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combination of 32 project purposes. This model, perfected in
1975, has been used continuously by the executive branch, all
construction agencies, the Congress and some states to define
their costs of water project services as a basis for formulating in­
vestment policy. All water resource development acts since 1976,
including the 1986 Water Resources Development Act used these
data to redefine cost sharing after 150 years of bad habits. This
model now serves as a basis for renegotiating some contracts for
major water pricing and repayment contracts between Federal
and, non-federal parties.

The senior author, and graduate students, developed the first
goal programming model for balancing economic and environ­
m'ental values for project planning as required under the National
Environmental Policy Act (NEPA) and the current project
planning "Principles and Guidelines." This model quanti-fied all
of the relevant environment/economic data on the Cross Florida
Barge canal as a model of multiple objective evaluation of
project costs and benefits. This model has been used occa­
sionally by world bank consultants in developing countries and
is npw being applied in the People's Republic of China.

At the state level this economic work led to active partici­
pation in the development by DN'R/EPD of a Georgia water
management strategy that serves in part as ·the current state
water plan. The authors and helpers produced 13 river basin
water budgets and a two prototype river basin appraisal reports
for purposes of documenting water resource supplies, uses and
permitting conditions.

FU1URE RESFARCIL It seems unlikely that the Federal
funds for this program will increase. The history of funding
(Table 1) indicates no increase in nominal funds while r~al funds
available have declined by half or more. Georgia has never ·put
any cash directly into the program as most of our neighboring
states have done. However, the efforts have been made to do
this in the early years and again in recent years. Georgia Tech,
with UGA and DNR support has included requests for State
fanding for 250 - 400 thousand annually, to be earmarked for
water research. So far the requests have fallen on deaf ears in
the University System administration. The Legislature could
solve this need directly but we have chosen, so far, to work
through the Chancellor's office, to improve research funding for
water resources. Perhaps the Georgia AWRA could be of some
help in strengthening our lobbying effort to provide a research
base and improve student training so badly needed in Georgia.
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Table 3. Georgia Water Resource Program Selected Publications
by Subject Area

Agriculture
0673 Cost of Waste Water Pollution Abatement in Poultry

Processing and Rendering Plants in Georgia, W.R. Kerns
1082 Irrigation System Efficiency Survey for Georgia, J.R. Stan­

sell

Chemical Analvsis
0680Chemical and Spectroscopic Characterization of Humic

Substances of Southeastern U.S. Coastal Streams, J.H.
Reuter

0382Application of Electrochemical Detectors for Ultratrace
Pesticide and Coal Phenolic Residues in Water, J.L.
Anderson

Conservation
0777Conservation of Water, Chemical and Ene:ri in Dyeing

Nylon Carpet, W.C. Tincher
0479Water Conservation and Alternative Water Supplies, J.R.

Wallace
Cost Financing
0677Financing and Cost Sharing Municipal Water Supply Sys­

tems, R.M. North
0782Analysis of Alternatives for Cost Sharing Water Resources

Projects and Programs, R.M. North
Fish
12741be Effect of Hypolimnion Discharge Upon Age and

Growth of the Blue Gill, R. Dudley
0176 The Cause of Trout Fish Kills Occurring in the Water

from the Aerated Hypolimnion of Deep Lakes, R.S. Ingols
Floods and Droughts
0379 An Improved Sediment Delivery Model for Piedmont

Forests, R.G. Burns
0883 The Effect of Hydroperiod on Floodpiain Forest Produc­

tion, J.B. Birch
Ground Water
0676 Multivariate Analysis of Georgia Coastal Plain

Groundwaters, C.O. Pollard
0283 Aquifer Parameter Prediction by Numerical Modeling,

M.M. Aral
Hydrological Cycle
0374 Sensitivity Analysis of a Thunderstorm Rainfall Model,

J.R. Wallace
0183 Basin-scale Evapotranspiration Determinatioq through

Watershed and Climate Analysis, L.A Harper
Industry
0868 Determination, Evaluation and Abatement of Color in

Textile Plant Effluents, R.K. Flege
0481 An Evaluation of the Potential for Water Conservation

and Reuse in the Georgia Pulp Paper Industry, G.M.
Battaglia

Land Disposal
1074 Land Disposal of Wastewater: Processes, Design C'riteria,

and Planning Considerations, J.P. Hartigan
0783 Identification and Assessment of Effluent Residuals in

. Treated Leachate from Landfill Disposal Sites, J.G.
Pohland

Law
0475 Survey and Analysis of Urban Drainage Ordinances and

a Recommended Model Ordinance, T.N. Debo
0583 Legal Aspects of Water Resources: A Survey of the Law

in Georgia, J.O. Smith
Management
0772 A Program for Metropolitan Water Management, G.E.

Willeke
0185 Analysis of Wetland Trends and Management Alternatives

for Georgia, S.W. Woolf
Municipal Water and Wastewater
0677 A Variable-Discharge Model for Facultative Oxidation

Ponds, F.M. Saunders
0585 I-Ieavy Metal Composition of Treated Municipal



Wastewater and Sludge Residues, G.S. Ghuman
Pollutants
0384 Long Term Sediment Deposition in the Riparian Zone of

an Agricultural Watershed, R. Lowrance
0484 Characterization of Acid Rain Phenomena, K.C. Beck
Pollution Control
0173 An Examination of the Economic Impact of Pollution

Control Upon Georgia's Water-Using Industries, W.G.
Dodson

1874 Manganese Removal from Potable Water, R.S. Ingols
Public Interest
0174 Community Well-Being as a Factor in Urban Land Use

Planning, L.D. James
0378 Assessing the Social Effects of Water Quality Management

Programs, G.E. Willeke
Rivers
1273 Travel Time of Georgia Streams, AM. Lumb]
0380 Methods of Low Flow Predictions Small Georgia Streams,

J.R. Wallace

River Basins
0167 Organization and Methodology for River Basin Planning,

C.E. Kindsvater
0268 Metropolitan Planning and River Basin Planning: Some

Interrelationships, GJ. Kelnhofer
Swamps and Marshes
0177 Toward Simulation and Systems Analysis of Nutrient

Cycling in the Okefenokee Swamp, Georgia, EJ. Rykiel
0280 In-Situ Evaluation of the Filtering Function of a Piedmont

Creek Swamp, C.H. Wharton
Water Use
1374 Reservoir Project Reauthorization: Examples of Past Use

'and Analysis of Application to Lake Lanier, K.R. Holley
0784 Effective Use of Cooling Lakes and Cooling Towers in

Hybrid Cooling Systems, T.W. Sturm
Wells
0279 The Feasibility of Using Ponds as Shallow Wells in the

Georgia Coastal Plain, B.F. Beck .
0584 Geological Factors Influencing Well Productivity on the

Georgia P.~idmont, G.A Brook
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