration, and turnover rate
of some organic compounds important to heterotrophic bacteria
will be followed in natural waters using the uptake of radio-
isotopes as a bacterial bioassay. Algae as a source of some
of the dissolved organic compounds will be investigated in
pure cultures. 1In addition, the heterotrophic activity of
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the bacteria will be tested as a rapid indication of mild
pollution on eutrophication in fresh and estuarine environ-
ments.

Starting Date: Oct. 1966 Completion Date: Sept. 1968

Title: Changes During Eutrophication of an Estuary
(cooperatively with Dr. John E. Hobbie =~ Cosponsored by

Location: Pamlicc Estuary, N. C.

Description: Quantitative measurement of effects of
pollutants and ensuing eutrophication on communities of
plankton, rooted aquatic plants, and macrobenthos; and to
determine factors that influence the distribution and abun-
dance of various species. Prediction of effects of further
pollution and, if possible, to make suggestions for allevia-
tion of eutrophication. Demonstration of value of field
plot design for understanding of biology of an estuary and
for predicting effects of a pollutant. Study of hetero-
trophic activity of the planktonic bacteria with radio-
isotopes as a method of indicating degree of eutrophication

Starting Date: 1966 Completion Date: 1969

Dr. Donald B. Horton

1,
Texas Gulf Sulfur Co.)
and pollution.

2.

Title: Phosphate Mining Effluent in Estuarine Ecology
Location: ©Pamlico Laboratory, Aurora, N. C.

Description: Experimental studies of the effluent from
phosphate mining operations and its effect on selected com-
ponent species of biota. A series of pools and artificial
estuaries will be used to determine biological activity of
untreated effluent of mining operations, effect on suspended
clays, effect on sedimentation and differing substrates on
biological activity, and biological effect of sewage treat-
ment plant effluent--alone and in combination with mining
wastes-~on estuarine ecology.

Starting Date: 1966 Completion Date: 1969
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Schools of Engineering and Agriculture and Life Sciences

Department of Biological and Aesricultural Engineering

Dx.

George J. Kriz

1‘

Mr.,

Title: Unsaturated Moisture Movement Through Porous Media
Location: Raleigh, N. C.

Description: Study moisture movement through porous

media to seeds and plant roots to determine moisture uptake
in various soil types.

Starting Date: 1966 Completion Date: Continuing
Title: Saturated Moisture Movement Through Porous Media
Location: - Raleigh, N. C.

Description: Develop drainage criteria for various con-
ductivity values by utilizing a Hele-Shaw model. Deep

seepage, intermittent and constant recharge and varying
depths of drains and ditches to the impermeable layer will

be investigated as to their effect on drainage design criteria,

Starting Date: 1966 Completion Date: Continuing

Ronald E. Sneed

Dr.

Title: Irrigation Requirements of Corn, Cotton and Peanuts
Location: Scotland Neck, N. C.

Description: To determine moisture requirements of these
crops for maximum net returns, critical periods of moisture
stress, amount of supplemental water needed in Coastal Plain,
N. C. From this study and study of weather records, the
feasibility of irrigation of these crops can be determined.

Starting Date: 1963 Completion Date: 1967

Cliff R. Willey

Title: Effect of Excess Soil Water on Crop Growth and Water
Use

Location: Raleigh, N. C.

Description: Crops (tobacco, at present) are grown in
lysimeter tanks. Various treatments of water table level
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and drainage conditions are applied to two soil types (24
tanks, 4 treatments). A water budget is maintained. Crop
response to short periods of flooding are measured.

Starting Date: March 1966 Completion Date: 1969

Title: The Influence of Root Physiology and Morphology on

Description: Experiments are conducted to ascertain the
physiological, morphological, and cytological changes that
occur in roots under conditions of poor aeration. An attempt
is being made to define poor aeration in terms of the level
of oxygen and carbon dioxide. Some experiments are conducted
to determine the length of time that roots can tolerate in-
adequate soil oxygen and excess carbon dioxide without
permanent damage to the root system.

Starting Date:; 1964 Completion Date: 1969

Title: Effect of Water Table Depth on Crop Performance

Description: Crop plants are grown in the field in lysi-
meters which hold one or more cubic yards of soil. The
lysimeters are protected from rain by automatic movable
shelters. Water table depths are maintained at 6-12-18-
24=30=36~ and 40- inches below the soil surface during the
growing season., Certain measurements such as the soil
moisture content, oxygen diffusion rate in the root zone
and oxygen partial pressure are made. Yields both as to
quantity and quality are determined.

Starting Date: 1963 Completion Date: 1968

Dr. Ralph E, Williamson
1.
Plant Response to Aeration
Location: Raleigh, N. C.
2,
Location: Raleigh, N. C.
Dr. Edward H. Wiser
1,

Title: Rainfall Disposition over a Sloping Land Mass
Location: Raleigh, N. C.

Description: Soil filled flume to be studied for moisture
movement.

Starting Date: June 1965 Completion Date: Indefinite
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. . %*
2, Title: Water Balance Ahoskie Creek
Location: Bertie County, N, C.
Description: Study of soil moisture content to be com-
bined with measurements of rainfall and runoff to evaluate
water balance in coastal watershed.

Starting Dates . 1965 Completion Date: Indefinite

School of Engineering

Department of Civil Engineering

Dr, Michael Amein

1. Title: Streamflow Routing and Rainfall-Runoff Relationship
Location: Raleigh, N. C. (Neuse River data)
Description: To route flow through streams by integration
of the equations of unsteady flow and to develop runoff
hydrographs by the equations of unsteady flow or by some
other numerical technique.
Starting Date: June 1965 Completion Date:; June 1968

2. Title: Beach Erosion in North Carolina

Collaboration with Dr. Jay Langfelder. Project described
below,

Dr, William S, Galler

1. Title: Optimization Analysis and Comparison of Various Trick-
ling Filter Models

Location: With Dr. H. R. Gotaas of Northwestern University

Description: Comparison of optimum design characteristics
of various trickling filter models proposed in literature.

Starting Date: Continuation of graduate research.
Completion Date: June 1967

* See Entry SCS-USDA for full description of project in which investiga-
tor is participating.
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A. I. Kashef

Dr,

Title: Diffusion and Dispersion in Porous Media
Location: Raleigh, N. C.

Description: The study of the mechanics of seepage in salt
water intrusion problems utilizing a Hele-Shaw Model,

Starting Date: June 1965 Completion Date: June 1968
Title: Flow Through Vertical Cores of Dams

Location: NCSU

Description: The analysis of hydraulic faces within verti-
cal dams to such an extent to be able to locate the free
surface as well as the hydraulic potentials within the flow
medium,

Starting Date: May 1966 Completion Date: . Continuing
Leaky Confining Beds of Time-Dependent Properties

Location: = NCSU

Description: The study of the leakage of confining layers
above and below artesian aquifers by considering the change
in the hydraulic conductivity and storage by time,

Starting Date: March 1966 Completion Date: Fall 1967

Title: - Drainage Efficiency of Filter Blankets in Sump
Vertical Curves ‘

Location: * Highway Research Program, NCSU

Descriptions; The study of the efficiency of present drainage

standards mainly in Interstate Highways where sump curves
exist, Recommendation of improving design procedures will
be given. '

Starting Date: June 1966 Completion Date: Jan. 1968

Jay. Langfelder (cooperatively with Dr, Michael Amein)

Title: Coastal Erosion Studies in North Carolina
Location: North Carolina Coastal Area

Description: A study of coastal erosion along the entire
coast of North Carolina using long term lapse aerial
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photography and wave refraction techniques, These
approaches are to be combined with the existing conditions
to delineate the probable areas of severe erosion,

W

Starting Date: June 1, 1966 Completion Date: Sept. 1, 1968

Prof. Charles Smallwood, Jr,

le

Title: < A Mathematical Model of the Hydraulics and Hydrology
of Pamlico Sound (with Dr. M., Amein)

Location: Raleigh, North Carolina and field

Description: First phase completed and reported in MS
thesis of T. J. Jarrett. Work continues with objective of
preparing a model of hydraulic flow for 10 years, seven day
low flow for prediction of biochemical oxygen demand and
dissolved oxygen.

Starting Date: ‘July 1, 1965 Completion Date: Indefinite

Title: The Effect of Density Currents in Impounding Reser-
voirs

Location: Raleigh, North Carolina

Description: ' .The objective of this study wich has just been
initiated is to. determine the effect of density currents re-
sulting from influx of pollution or water of different tempera-

tures or dissolved solids on the operation of water intakes.

Starting Date: Jan. 1, 1967 Completion Date: June 1968

- Title:; The Optimization of Water Supply from the Neuse

River in the Research Triangle Area

Location: Raleigh, North Carolina

‘Description: The Neuse River and its tributaries is the

primary source of water supply for the Research Triangle,
An approach to optimizing the transmission of water in the
area at minimum cost to the consumer is being investigated.

Starting Date: Sept. 1966 Completion Date: Sept. 1967
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Department of Engineering Research

Miss F. M. Richardson

1.

Title: Removal of Radioactive Contaminants From Aqueous
Solutions

Location; Raleigh, N. C.

Description: * Study of a new mixer-hydrocyclone counter
current contractor system for removing low level radio-
active waste. Natural materials such as vermiculite and

local clays are being used as ion absorbers,

Starting Date: 1966 Completion Date: Continuing

_Department of Mineral Industries

Dr.

C. J. Leith

1.

Dr.

Title: Erosion, Sand Origin, and Sand Movement in the
Coastal Areas of North Carolina

Location: Raleigh and Quter Banks, N. C.

Description: Sampling and analysis of dynamics of beach
areas in terms of materials making up the beach.

Starting Date: June 1966 Completion Date:; Sept. 1967

Title: Investigation of Bedrock Surface Beneath Pamlico
River Channel (in cooperation with Dr. Charles W. Welby)

Location: Raleigh and Beaufort County, N. C.

Description: Geophysical survey of the bottom of the
Pamlico River and interpretation of geophysical and subsur-
face geologic data in terms of hydrologic conditions in
ground water aquifers. ‘

Starting Date: July 1966 Completion Date: Sept., 1967

John M, Parker, IIIL

Title: Geology of Wake County, N. C.
Location: . Wake County, N. C.
Description: Mapping of bedrock units in county, determina- -

tion of structure and history, and examination of mineral
deposits, The resulting map and report are to be published
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by the N, €., Div. of Mineral Resources, This is not
primarily a water resources research project but it relates
to any ground water investigations within this area and to
others elsewhere where similar geologic conditions exist,

Starting Date: Continuing Completion Date: Continuing

Charies W, Welby

Title: Croundwater Occurrence and Yields in Raleigh
Quadrangle )

Location: Raleigh and Wake County, N. C.

Description: Study of factors controlling groundwater in
crystalline rocks and methods of improving predictability
of yields,

Starting Dates Sept. 1965 Completion Date: June 1967

Title: Bedrock Surface Beneath Pamlico River Channel

Collaboration with Dr, C. J. Leith

School of Forestry

Department of Forest Management

Dr,

T, Ewald Maki

10

Title: Drainage, Site Preparation and Site Improvement in
Relation to Regeneration of Pocosin Lands

Location: ' Hofmann Forest, Onslow & Jones Counties, N. C.

Description: This project attempts evaluation of physi-

cal treatments such as ditching, disking, bedding, and burn-
ing, and chemical treatments such as liming and fertilizing
on the rhizosphere, vegetation, water-table behavior and the
survival and growth of planted tree seedlings.

Starting Date: 1962 Completion Date: Initial phase
1967

Title: Relative Productivity of lower Piedmont Sites for
Pines or Hardwoods

Location: Mainly Hill & Hope Valley Forests, Durham & Chatham
Counties, but also on industry lands
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Description: This project attempts assessment of site
quality, including moisture relationships, to establishment
and growth of different species of pine and hardwood, and the
influence of vegetation control and site preparation measures
on. improvement of soil moisture particularly during the criti=
cal stand establishment period.

Starting Date: 1958 Completion Date: Continuing

Hardwood Resources Program

Prof, R. L. McElwee

1‘

Title: Effect of Inundation and Deer-Browsing Damage to Hard-
wood Regeneration

Location: Halifax and Bertie Counties, N. C. (A joint study
between N, C. State, Industrial interests, and U, S. Forest

. Serv,, & the U, S, Corps of Engineers)

Description: The study is investigating the relative in-
fluence of the changed water regimes imposed on Roanoke River
bottomlands by Kerr Dam and the browsing of a very heavy deer
herd on the establishment and growth of hardwood timber. Three
forest stand conditions, tupelo-cypress-swamps, ash flats,

and sweetgum sites are being studied by comparing regeneration
protected from the deer herd with those exposed to browsing.

Starting Date: Continuing Completion Date: ' Continuing

Department of Wood Science and Technology

Dr.

Exric L. Ellwood

1.

Title: Chemical and Biological Utilization of Wood
Location: Raleigh, N. C.

Description: Lignin in wood is largely a waste material in
the manufacture of pulp and paper. The study proposes to
examine the selective degradation of lignin by means of
enzymes with a view to deriving marketable derivatives from
lignin. Successful accomplishment would markedly reduce water
pollutants produced in the pulping process,

Starting Date: July 1, 1965 Completion Date: July 1, 1968
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School of Liberal Arts

Department of Politics

Dr, William J. Block

1. Title: Rural Zoning - People,. Property, and Politics
Location: U, S.
Description: An analysis of rural zoning, its uses, mis-
understandings, reasons for supporting and opposing, and the
roles of laymen and professionals in adopting and administer-
ing zoning ordinances. Includes flood plain and recrea-
tional zoning.

Starting Date: 1965 Completion Date: 1967

School of Physical Sciences and Applied Mathematics

Depar tment of Chemistry

Dr., Lawrence H. Bowen

1. Title: Thermodynamics of Aqueous Solutions of Group V Metal
Tetraphenyl Salts

Location: Raleigh, N. C.

Description: . Differential vapor pressure techniques are
being used to determine thermodynamic properties of aqueous
solutions of these salts,

The differences from inorganic salts due to the organic
groups around the metal are being determined with generaliza-
tion to behavior of more complex organic and biological
materials,

Starting Date: 1965 Completion Date: Continuing

2, Title:  Separation of Radiocactive Tracers from Solution

Location: Raleigh, N. C.

Description: At present solvent extraction studies are being
carried out on the separation of radioactive halides from
aqueous solution using organic extractants. Future work is
planned for studying radicactive metal extraction, particularly
fission products. This technique is applicable for trace

quantities.

Starting Date: 1964 Completion Date: Continuing
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Dr., Forrest C, Hentz, Jr.

1,

Title: Solubility Equilibria Involving Metal Oxides and
Corresponding Aqueous Metal Perchlorates

Location: Raleigh, N. C.

Descriptions Hydrolytic-polymer formation will be studied

by solid oxide-aqueous metal perchlorate solubility equilib-
ria with temperature, bulk ionic strength, and total metal-
ion concentration as the main variables. The hydrolyzed
solutions will be characterized as to the nature of the
solute by acidity, spectrophotometric, and light-scattering
measurements, The results of these measurements, along with
the thermodynamics and kipetics of the solution process, will
be used to provide evidence as to the structural relationship
between hydrolytic solute species and solid-phase entities,

Starting Date: June 1965 Completion Date: June 1967

. Department of Experimental Statistics

Dr., Don W. Hayne (cooperatively with Mr, Robert E, Mason)

1.

Title: Usefulness of Weather Records in Predicting Numbers
of Ponds in Prairie Canada

Location: N, C, State University - Field

Description: = Since the early 50's, the Bureau of Sport
Fisheries and Wildlife has counted the numbers of "ponds™
(bodies of water, largely ground water) in 7 portions of
Prairie Canada, The number cf ponds is considered to be an
index to the well-being of the breeding populations of water-
fowl, and large numbers of ponds mean a larger shoctable sur-
plus of waterfowl. With Mr., John Lynch of BSFW, we are in-
vestigating how well one can (.} predict the number of ponds
next May from knowledge available (2.) estimate the numbers
of ponds, given only precipitation records,

Starting Date: April 1965 Completion Date: 1967
Title: Phosphate Mining Effluent in Estuarine Ecoclogy

Collaboration with Dr. Donald B. Horton., . Project described
under Department of Zoology.

Title: Consulting on Fisheries Problems

Location: On campus, North Carolina State University, and
throughout 10 Southeastern states,
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Description: The Southeastern Cooperative Fish and Game
Statistics Project, a unit of the Institute of Statistics,
services the statistical needs of member States insofar as
fisheries (and game) projects are concerned. Many problems
in aquatic biology are covered. These are of wide variety
covering fisheries biology and management, physical and bio-
logical limnology and the ecology of aquatic fauna and flora,
The largest category of problems is concerned with the
appraisal of sport fishing, both fresh-water and marine.

Starting Date: 1969 Completion Date: Continuing

Robert E., Mason

Dr.

Title: Usefulness of Weather Records in Predicting Numbers
of Ponds in Prairie Canada

In collaboration with Dr. Don W. Hayne. . Project described
above,

Title: Southeastern Cooperative Fish and Game Statistics

Location: On campus, North Catolina State University, and
throughout 10 Southeastern states

Description: . Larger problems of relationships among wild
populations and measurable variables, especially those
involving the use of a computer,

Starting Date: 1959 Completion Date: Continuing

L. A. Nelson: (in cooperation with Soil Science Dept, and TVA)

Dr.,

Title: The Hydrology of Small Agricultural Watersheds
Location: Near Waynesville, N. C.
Descriptions See Project (1) T.V.A. for brief description.

C. H. Proctor

Title: Consultant to Louisiana Bureau of Qutdoor Recreation
Location: Louisiana

Description: Sampling units have been created and a question-
naire pretested for a survey of recreational resources of the
state outside of New Orleans. We are working on a design

for New Orleans,

Starting Date: March 1966 Completion Date: 1968
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David W, Turner

Title: Douglas Reservoir Test of the Poisoning Technique
for Population Study

Location: Douglas Reservoir, Tennessee, and campus,North
Carolina State University

. Description: A frequently used method of fishery in-

vestigation is to poison the fish in small coves of a lake
with rotenone and try to judge the composition of the

larger body by the dead fish collected after poisoning. A
large arm (116 acres) of Douglas Reservoir was poisoned a
year ago and separate records kept of fish in small coves and
the main arm., These data, on. 6,000 IBM cards, are being
analyzed by Mr. Turner.

Starting Date: Oct. 1965 Completion Date: June 1967

. School of Textiles

Department of Textile Chemistry

Dr.

H. Y. Jennings

1.

Title: Recovery of Warp Sizes

Location: Raleigh, N. C.

Description: This investigation has as its objective the
development of recoverable and reusable warp sizes. Such
sizes replace existing materials which are scoured from

fabrics and may act as sources of stream pollution,

Starting Date: 1965 Completion Date: Continuing

U, S..Weather Bureau-ESSA- USDC

State Climatologist-Campus NCSU

Mr,

Albert V. Hardy

1.

Title: Weekly Precipitation Normals, North Carolina Stations
Location: State Climatologist's Office

Description: Plan to compute normals of precipitation for
standard calendar weeks for all North Carolina stations having
sufficient record; to be used to supplement present monthly
normals, The weekly normals will be useful in planning for
farm activity, such as planting and harvesting dates, and

for planning other outdoor activity.

Starting Date: 1967 Completion Date: Continuing
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CONSOLIDATED UNTVERSITY UNIVERSITY OF NORTH CAROLINA

OF NORTH CAROLINA AT CHAPEL HILL

College of Arts and Sciences

Department of Botany

Dr.,

William J, Koch

10

Dr.

Title: - Studies of Aquatic Fungil

Location: Chapel Hill

Description: ' Evaluation of cytolegical and developmental
features of special importance in taxanomic, systematic,
and evolutionary interpretations within aquatic fungi.

Starting Date: 1963 Completion Date: Continuing

Max H, Hommersand

Title: Morphological Studies of Some Red Algae
Locations = Chapel Hill, N. C.

Description: An investigation of the growth, development and
differentiation of vegetative filaments and reproductive
systems of marine red algae. Comparative morphological and
anatomical studies of different species, genera and families
of red algae have been carried out in an attempt to de-
termine natural relationships useful in classification. Ex-
perimental morphogenetic studies on filament development at
the growing apex, and the ‘initiation of the reproductive
system have been started,

Starting Date: Continuing Completion Date: Continuing

Title: Photosynthesis, Respiration, and Metabolism in
Chlorella and Chlamydomonas

Location: Chapel Hill, N. C.

Description: Investigation of the assimilation and metabolism
of exogenous substrates glucose and acetate in whole cells

and cell homogenates of some unicellular green algae in the
light and in the dark. Studies have been carried out on the
wave length dependence for photoassimilation of acetate in

the light; the pathways of acetate metabolism in the light

and in the dark before and after adaptation to exogenous
substrate; effects of inhibitors and uncouplers of oxidative
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phosphorylation on endogenous respiration and on glucose
and acetate respiration.

Starting Date: Sept. 1964 Completion Date: Sept. 1967

Title: Diversity, Abundance, and Productivity of the Benthic

Description: Systematic sampling of the benthic flora will
be conducted to determine the above described parameters,

Starting Date: May 1966 Completion Date: 1968

. Title: Productivity and a Diversity of Fresh Water Phyto-

Description: Identification and productivity measurements
in natural and artificial culture conditiouns.,

Starting Dates April 1966 Completion Date: 1968

Title: Studies of Some Fungus Parasites of Mosquitoes
Location: Southeastern U, S. and India (Hdq. at Chapel Hill)

Description: Primarily a study of Coelomomyces spp.,
emphasizing taxonomy, morphology, cytology and ecology, and
involving experimental infection of mosquitoes with the fun-
gus, and an evaluation of any potential use of the fungus for
controlling mosquito populations with biological agents,

Starting Date: 1960 Completion Date: 1969

Dr, J. Frank McCormick

1,
Flora of Bogue's Sound, N. C.
Location: Morehead, N. C.

2.
plankton in a Fresh Water Lake
Location: Chapel Hill, N. C.

Dr, Clyde J. Umphlett

1.

20

Title: . Ecological Investigations of Flagellated Aquatic
Fungi

Location: Chapel Hill, N. C.

. Description: (1) Study of distribution in depth of

Saprolegniaceae correlated with factors of physical environ-
ment; (2) . Evolution of methods for making quantitative
studies of naturally occurring fungus populations; (3)
Qualitative studies to determine if laboratory isolations from
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collected samples are indicative of the constituency of
the fungus flora occurring naturally in bodies of fresh
water,

Starting Date: 1966 Completion Date: Indefinite

Depar tment of Chemistry

Dr.

Royce W, Murray

1.

Dr.

Title: Electrochemical Studies of Adsorption

Location: Chapel Hill, N.. C.

Description: Basic research into the reasons for and
factors controlling adsorption of metal complexes from
aqueous solutions at metal surfaces is being conducted with

electrochemical techniques serving as tools for measuring
surface excess,

Starting Dates ' Jan, 1964 Completion Date: March 1968

Henry C. Thomas

Title: Self-Diffusion of Ions Through Siliceous Gels

Location: = Chapel Hill, N. C.

Description: Study of self-diffusion coefficients as re-

lated to solution composition, temperature, and clay con-

tent in suspensions of montmorillonite at chemical equilibrium,

(Present grant is a continuation of some 10 years of work.,)

Starting Date: April 15, 1966 Completion Date: April 15, 1968

Department of Geology

Dr.,

Daniel A, Textoris

1.

Title: Petrology of the Castle Hayne Fm.,, North Carolina

Location; Vicinity of Castle Hayne, N. C.

. Description: After field samples are taken, the rocks will

be studied by thin section analysis and x-ray diffraction to
determine the diagenesis of the limestone. The unit is an
important aquifer, and realization of how and why the per-
meability and porosity developed can lead to better control
and development of the water.

Starting Date: Fall 1966 Completion Date: 1970
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Department of Zoology

Dr.

Charles: E. Jenner

1-

Dr.

Titles : Environmental Control of Seasonal Activity
Location: Chapél Hill, N, C.

Descriptions ' Effect of photo~periocdism on the growth
and reproduction of various aquatic insects,

Starting Date: 1950 Completion Date: Continuing

Allen E., Stiven

Title:  Experimental Epidemioclogy of Fresh Water Host
Pathogen Systems

' Location: Chapel Hill, N, C.

Description: Multiplication of parasites of fresh water
organisms (Hydra) and artificial epidemics on other hosts
and colonies,

Starting Date: 1963 Completion Date: Continuing

Title: . Population Dynamics. and Energetics in Fresh Water
Snail Populations

Location: Chapel Hill, N, C.
Description:  Population dynamics of stream-dwelling
gastropods and the impact of dominant stream species on

chemistry and biological diversity of streams.

Starting Date: 1964 Completicn Date: Continuing.

Graduate School

Department of City and Regional Planning

Dr,

Maynard M, Hufschmidt

la

Title: Reconnaissance of Applicability of Systems Analysis
Techniques to Tar River-Pamlico Sound Region, N. C.

Location: - Tar River-Pamlico Sound Region, N. C,

Description: Investigation of practicability of a systems-
oriented research project, involving the integrated analysis
of political-institutional, economic, and physical-techno-
logical systems, with special reference to impacts of
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current and perspective industrial development associated
with phosphate exploitation,

Starting Date: June 1966 Completion Date: Continuing

2, Title: Feasibility of Adapting River System Simulation
Models to Incorporate Inputs of Weather Prediction and Modi-
fication
Location: Chapel Hill, N. C.
Description: Investigation of modifications required in river
system simulation models to allow them to be used to test the
results of weather modification measures--changes in areal
and temporal distribution of rainfall--and of new and improved
methods of weather prediction,

Starting Date: Sept., 1966 Completion Date: June 30, 1967

Institute of Fisheries Resgearch

Dr, A, F. Chestnut (Director)

1., Title: Estuarine Monitoring Program
Location: * Coastal Area of North Carolina

Description: Eighteen stations selected in various salinity
levels in the estuary will be sampled at monthly intervals
to determine measurable residues of chlorinated hydrocarbons
in oysters, clams, fish and plankton samples, Chemical
analyses will be made at Dept, of Interior, Bureau of
Commercial Fisheries Biological laboratory, Gulf Breeze,
Florida,

Starting Date: June 21, 1966 Completion Date: June 20, 1967
2, Title:  Artificial Culture of Marine Lamellibranchs

Location: Bogue Sound

Description: Rearing of larvae of various marine lamel-

libranchs from fertilized ova secured by spawning under labora-

tory conditions. Adults reared from the larvae are planted

in natural areas to determine growth rates, mortalities and

feasibility of "farming" species of economic importance,

Starting Date: Continuing Completion Date: Continuing
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Earl E., Deubler, Jr.‘(cooperatively‘with Dr., Austin B. Williams)

1.

Dr..

Title: * Studies on Macroplanktonic. Crustaceans and
Ichthyoplankton of. the Pamlico Sound Complex

Location: Western Pamlico Sound, Pamlico River and Neuse
River in North Carolina

Description: (a)  secure data on recruitment of larval
forms in, (b) establish index of the nature of the larval
complex before possible alterations by mining and other
engineering projects, (c) analysis of relationship between
certain physical events and relative larval abundance.

Starting Date: :Dec. 1, 1966 Completion Date: Nov, 30, 1967

William E, Fahy

" Dr,

Title: Influence of Environment (Temperature) upon Develop-
ing Meristic Structures in Developing Marine Fishes

Location: U.N.C,, Institute of Fisheries Research, Morehead
City, N. C.

Description: ' Eggs and larvae of the mayfish, Fundulus
majalis, are reared in a saltwater circulating, temperature-
controlled apparatus to determine the influence of different
temperature regimes upon the number of developing meristic
structures (vertebrae, fin rays, basalia, and scales), Time
of fixation of number of structures as well as the numbers
themselves are being determined.

. Starting Date: 1958 Completion Date: Indefinite

(long-term)

Jan J. Kohlmever

Title: Morphological and Taxonomical Studies of Marine Fungi
Location: Mainly U. 8. East coast

Description: All species of higher marine fungi are

examined microscopically and are illustrated. Taxonomy of

these organisms is reevaluated.

Starting Date: Continuing Completion Date: Indefinite
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Title: Ecological Investigations on Marine Fungi in Sandy
Beaches and Estuarine Salt Marsh Plants

- Location: North Carciina

Description: Species of marine fungi occurring in these
habitats are determined and their importance in the de-
terioration of plant remains is examined.

Starting Date: 1966 Completion Date: Indefinite

Prof, Hugh J. Porter

lo

Dr,

Title: Ecological Study of the Hard Clam (mercenaria)
Populations in North Carolina Waters

Location: Bogue Sound, Core Scund and coastal waters off
Shackleford Banks

Description: Morphometric characteristics of two species
and their intergrades in nature are being investigated;
gonadal cycles in relation to time and temperature are
followed; factors influencing hatchery culture of juvenile
stocks are being investigatead,

Starting Date: Continuing Completion Date: Indefinite

Title:s Survey of Marine and Estuarine Mollusca in North
Carolina Waters

Location: All marine and brackish water areas in North
Carolina

Description: Permanent catalogued collections of North
Carolina mcllusca is established at the Institute. Addi-
tions from collecting trips in brackish and marine areas

and. from ecological investigators. This collection will aid
in a published list of North Carolina mollusca with their
known North Carclina range.

Starting Date: Continuing . Completion Date: Indefinite

Austin B, Williams

Collaborating with Dr. Earl E. Deubler, Jr. on project
described above,
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William J. Woods

10

Title: . Current Study on the Neuse River and Estuary
Location: Neuse River Estuary

Description: . Study of the movement of water through the
Neuse River estuary to achieve a better understanding of
flushing rate and circulation patterns in this estuary,
This is part of an overall effort to determine circulation
patterns in the Pamlico Sound complex.

Starting Date: July 1, 1967 Completion Date: June 30, 1968

Title: Studies on Hydrography and Plankton of Western. Pam-
lico Sound

Location: : Western Pamlico Sound
Description: In situ studies of primary production,
nutrient enrichment experiments and analyses of various

factors that influence and measure production,

Starting Date: Continuing Completion Date: Indefinite

Institute of Government

Prof, Milton S. Heath, Jr.

lo

Title: Comparison of State Water Pollution Control Laws
and Programs

Location: = Chapel Hill and Selected States

" Description:. A study of the water pollution control laws

and program administration in selected states to determine
relative efficiency of programs in terms of such factors

as economy, technical proficiency, political viability, and
social and land use effects,

Starting Date: 1965 Completion Date: 1967

Title: Organizational Arrangements for Public Water
Services in N, C.

Collaborating with Prof. Warren J, Wicker. Project described
below,
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Prof. Warren J. Wicker (ccoperatively with Prof, Milton S.

Heath, Jr.)

1. Title: Organizational Arrangements for Public Water Ser-
vices in North Carclina

Location: . Chapel Hill, N, C.
Description: - Survey of existing orgsnizaticnal arrange-
ments; legal authcrity for the provisions of services; and

identification of arsas of inadequate coverage,

Starting Date: 1963 Completion Date: ~ Continuing

Institute for Research in Social Science

Center for Urban and Regional Studies

Dr. Edward J. Kaiser

Collaborating with Prof. Shirley F. Weiss on project described
below.

Prof. Shirley F. Weiss (cooperatively with Dr, Edward J, Kaiser)

1. Title: Envirormmental Enginsering Policies and Urban Develcp-
ment

Location: * Center for Urban and Regional Studies, Evergreen
House

Description: The specific aims of the research investigation,
outlined below, represent a continuing effort at perfecting

a system of linked models which will have operational utility
in evaluating public policies, including water and sewsr
systems, for their land development implications.,

(1) To develop a residentiasl forecast model for testing the
impact of key environmental engineering policies on
long-term patterns of urban growth,

(2) To develop '"producer" submodels for testing the short-
term and long-term impact of key envirommental engineer-
ing policies on the locaticn decisions of land developers,
builders, and financiers.

(3) To develop parallel "consumer' submodels for testing the

' short-term and long-term impact of environmmental engineer=
ing policies on the locaticnal decisions of homeowners,
first-time buyers, and renters,
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(4) To explore the specificity or universality of the im-
pact of environmental engineering policies on urban
growth patterns, by comparative testing of another
urban area of similar size and composition (200,000 popu-
lation level) and of successively larger urban areas
(for example, 500,000 and 1,000,000 population levels).
NOTE: Greensboro, North Carolina, is the basic labora-
tory area and Atlanta, Georgila, has been established
as the major comparative study area,.

Starting Dates Sept. 1, 1965 Completion Date: Aug. 21, 1969
Title: Lake-Oriented Residential Subdivisions in North
Carolina - Decision Factors and Policy Implications for

Urban Growth Patterns

Location: = Chapel Hill, N. C.

Description: Examination of the decisional variables which
are important to developer-builders in selecting tracts of
land for lake-oriented subdivisions., Examination of consumer

preferences relating to lake-criented subdivisions,

Starting Date: July 1, 1967 Completion Date: June 30, 1968

School of Public Health

Department of Envirommental Sciences and Engineering

Dr,

J. Donald. Johnson

1,

Title: A Field Test for Free Chlorine

Location: Department of Environmental Sciences and Engineer-
ing, Chapel Hill, N. C.

Description: A new analytical procedure based on stabilized
neutral orthotolidine has been developed and is being applied
as a. simple, interference-free colorimetric procedure for

the analysis of free chlorine in the presence of the chlor-
amines, nitrite, iron and other interferences which currently
are found in the standard acid orthotolidine test,

Starting Date: June 1963 Completion Date: Sept. 30, 1968
Title: Ion Flotation of Group Two Metals with Fatty Acids

Location: . Department of Environmental Sciences and Engineer-
ing, Chapel Hill, N. C.
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Description: Ion flotation is being further studied for

the selective removal of metal ions in solution by means of
compound formation, The salts of long-chain carboxylic acids
are being used as collectors for calcium and strontium, It
is anticipated that radicactive tracer techniques will be
used for low. concentrations of strontium,

Starting Date: June 1, 1966 Completion Date: June 1, 1968

Edward J. Kuenzler

Dr.

Title: Dissolved Organic Phosphorus in Natural Waters
Location: Chapel Hill, N, C,

Description: Identification of the major components of the
dissolved organic phosphorus pool in fresh, estuarine, and
sea waters., Investigate the nature of the soluble organic
phosphorus compounds produced by cultures of algae.

Starting Date: June 1, 1966 Completion Date: June 1, 1967

James C, Lamb, IIIL

Title: Design Criteria for Final Tanks and Sludge Thickeners
Location: Chapel Hill, N. C.

Description: Fundamental studies to evaluate the validity

of the Kynch Theory of sedimentation for suspensions con-
taining high concentrations of suspended solids. Current
work is devoted to establishing correlations between batch
and continuous flow settling,

Starting Date: March 1, 1964 Completion Date: Feb. 28, 1968

Title: - Removal of Nitrogen by Bubble Aeration

: Location: Chapel Hill, N. C.

Description: An investigation of the variables affecting the
rate of removal of ammonia from water by gas transfer, Var-

iables investigated include temperature, pH, and rate of gas

flow.

Starting Date:  June 1965 Completion Date:  Aug. 1967
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Title: Removal of Algae by a Micro-Flotation
Location: <Chapel Hill, N. C.

Description: An investigation of the effects of several
variables upon removal of algae from water by low-flow
bubble flotation, The effects of pH, gas flow rate, and
other variables are being studied, as well as the use of
various types of collectors.

Starting Dates; June 1964 Completion Date: June 1967
Title: Effects of Algae on Certain Organic Compounds
Location: = Chapel Hill, N. C.

Description: The ability of algae to metabolize various
organic compounds found in municipal sewage or industrial
wastes is being investigated. Respiration techniques are

being used to evaluate the rates of attack on the chemicals
and inhibitory effects of the chemicals,

Starting Date: June 1965 Completion Date: June 1967
Title: Preservation of Seed for BOD Determinations
Location: Chapel Hill, N. C.

Description: An evaluation of freeze-drying of seed
organisms for the BOD determination. This study is being
conducted to determine whether the use of a freeze-dried
culture of organisms would be capable of producing more

reproducible results in BOD analyses,

Starting Date: Feb, 1966 Completion Date: Dec., 1968

Prof, Frederick E, McJunkin

lo

Title: Water Resources in North Carolina: An Inventory of
Information and Data

Location: : Chapel Hill, N.. C.
Description: Preparation of a comprehensive inventory and
index to all significant printed information and data rele-

vant to North Carolina's water resources in a single publi-
cation,

Starting Date: Sept., 1967 Completion Date: Aug. 1968
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Title: Microbiology of Anaerobic Siudge Fermentation
Location: Chapel Hill, N. C.

Description: A study of the anaerobic bacteria responsible
for the formation of end-products which serve as intermedi-
ates in the formation of methane. Evaluation of the overall
fermentation process and estimation of the significant
organisms invelved in the degradation of waste materials.

Starting Date: June 1966 Completion Date: May 1969

Title: Radiation and Rain Forest Ecological System in

Location: Puerto Rico and Chapel Hill, N. C.

Description: Manuscripts and final calculatious are being
assembled for a 104 chapter book entitled "A Tropical Rain
Forest." Experimental work was done in Puerto Rico by sixty
scientists between 1963«66. This is a project of the Atomic
Energy Commission, Division of Biclogy and Medicine, through
the Puerto Rico Nuclear Center, Rio Piedras, Puerto Rico.

Starting Date: May 1963 Completion Date: June 1968
Title: Brine Ecological Systems

Location: Chapel Hill, N, C.

Description: Study of basic principle of ecological systems
on the simplified situations of natural, industrial and
laboratory ecological systems. Objectives include analog
simulation, preparation of defined system, frequency
analysis, energetics of electrochemical phenomena of algal

mats, and role of emergetic stress in controlling diversity.

Starting Date: Feb. 1967 Completion Date: June 1969

Dr. Robert A. Mah
1.
Dr. Howard T. Odum
l.

Puerto Rico
2,
3.

Title: Development of an Energy Circuit Language and Passive
Analog Simulator of Energy Flows

Location: Chapel Hill, N. C.
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Description: The relations of energy flows of system
parts to stability and disintegrating influences are
studied by connecting compartment modules, each of which
has a mathematical formulation.

Starting Date: Feb. 1967 Completion Date: June 1967

Dr, Daniel A. Okun (on leave of absence 1966-67)
1. Title: Water Supply Development in Developing Countries
(Prof, Fred McJunkin is supervising project.)
Location: Chapel Hill, N. C., and Lima, Peru
Description: Investigations into methods for water supply
development and waste water disposal in communities in
developing countries with emphasis on use of indigenous
resources. Accompanies a training program.
Starting Date: 1964 Completion Date: 1968
2. Title: Water Filtration
(Dr. Charles R. O'Melia is supervising project.)
Location: Chapel Hill, N. C.
Description: Studies in the mechanisms of filtration of
water = with emphasis on developing a rationale for design.
Starting Date: 1964 Completion Date: Indefinite
Dr. Charles R. 0'Melia
1. Title: Oxygenation of Iron(II) in Continuous Reactors

Location: . Chapel Hill, N, C.

Description: To study the oxygenation of iron(II) in
completely mixed, continuous flow reactors. Will determine
the extent to which the oxygenation of iron(II) in a CSTR
differs from that observed in batch tests, and the extent to
which these observed deviations are predictable by applica=
tion of principles developed in the field of chemical reaction
engineering.

Starting Date: July 1967 Completion Date: June 1968




s
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Title: Optimal Design of Pollution Control Systems

Location: Department of Envirommental Sciences and Engineer-

Description: . Establishment of & quantitative methodoclogy

for the determination of the cptimal degree of treatment re-
quired at each point of waste discharge on a2 stream which
minimizes the total combined costs for all plants .in the
system and maintains the requisite stream quality (Doctoral

Starting Date: 1963 Completion Date: 1968

Title: The Effect of Different Low-Flow Hydrologic Regimes

Description: To study the parametric relationships between
the duration, return period, and actual and potential damages
for different low-flow hydrologic regimes and to study the
sensitivity and reliability of conventional regulatory
measures in a variety of streams,

Starting Date: July 1965 Completion Date: June 1967

.Dr., Jabbar K. Sherwani
le

ing

Research of F, E. McJunkin),
20

on Water Quality

Location: Chapel Hill, N, C.
3.

Title: Sensitivity Analysis of Damage-Duration-Return
Period Relationships of Low Flows

Location: Department of Eonvironmental Sciences and Engineer-
ing

.~ Description: ' Economic consequencas must explicitly be made

a part of any criterion that governs water quality. As an
extension of the present research project on low flows, it

is proposed to arrive at cptimum water gquality management
based on the total performance of s strsam (not in the criti-
cal period alone)} through a sensitivity analysis of damage-
duration-return period relationships, To begin with only two
states of nature, i.e., magnitudes of low flow and tempera-
tures will be considered, Because of the availability of
hydrologic data and considerable work on the potential eco-
nomic development of the area, French Broad River in North
Carolina will be taken as a model,

Starting Date: July 1967 Completion Date: June 1969
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Title: Response of Aquatic Organisms to Pesticides, Their

Location: Department of Environmental Sciences and Engineer-

Description: The evaluation of organic pesticides in aquatic
systems by their reaction with specific physiological systems.
This investigation, which has been underway for several years
has been attempting to determine the site of reaction of
organic pesticides within specific physiological systems of
fish., The initial work on the organo-phosphorus compounds

Starting Date: 1956 Completion Date: Continuing

Title: Telemetering of Limnological Information

-Location: Department of Environmental Sciences and Engineer-

. Description: The development of sensing devices for rapid

and sequential transmission of limnological information from
University Lake to receivers in the Departmental laboratories.
The received information is automatically coded for computer

. Starting Date: June 1960 Completion Date: Dec, 1967

Title: Tertiary Treatment of Municipal Waste Effluents by

" Location: - Third Fork Creek Treatment Plant, City of Durham

Description: A continuing study on the use of oxidation ponds
in serial sequence to establish levels of tertiary treatment
as well as extent of nutrient strippings,

Starting Date: June 1963 Completion Date: Continuing

Dr, Charles M, Weiss
16
Detection and Assessment
ing
has been completed,
20
ing
analysis,
30
Oxidation Ponds
40

Title: Exchange of Phosphorus Species Between Living and Non-
living Systems in Fresh Water Environments

Location: Department of Environmental Sciences and Engineer-
ing

Descriptions An investigation of the short-term cycling of
various phosphate species in several fresh water environ-

ments to establish their desirability for algal growth,

Starting Date: July 1966 Completion Date: 1969
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" CONSOLIDATED UNIVERSITY UNIVERSITY OF NORTH CAROLINA

" OF .NORTH CAROLINA AT CHARLOTTE

Department of Chemistry

Dr,

James P, Kuppers

lo

Title: Ton Exclusion Properties of Inorganic Membranes
Prepared From Inorganic Hydrous Oxide Gels

Location: Chemistry Department, U,N.C, at Charlotte

Description: Techniques are being developed for the pre-
paration of inorganic membranes in which water is a part of
the solid phase structure. Ionic species are nearly ex-
cluded from the solid phase while the structural water dif-
fuses,

Starting Date: 1965 Completion Date: Open

Title: Distribution Coefficients of Ionic Species Between
Aqueous Solutions and Solid Phase Membrane Materials at
Elevated Pressures

Location: Chemistry Department, U,N.C, at Charlotte

Description: Measurements of equilibrium distribution
coefficients for ionic species between aqueous solutions and
solid phase membrane materials must be made at pressures com-
parable to those used in the "Reverse Osmosis'' process if
such data is to be used to interpret the mechanism of the
process, Data available in the literature have been obtained
at atmospheric pressure,

Starting Date: ' Continuing Completion Date: Open

- Department of Mechanical Engineering

Dr, Fred J. Dunkerley

1.

Title: Boiler Scale Formation From High«Lime Conteént Water
Locations: "Materials Research in Mechanical Engineering

Description: This applied research has involved the identi-
fication of boiler scale constituents by x-ray spectrographic
means and the correlation of these constituents with water
composition used by industry. Water treatment effects on
scale formation is a practical outgrowth of this applied
research,

Starting Date: Centinuing Completion Date: Open
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Title: Boiler-Tube Failure Mechanism as a Result of Scale
Formation

Location: Materials Research in Mechanical Engineering

Description: The role of various types of boiler scale
formed in commercial boilers including even those using
properly treated water in the mechanism of high temperature
corrosion failure of boiler tubes will be studied. While

the corrosion mechanism studies will be basic in nature,
interpretation of the results should lead to more intelligent
selections of materials for constructing boilers best suited
for use with water available to North Caroclina industries.

Starting Date: Continuing Completion Date: Open
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CONSOLIDATED UNIVERSITY UNIVERSITY OF NORTH CAROLINA

OF NORTH CAROLINA AT GREENSBORO

Department of Chemistry

Dr, Henry L. Anderson, II

1.

Title: Heats of Mixing of Strong Electrolytes: Temperature
and Concentration Dependence

Location: The University of North Carolina at Greensboro

Description: The objective of this research is to measure
the heats of mixing of a large variety of strong electrolytes
in aqueous solutions as a function of temperature and concen-
tration with the desire of gaining additional information
about the nature of ionic interactions in solution and the
importance of solvent structure on these interactions,

Starting Date: Sept, 1, 1965 Completion Date: Aug. 31, 1968
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DUKE UNIVERSITY

Graduate Schcol of Arts and Sciences

Department of Botany

Dr,

T, W, Johnson, Jr,

1.

Dr.

Title: Systematics of Fungl in Marine Phytoplankton

.Location: Coastal Nerth Carolina (Duke Marine Lab)

Description: Collection and identification of marine
"Phycomycetes,! Occurrence and distribution of phytoplank-
ton parasites, and their developmental morphology.

Starting Date: June 1964 Completion Date: June 1967
Title: Aquatic Fuungl of Icelandic Waters and Soil
Location: Iceland

Descriptions ' Collecticn, isclation, identification and

ecological distribution of aquatic fungi (marine and fresh
water).

. Starting Date: = Sept. 1964 Compietion Date: June 1969

Paul J, Kramer

Title: Measurement of Water Stress in Plants

-Location:  Duke University, Durham, N. C.

Description: Comparison and improvement of methods of
measuring water stress in plants, both in the laborateory
and in the field, using electric psychrometers and water
exchange metheds,

Starting Date: 1960 Completion Date: 1970

Title: Effects of Water Stress on Plant Processes
Location: Duke University, Durham, N, C.

Descripticon: This includes measurements of effects of
water stress on shoot and root growth, processes such as
photosynthesis, respiration, translocation, abscrption of
salt and water and stomatal opening and study of causes for

differences in susceptibility to injury from drought,

Starting Date: . Continuing Completion Date: Indefinite
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Richard B, Searles

Title: Studies of the Phaeophycean Order Chordariales and
Punctariales

Location: Duke University Botany Department and Marine

- Lab, Beaufort

‘Description: . Study of members of the brown algal orders

Chordariales and Punctariales with respect to their life
histories, ecology and spacial and seasonal distribution
along the eastern coast of the United States.

Starting Date: Oct., 1966 Completion Dates Sept. 1968

Department of Civil Engineering

Dr,

Edward H, Bryan

lc

Title: Biochemical Utilization of Chemically Combined
Sources of Oxygen

Location: Sanitary Engineering Lab, Duke University

v Description: Investigation of '"chemically bound" sources

of oxygen with particular present emphasis on the develop-
ment of an improved analytical technique for wastewater
characterization in terms of oxygen demand.

Starting Date: June 1, 1962 Completion Date; ' Continuing

Department of Economics and Business Administration

Dr.

William H, Wallace

1,

Title; . Simulation of Regional Economic Impacts of Water
Resources Develepment: An: Exploratory Study

Location: Duke University, Durham, N. C,

Description: : An initial step toward the development of a
framework within which the economic impact of water re-
sources development upon a particular region can be
analyzed and the results of alternative projects evaluated,

Starting Date: July 1, 1967 ' Completion Date: Junme 30, 1968
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Department of Zoology and Marine Laboratory

Dr.

C. G. Bookhout (Laboratory Director)

].o

Dr,

Title: The Effects of Controlled Environmental Factors
on the Development of Estuarine and Oceanic Crustacea

Location: . Duke University Marine Laboratory

Description: Objectives: (1) to study, under controlled
laboratory conditions, the larval development of crabs

and barnacles; (2) to determine how temperature, salinity,
light and diet affect molting and survival and (3) to study
the distribution of crab larvae in offshore waters of North
Carolina. _ '

Starting Date:z . Oct. 1963 Completion Date: Continuing

Title: Rearing Studies and Effects of Salinity on the Crab,
Hypoconcha, and the Hermit Crab, Clibanerius

(M.A. Thesis of Miss Ann Kircher--further detail not pro-
vided)

Title: Laboratory and Field Studies of Shipworms

(Ph.D. Thesis of Mr, John Culliney--further detail not
provided)

John D, Costlow, Jr.

- Dr,

Title: The Influence of Environmental Factors on’the Lar-
val Development and Shell Formation of the Gastropod
Littorina picta Philippi

Location: * Duke University Marine Laboratory
Description: See title. of project.
Starting Date: Feb, 1, 1965 Completion Date: Continuing

1. E. Gray

Title: Community Study in Mud-Sand Transitional Areas
Location: Beaufort, N. C.

Description: ' A quantitative study of the community struc-
ture across mud-sand transitions at various depths on the
continental shelf, using a Van Veen. grab,

(A doctoral dissertation by J. Fred Grassle)

Starting Date: 1964 Completion Date: 1967
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Title: ' The Benthic Fauna of the Continental Shelf

Description:"A study -of the pattern of distribution of
benthic fauna on the continental shelf and in coastal
waters in relation to currents and marine climates.

(With M, J. Cerame-Vivas, L, R, McCloskey, J. F. Grassle,
Starting Date: 1960 Completion Dates 1970

Title: Community Structure of the Infauna of Corals

Description: ' A quantitative study of the community living
within corals in specific areas in North and South Carolina.
(A doctoral dissertation by L. R. McCloskey)

Starting Date: = 1964 Completion Date: 1967

Title: = Seasonal Changes in the Fauna of the Eel Grass

Description: Faunal changes in the community structure of
eel grass beds at different seascns,

Starting Date: 1966 Completion Date: 1967

2.
Location: Beaufort, N. C.
Mary Potts)
3.
"Location: Beaufort, N. C.
4.
Zostera
Location: Beaufort, N.. C,
Dr, Daniel A. Livingstone
1‘

Title: Mud-Water Reactions in Lakes

Location: @ Currently, the arid lakes of Washington, British
Columbia, and East Africa

Description: The chemical reactions between the solid and
liquid phases of aquatic systems are being scrutinized as
possible determinants of biological productivity, and to
permit understanding of chemical changes in the stratigraphy
of lake sediments.

Starting Date: 1961 Completion Date: = Continuing
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- Dr, Robert J. Menzies (Director Oceanographic Program)

.1‘

Title: ' Systematic Distribution and Origin of Antarctic

- Deep-Sea Marine Isopoda

Location: Duke University Marine Laboratory, Beaufort,
N. C. ‘

Description: The determination, illustration and descrip-
tion of the deep-sea Antarctic Isopod Crustacea collected
by the ELTANIN and selected collections of shallow and
deep~sea forms made by other Antarctic expeditions.

Starting Date: Sept. 1, 1963 Completion Date:; Open

. Title: Distribution of Life With Depth

Location: . Duke University Marine Laboratory, Beaufort,
N. C. ’

Description: To improve our knowledge of the distribution
of animal life in the sea directly off the coast of North

Carolina through a detailled photographic study on selected
biological properties of the sea floor from shelf depth to
the abyssal plain.

Starting Date: June 1966 Completion Date: June 1969

Title: A Monographic Study on the Antarctic Serolidae
Collected by the USNS ELTANIN ‘

Location: ' Duke University Msrine Laboratory, Beaufort,
N. C.

Description: To complete a fully illustrated monographic
account on the Antarctic Isopod Crustacean Family (super=
family? suborder?) Serolidae.

Starting Date:  April 1966 Completion Date: June 1967

Title: 'Reproductive Relationships among Populations of
Widely Distributed Marine Species - Limnoria tripunctata

Location: Duke University Marine Laboratory, Beaufort, N. C.

Description: To evaluate the reproductive relationships
among populations of a widely distributed marine species,
Limnoria tripunctata, and to provide a relatively complete

analysis of the geographic variability of this species. It
is hoped that the research will also contribute toward the
eluncidation of criteria for the recognition of '"genetic"
species in marine isopods.

Starting Date: Jan, 1, 1966 Completion Date: Jan., 1, 1968
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5. Title: Cooperative Research and Research Training Program
in Biological Oceanography
Location: Duke University Marine Laboratory, Beaufort,

N. C.

Description: Cooperative Research and Training Program
in Oceanography involving 15 U. S. universities and insti-
tutions operating in North Carolina,

Starting Date: June 1961 Completion Date: Open

Mr, Thomas D, Meyers (Oceanographic Trainee)

1. Title: Vertical Distribution and Physiological Tolerances
of Euthecosomatous Pteropods from the Atlantic Coast of
North Carolina
Location: ' Duke University Marine Laboratory, Beaufort,

N. C,

. Description: To obtain data on the distribution of a
planktonic group of animals in the waters over the continen-
tal shelf, slope, and abyss off Cape Hatteras, N. C.
Starting Date: Dec, 1965 Completion Date: June 1967

Mr, Gilbert T. Rowe (Oceanographic Trainee)

1., Title: Aspects of the Biology of the Deep=-Sea Macro Benthos
Location: Duke University Marine Laboratcry, Beaufort, N. C.
Description: To study the distribution and ecology of the
deep-sea macrobenthos off the Carolinas, specifically to
relate currents, watermass and sediment-type to the distri-
bution of the animals,

Starting Date: July 1, 1966 Completion Date: June 30, 1967

Dr. Unnsteinn Stefansson

1,

Title: Seasonal Variations in the Physical and Chemical
Properties of the Waters on the Continental Shelf off North
Carolina

Location: Duke University Marine Laboratory, Beaufort, N, C.

Description:  Studies of seasonal variations on the continen-
tal shelf and in the slope region off North Carclina, between




























































































































