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LETTER OF TRANSMITTAL
To the Governor, the General Assembly, and the People of

Georgia:
We, the members of the Georgia Water Use and Conserva

tion Committee, respectfully submit the following report of our
findings and recommendations concerning water problems in
Georgia.

We feel that growing conflicts over water-resulting from
recurring droughts and especially the increased use to which
water is being put in our economy by all major water using
interests-make it imperative that water problems, especially
legal aspects of use and damage, be given early and careful
attention by the General Assembly. For this reason we com
mend the General Assembly for recent action in creating the
Georgia Water Law Revision Commission.

The Georgia Water Use and Conservation Committee was
formed at Atlanta, Georgia on July 8, 1954 as the result of a
meeting sponsored by the Georgia Association of Soil Conserva
tion District Supervisors and the State Soil Conservation Com
mittee. These organizations had become concerned about our
water problems. Representatives from 22 organizations and
agencies attended this meeting. Since that time the member
ship has grown to include representatives from 45 organizations
and agencies. All major water-using interests in Georgia are
represented on this non-paid, public service committee. The
full membership is given on pages 5 and 6 of this report.

Over a period of many months we have studied the historical,
physical, and legal aspects of water problems in our State. In
so doing we have developed a broad understanding of the
fundamental questions involved, and we have brought together
for the first time many pertinent data.

Much of these data, and our suggestions and recommendations,
are summarized herein. We respectfully request that these be
considered by the Georgia Water Law Revision Commission and
members of the General Assembly; and we offer our full and
complete cooperation in a further study of this vital question.

Our sole aim and desire is to encourage adoption of effective
legislation as a sound basis for maximum development, con
servation, and beneficial use of our all-important water re
sources.

Respectfully,
R. D. Tisinger, Chairman
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INTRODUCTION

The Water Situation in Georgia

Georgia is a humid State. Her rainfall averages 50 inches
a year. Average annual runoff from her rivers and under
ground waterbeds is 17 inches. Yet in 1954, Georgia farmers
lost 100 million dollars in drought damages, 18 Georgia cities
lacked water, Georgia industries were handicapped, and thou
sands of individuals hauled water from the cities to keep their
families and their stock alive.

The severity of damages in the 1954 drought highlighted the
immediate need for a study of water problems and for possible
legislative action. But one of the basic causes of our water
problems has been developing for years. It is the increased
use to which water is being put in all segments of our economy.

Average rainfall in Georgia in 1954 was 31 inches, a huge
amount of water-more than they get in normal years in the
great farm State of Kansas-but still we had the worst drought
in our history. Why should we have droughts? The reasons
are complex.

First, our rainfall is erratic, both in time and in place.

Second, we cannot control our rainfall-we can only control
and conserve the water after it has reached the land. Con
trollable and conservable water was only 20 percent of the
rainfall in 1954-and its occurrence was even more erratic
than the rain.

Third, the drought problem is our lack of information and
education or understanding about usable water resources. We
simply do not know how much water a farmer may depend on
as diffused runoff from his land. We do not know how much
he can get from his well. We do not know how much water
may safely be taken from the great artesian beds of South
Georgia. We do not know how much water is used or needed
and where and when. We have to guess at some of those vital
statistics about the one resource without which we cannot
survive.

Fourth, is our increasing use of water. Our farmers are turn
ing to diversified crops-crops that are more dependent on
regular water supply than cotton-so that irrigation is becom-
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ing more beneficial. Irrigation requires huge quantities of water
that are consumed-that can be used only once.

We are becoming a stock and dairy state, requiring more
water for our herds.

Our growing cities require larger and larger supplies and
greater attention will have to be paid to the abatement of
pollution as a result.

More and larger industries come to Georgia to use the great
artesian supplies and the excellent soft water in her rivers, but
they add to the supply and pollution problem. More electric
power is now produced at steam plants than at the power
dams. The steam plants require enormous volumes of cooling
water at uniform rates. The new power dams, however, re
lease water in irregular waves even though they store flood
waters for release in the dry periods.

Expanding economy and the modern automobile are increas
ing the average Georgian's recreational opportunities, which
are dependent upon an adequate supply of suitable water for
hunting, camping, fishing, picnicking, swimming and boating.

There is no end in sight to the increasing demands upon
Georgia's water resources.

Fifth, part of the drought problem is a legal one, or perhaps
more fundamentally an aspect of the moral and social problem
of living together and sharing a mutual difficulty. Heretofore,
we have managed very well with a legal doctrine based on
adequate water supply with most of our problems involving
excess water and damages caused by excess wastes. Now we
face problems of deficient water-competitive needs for limited
supplies. We look upon our flood waters more as resources
than as hazards. We compete among ourselves for those flood
waters and seek to withhold them for special needs in dry
periods-a concept foreign to our legal doctrines. We find our
established customs as defined by our laws to be inadequate to
cope with our new water problems.

It's Not a Change in the Weather

Georgia's new water problems are not caused primarily by
change in our climate. Systematic weather records go back
less than a century, stream-flow records only to the 1890's,
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and ground water records less than 20 years. Our scientific
and quantitative knowledge of water resources shows that our
water resources are erratic-constantly changing by large and
unpredictable amounts-but it does not show any significant
trends. For example, it does not support the belief that our
water table is falling. For long-time trends, we must depend
on scattered hearsay evidence.

The historic evidence begins some 400 years ago when De
Soto's army, the first Europeans to explore Georgia, reported
floods, "the rivers always rising and narrowing the land." His
route skirted the "wire grass" country which even the Indians
avoided and where the 1954 drought was most severe. The
greatest flood in Georgia's history occurred at Augusta in 1796
when the settlers had only begun to move into the upper Sa
vannah valley. A few years later, Colonel Benjamin Hawkins
traveled in the Indian lands and reported of the Okefenokee
country, " ... in the dry season, always in autumn, the ponds
dried up and it was then difficult to find water anywhere. In
such a situation he frequently lost his horses for the want of
water ...". The same might have been said in 1954, 150
years later.

It is difficult to say that our water supplies are no different
than they were before the forests were cleared on the basis of
the evidence available. Yet it is no more certain that there
has been a change either in our climate or in the amount of
water subject to our control. Of one thing we can be certain.
We have suffered from severe soil erosion and our rivers have
carried more silt and sediment than they did before we cut
our trees and row cropped our hillsides. Yet, there is clear
evidence that our erosion problems are less severe than they
were 30 years ago.

Eroded lands have been abandoned and soil conservation
and reforestation practices have been widely adopted. Records
at our water treatment plants have shown marked reductions
in turbidity as a result. However, scientific records of our
streams do not show any corresponding changes in the amount
of our water resources. We still have floods and droughts very
much as we always have. We must face our water problems in
the light of the facts-that our water resources are erratic,
that they have always been erratic, and so far as Nature is
concerned they will always be erratic.
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The growth of water problems then is primarily concerned
with our increased use of water and the increasing complex
controls that we impose on our resourc.es. We drill more and
deeper wells and equip them with powerful pumps that suck
out more water with greater drawdown of the water table or
artesian pressure. We build more farm ponds to hold water for
our stock and for recreation. We build huge dams to create
enormous reservoirs. We manage these reservoirs, filling them
in the winter when the stream flow is high and emptying the
top 25 to 35 feet of them when the extra water is needed.
Those pond and reservoir areas unavoidably lose water through
evaporation though that loss is not all chargeable to them, for
water would be evaporated and transpired from the land were
it not inundated.

The following discussions of local and statewide water prob
lems recognize the fundamental situation that man as well as
Nature is the cause. For example, the statewide problems are
subdivided into those due to natural causes and those due to
utilization or control. We cannot do much with the former ex
cept to adapt our ways to them. We can do much with the
latter through better knowledge, wise development, and water
laws adapted to new and modern concepts.

To do this, however, we must recognize that the rights of
all our people are involved, for water is a vital resource that
affects everyone. All types of water uses must have considera
tion in the light of others' needs.

The General Assembly has wisely provided for a Commis
sion representing many phases of water utilization to study our
water laws and recommend necessary revisions.
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HISTORY AND DEVELOPMENT OF GEORGIA
WATER USE AND CONSERVATION

COMMITTEE

The Georgia Water Use and Conservation Committee was
organized July 8, 1954 at a meeting in Atlanta. Representa
tives from 22 organizations interested in the conservation and
use of water in Georgia attended. Initiative for this meeting
was furnished by the Georgia Association of Soil Conservation
District Supervisors and the State Soil Conservation Committee.

During its 1953 annual meeting members of the Georgia
Association of Soil Conservation District Supervisors heard a
discussion of water laws and water problems by C. E. Busby
of the Soil Conservation Service, an authority on water laws.
The Association acted to request that further study be given
to these problems. Accordingly, R. D. Tisinger, President of
the Association, called a meeting of the Executive Committee
of the Association and members of the Georgia State Soil Con
servation Committee.

This meeting was held in Atlanta on March 24, 1954. Water
laws and water problems were discussed in detail; and a num
ber of Supervisors present recounted experiences from personal
knowledge which indicated inadequacy of present water laws
in Georgia.

A motion was passed to the effect that the two organizations
should jointly sponsor a move to further study water laws and
problems and take steps to formulate a larger committee repre
senting all interested organizations and agencies in Georgia.

R. D. Tisinger was elected Chairman of a committee which
would be responsible for compiling a list of water-using organi
zations and interested agencies and invite representatives from
these to a conference to be held that summer.

The first meeting of the larger committee was set for July 8,
1954. Those attending agreed that many serious problems per
taining to the orderly development, conservation and wise use
of water exist in our state. It was pointed out that many or
ganizations have specific interests in some phase of water use,
development, and conservation. But no organization or agency
represents all these varied interests. It was felt that this com-
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mittee could bring together all these viewpoints and mutually
develop solutions to the many problems.

A motion that a permanent committee be formed to promote
the conservation, development, and use of water resources in
Georgia was unanimously adopted. Acting Chairman Tisinger
appointed a committee to nominate a slate of officers for the
permanent committee.

A second meeting of the committee was held August 18, 1954
at the Rock Eagle 4-H Club Center near Eatonton in conjunc
tion with the Georgia Bankers Association County Key Banker's
Meeting. A tentative statement of purpose of this committee
was adopted at that time as follows:

This committee is composed of representatives of all major
using groups in Georgia-agricultural, industrial, municipal
and recreational.

It is dedicated to the beneficial use and conservation of
waters within the state in the interest of all the people as
a fundamental means of facilitating the development and
sound growth of the Commonwealth's agriculture, industries,
municipalities, and recreational facilities.

It is a non-paid, public service group.

Its purpose is summarized as follows:

1. To inventory water-use and damage problems through
out the State which have, or may have, legal and ad
ministrative implications.

2. To summarize and analyze these problems in terms of
local conditions and needs.

3. To summarize and study the existing water laws of
Georgia to determine whether or not these adequately
foster the conservation and beneficial use of water and
protect the rights of all water users, now and in the fu
ture, under a greatly expanding economy.

4. To propose sound legislative and other solutions as
may be determined necessary and desirable, taking full
advantage of the experience of other states.

5. To carry out the four foregoing activities in such a
way as to implement present and future land and
water conservation programs by pointing up the value
of water, and by laying the groundwork for making
water more useful to all our citizens.

6. To utilize information, services, and advice of private
individuals, organizations, and public agencies in car
rying out the foregoing.
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A decision was reached at this meeting to enlist all the agen
cies that have an interest in the water resources of the state.

A third meeting on October 20, 1954, in Atlanta, brought
together representatives of 48 organizations representing agri
culture, industry, commerce, government, education and other
aspects of water development, use and conservation. Tentative
objectives were formally adopted.

Four standing subcommittees were named at that time to
implement the program of this committee. They were:

A. Subcommittee on Statewide Water Problems
B. Subcommittee on Local Water Problems
C. Subcommittee on Information and Education
D. Subcommittee on Legislation

These subcommittees were asked to inventory problems and
recommend solutions in these four catagories. Organizations
were assigned to serve on these four subcommittees according
to their interests and capabilities in these fields.

Membership of these subcommittees was as follows:

A. INVENTORY OF STATEWIDE PROBLEMS:

Temporary Chairman: R. H. Driftmier-American Society
Agricultural Engineers

Geological Survey
Soil Conservation Service
Georgia Power Company
State Department of Geology
Forest Service
Weather Bureau
Georgia Electric Membership Corporation
Cotton Manufacturers Association of Georgia
State Highway Department
U. S. Fish and Wildlife Service
Corps of Engineers
American Society of Civil Engineers, Georgia Section
Georgia Engineers Society
Georgia Water and Sewage Association
Georgia Institute of Electrical Engineers

B. INVENTORY OF LOCAL PROBLEMS:

Temporary Chairman: Pittman Carter-Farm Bureau
Soil Conservation Service
Georgia Canner's Association
Vocational Agriculture Department
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Georgia Municipal Association
Southeastern Sprinkler Irrigation Association
Farm Bureau
Extension Service
County Commissioner's Association
Georgia Game and Fish Commission
Georgia Association of SCD Supervisors

C. INFORMATION AND EDUCATION:

Temporary Chairman: C. C. Murray-College of Agriculture
U. S. Pub. Health Service-Dept. of Health Ed. and Wel-

fare
Georgia Press Association
Georgia Association of Broadcasters
Georgia Bankers Association
Curtis A. Mees, Consulting Engineer
Geological Survey
Vocational Agriculture Department
Extension Service
Southern Pulpwood Conservation Association
State Chamber of Commerce
State Department of Agriculture
School of Civil Engineering, Ga. Inst. of Technology

D. LEGISLATION:

Temporary Chairman: Bob Stiles-Georgia Association of
Soil Conservation District Supervisor

Farm Bureau
Georgia Municipal Association
Georgia Power Co.
Georgia Forestry Association
American Institute of Planners, Atlanta Section
Georgia Manufacturers Association
State Soil Conservation Committee
Georgia Waterways Commission
State Chamber of Commerce
County Commissioners' Association
Georgia Society of Professional Engineers
Georgia Department of Mines, Mining and Geology
Georgia Electric Membership Corporation
Ga. Inst. of Law and Government, University of Georgia
Wildlife Management Institute
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At a meeting on January 23, 1955 in Atlanta, officers were
elected to replace temporary officers as follows:

President: R. D. Tisinger
Vice President: Pittman Carter
Secretary: John R. Carreker

On motion from the group, Chairman Tisinger named an
Executive Committee. Among other things the Executive Com
mittee was authorized to receive, consolidate, and summarize
all reports from the several subcommittees.

Results of the work of these subcommittees are presented
in the following sections of this report.
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EXCESS WATER-Many of 'Georgia's water problems have to do with a
surplus of water-damage caused by flood waters and draining wet lands for
crops.
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DATA ON LOCAL WATER PROBLEMS IN
GEORGIA THAT HAVE OR MAY

HAVE LEGAL IMPLICATIONS

Local People Report

At the request of the Georgia Water Use and Conservation
Committee, Soil Conservation District Supervisors sponsored
local water problem inventories at the county level. These were
conducted in the form of public meetings in December, 1954
and January, 1955. Local representatives of the Farm Bureau,
Vocational Agriculture Department, Extension Service and Soil
Conservation Service cooperated with District Supervisors in
planning for and conducting studies of the local situation.

Reports were received from 157 counties. Attendance regis
ters from the inventory meetings show that 2,097 people repre
senting major water-using interests participated in these studies.
Representation at one of the county meetings is listed below as
an example of the composition of the groups which worked on
the inventory study:

Chairman, County Commissioners
County Commissioner
County Commissioner
State Senator
State Representative
Employee, Coats & Clark, Inc.
Employee, LeTourneau-Westinghouse, Inc.
Employee, Furniture Co.
Employee, Citizens Bank
Employee, Bank of Toccoa
Employee, Georgia Power Company
School Teacher
Federal Forester
State Forester
Employee, Agricultural Stabilization Committee
Office Manager, Agricultural Stabilization Committee
Advisor, Farmers Home Administration
Employee, State Health Department
County Agricultural Agent
Employee, Farmers' Market
Farmer
County School Superintendent
Well Driller
Farmer
Dairy Farmer

17



Farmer
District Supervisor and Supt. Toccoa Falls Institute
Farmer --
Farmer
Technician, Soil Conservation Service
Farmer

Many county reports indicated that a certain problem was
found in the county, but the problem was not stated. Problems
which were not actually stated were not counted. More than
1,474 actual problems, however, were recited in the 157 re
ports and listed in a state summary.

Inventory Reveals Variety of Problems

Quite a wide variety of problems was reported, ranging from
those connected with diffused surface water (surface water
which has not found its way into stream channels) through
those relating to surface water after it reaches and becomes
part of a natural watercourse (well-defined streams and lakes),
to those situations relating to ground water. Problems arising
out of use of water, damage caused to property by excess
water, and damage to water itself by erosion debris and pollu
tion were included.

Diffused Surface Water

A very common type of problem reported had to do with
diffused surface water, where obstructions and diversions had
caused flowage of land or reduction of flow. Eighty-seven
counties reported 139 problems of this type. (Flowage of lands
here refers to rather permanent flooding or blocking of drain
age, as contrasted with temporary flooding of land for a period
of from a few hours to several days.)

Four examples will serve to illustrate this type of problem.

Burke County reported this: "Farmer 'A' constructs ditch
through permanent pasture, which provided good drainage.
Farmer 'B', below, constructs dam for farm pond, backing water
up to farm boundary, raising water table high enough to pre
vent drainage of Farmer 'A's' pasture land above. Result
Farmer 'A' forced Farmer 'B' to lower the water line on his
pond."

McIntosh County cited this problem: "There· are several ex-
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amples in the county where highway fills have obstructed the
normal flow of water and caused ponds and lakes that are per
manent in nature or slow to recede. This has resulted in loss
of timber in the areas affected."

From Treutlen County: "Farmer 'A' builds dam, backing
water on Farmer 'B's' land with mutual agreement, but Farmer
'B' later sells his land. New owner makes Farmer 'A' lower
water level."

In Walton County, this is a problem: "In dredging creeks
and other streams, banks were left too high for surface water
to get into the channels."

Eight distinct types of problems involving diffused surface
water were reported. In addition to the type mentioned above,
four other types were common.

Obstructions and diversions causing flooding, erosion and
sedimentation was mentioned by eighty-four counties, with 134
problems cited.

Appling County reported: "Farmer'A' drained pond onto
land of Farmer 'B'. Farmer 'B', in turn, dug a deeper ditch
and drained the water back on cropland of Farmer 'A'. The
results ruined tobacco crop."

Paulding County: "Changing natural flow of water by means
of terraces, levees or other means, and diverting onto lands of
others, causing sedimentation."

This problem from Stewart County: "Public road water di
verted from natural draw across one farmer's field, emptying
on another's property, causing damage."

Seventy-eight counties mentioned the problem of needed co
operation on outlets for terraces, listing 108 individual prob
lems.

Calhoun County reported: "Landowner'A' will not let Land
owner 'B' run terraces to natural draw."

In Emanuel County there are "Several cases where farmers
have diverted terrace water from natural depressions and
emptied water on neighbors' lands without permission, result
ing' in much erosion."
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Morgan County reported: "A landowner proposed to terrace
a field. The natural drainage depression began on his land,
but passed through his neighbor's land. The neighbor objected
to his draining the terraces from the ridge to the natural drain
age way that later passed through his field. Further down
the same slope, the neighbor refused to accept the water at
the line between the same ridge and depression."

A number of counties l'eported that terrace water is being
emptied into public road ditches, causing erosion or sedimenta
tion of roads and adjoining properties.

Seventy-four counties listed 104 problems in connection with
needed cooperation on drainage of diffused surface water.

The Macon County report contained this problem: "Farmer
wants to drain 25 acres of recently cleared bottom land, The
farmer who owns the adjoining farm will not let him construct
outlet for the necessary ditch. Ditch would benefit both parties."

Another county reported that a city had installed a drain
pipe from a street to a natural draw, One landowner tried to
get the city to extend the pipe to a branch. The city refused,
because of the expense involved. The landowner blocked the
pipe, flooding neighbors' property.

In Webster County "Water runoff from several farms floods
and erodes lower farm in community, All farmers except one
in middle agreed to establish sod waterways."

In connection with ponds formed by impounding diffused
surface water, damage to fish and other wildlife was reported
as a type of problem by 65 counties. Some 76 problems were
cited by these counties.

One county said that "Refuse from Army camp-oil, battery
acid, etc.-dumped on land found its way into fish pond below,
making water unsuitable for fish production. Unsodded roads in
Army camp caused large quantities of silt to wash into fish pond
below the camp area, resulting in reduced water capacity of pond,
also water too muddy for good fish production."

In Wayne County, "Fish are being killed in ponds by crop
poisons, especially when fields are dusted by airplane near
ponds."

"A new fish pond is built below an old pond. Undesirable
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fish from the old fish pond unbalances the stocking of the
new pond." This was reported by the Lincoln County group.

Water in Well-defined Streams and Lakes

The county reports listed many water problems relating to
natural watercourses-well-defined streams and lakes. Eight
types of problems were reported, with flowage of land or
reduction of flow caused by obstructions and diversions being
most common. Eighty-eight counties listed 165 separate prob
lems of this type.

One county reported that a private citizen built a large pond
on a stream flowing through his property, which subsequently
flowed through a city lower down. Five commercial firms which
formerly used water from the stream are denied water when
drought conditions are such that the lake does not discharge
through its standpipe. The entire flow was cut off for five
months in 1954.

The same county reported that an industrial user of water
from a small stream became involved in an argument with an
adjacent landowner on the same stream. Approximately 200
people were out of work for two months while the difficulty
was being settled. The problem was this: The industry had
built a pond, with permission to back water on a neighbor.
Years later, the owner required the industry to get the water
off his land.

Jones County reported this problem: "Dairyman's only source
of water for his herd was a stream. His neighbor built a dam
above him. This past summer no water ran through the over
flow pipe. Party below had to insist on pond owner allowing
him to lower pipe to get water for his cattle."

Here is a problem reported by Newton County: "Approxi
mately thirty years ago a railroad trestle burned and the fallen
timbers fell in the stream, lodged about 400 yards downstream
and formed a dam-like structure. This caused flowage of land
over approximately 75 acres, rendering it worthless."

"Beavers have built dams on all the 14 streams running
through Fayette County, causing flowage of land," according
to the report from that county.
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Damage Caused by Water

Flooding, erosion and sediment damage caused by obstruc
tions and diversion was also a serious problem on streams.
Seventy-four counties reported 137 problems of this nature.

A number of cases were reported where openings in high
way and railroad fills are insufficient to carry runoff at times,
causing flooding and sedimentation of property above.

Ware County reported that a few dams which were inade
quately constructed have broken, causing flooding and sedi
mentation of lands below.

Damage Caused to Water

Pollution of streams and lakes was reported by 89 counties,
citing 150 problems.

One county reported that waste from a cannery dumped into
a stream allegedly killed several cows. Resulting lawsuit ended
in mistrial.

Oconee County: "City waterworks reports pollution of stream
with nitrate material and insecticides following rains of high
intensity during summer."

"On the Alabaha River," according to the Pierce County
report, "a fish kill was observed, at which time both game and
rough fish were killed. At the place of outlet of sewage into
the Alabaha River at the time of this kill, it was estimated
that the sewage constituted 30 percent of the flow of the river."

Emanuel County report contained this problem: "In one
section of town, outdoor toilets are built over small stream
draining to 75 acre lake one mile below. This lake is used by
youth organizations and the public for swimming, boating,
and fishing. Townspeople and city are also emptying garbage
and other debris in stream draining into this lake."

Reduction of Flow

Sixty-four problems arising directly out of use of water in
streams and lakes were reported by 57 counties. These prob
lems were of two types: (l) a reduction or drying up of flow,
and (2) damage to fish or other wildlife.
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This example was reported by Newton County: "In 1954
a farmer used water out of live stream for irrigation. A factory
below the farmer was using water out of the stream for operat

- ing steam boilers to produce electricity. Due to greatly reduced
flow of water, farmer was asked by industrial concern to cease
use of water."

In one county a "City used stream for water supply, reduc
ing flow to the extent that stream dried up below retention
dam during drought. Farmer below requested the city to let
enough water go through to supply his livestock."

Cook County reported: "A group has cooperatively con
structed a fish pond. Farmer Jones, of the group, decides to
irrigate. He pumps the water so low as to kill some fish."

Ground water problems were not as numerous as the other
two general types, but seven different kinds of problems were
listed in the county reports.

Wells

Eighty-nine counties reported the problem of a well drying
up other wells or reducing the flow at other wells. This prob-
lem was cited 67 times. .

Possibly a couple of examples will suffice to illustrate this
problem. Lowndes County reported: "Too many wells in limited
area and in same strata, drying up other wells."

Stephens County reported that" 'A's' well went dry, so he
drilled another well. Immediately 'B's' and 'C's' wells went
dry, so 'B' drilled a new well and now 'C' is drilling a well. 'A'
had always had a shortage of water, but 'B' and 'C' had plenty
until 'A' drilled his well."

Thirty-nine counties reported that artesian wells were waste
fully flowing, listing the problem 44 different times.

Pollution of wells was reported in 42 county reports, with a
total of 51 problems listed.

For example, Columbia County reported: "Twelve cases
where septic tanks have polluted wells."

One case was cited by another county where,. in the late
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'30's, a faulty cesspool contaminated a deep well and caused
a typhoid epidemic.

Crisp County reported this as a problem: "Draining polluted
ponds or surface water into wells, polluting other wells."

Other counties reported that abandoned wells are being used
as septic tanks or for dumping garbage and dead animals.

Other sources were mentioned by a number of counties, such
as: pipe lines, leakage of petroleum products from service
stations, and barnyard wastes.

This brief summary represents only a small part of the ma
terial contained in the 157 reports mentioned above. Two
complete summaries of the material have been prepared. One,
in the form of a chart, indicates graphically the number of
counties reporting various types of problems and the occurrence
of problems in each county. (See center spread pages 40-47).
The other summarizes the material by types of problems, list
ing each problem reported and identifying the county in which
it occurred. Headings and sub-headings used for both are given
below:

1. DIFFUSED SURFACE WATER

A. Obstructions and diversions, flowage of lands or reduc
tion of flow

B. Canals and ditches, flowage of lands

C. Obstructions and diversions, flooding, erosion, and
sedimentation damage

D. Canals and ditches, flooding, erosion and sedimenta-
tion damage

E. Terracing, needed cooperation on outlets

F. Drainage, needed outlets

G. Drainage, needed cooperation

H. Ponds, damage to fish or other wildlife

II. STREAMS AND LAKES

A. Obstructions and diversions, flooding, erosion, and
sedimentation damage

B. Canals, obstruction and diversion of, flooding and
erosion
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C. Obstruction and diversion, flowage of land or reduction
of flow

D. Obstructions and diversions, raised water table

E. Use of water, reduce or dry up flow

F. Pollution

G. Drainage, needed cooperation

H. Use of water, damage to fish or other wildlife

III. GROUND WATER

A. Wells, wasteful flow

B. Wells, dry up other wells or reduce flow at other wells

C. Wells, increased use for air conditioning

D. Wells, oil exploration damage or similar type damage

E. Wells, pollution

F. Wells, salt water encroachment

G. Springs, dry up or reduce flow

IV. MISCELLANEOUS

These summaries do not contain all the local water problems
in the state, of course; but they do form a comprehensive
sample of such problems.
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MUNICIPAL WATER USE-There are nearly five hundred public and semi
public water-supply systems in Georgia. Some of these supply large amounts
of water to industries; and many are extending their services to suburban
areas. Municipalities must meet future demands for more water.--------
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INVENTORY OF STATEWIDE WATER PROBLEMS

Conditions, both natural and man-made, which contribute
to the water problems in Georgia are summarized in this sec
tion. The summary report of the subcommittee on Statewide
Problems is the result of several meetings of the subcommittee
members and other individuals representing most of the public,
governmental, and professional interests. The report is divided
into two main parts: first, a review of the character of the
State's natural water resources and some of the problems in
herent therein, and second, a summary of problems which are
associated with man's desire to use, control, or develop those
resources.

Character of Georgia's Water Resources

Georgia is a humid state. In the average year Georgia re
ceives as precipitation a volume of water equivalent to 50 inches
depth over the entire area of the state. On the basis of the
average city-dweller's home water needs, Georgia's average
rainfall would be sufficient to supply an urban population
equal to half the world's total population. Relatively few of
the State's water problems are related to the averages, however.
Georgia also has years of drought and years of flood.

Natural water resources are not uniformly distributed over
the land area of Georgia. The average rainfall in the Moun
tain region is considerably higher than that in other parts of
the State. The region of least rainfall is located in the middle
of the state.

Geographic variations in rainfall are less extreme than geo
graphic variations in stream flow. Mountain streams and the
larger rivers in the Northwest Valley region are characterized
by a high ratio of runoff to rainfall. The large rivers of the
upper Coastal Plain yield large quantities of water with the
least variation from year to year.

In portions of the Piedmont region, where most of the indus
trial and urban water supplies are derived from stream flow,
on some of the small streams of the upper Coastal Plain, and
on the streams in the lower Coastal Plain, the natural stream
flow is inadequate during dry years. The pattern of annual
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variability in .stream flow is quite different in the several
regions of the State.

For example, records for a stream in the upper Coastal Plain
might show a maximum flood which is only ten times the mini
mum recorded flow. On an adjacent stream in the Piedmont
the maximum recorded flood might be a thousand times
larger than the minimum flow. On the other hand, it is not
uncommon for a flood flow on a stream in the lower Coastal
Plain to be ten thousand times larger than the minimum re
corded flow.

Ground water resources are also non-uniformly distributed
over the State. Some of the best ground water supplies in the
world are available in the Coastal Plain region of Georgia.
In the Piedmont, however, the ground water is limited. Erratic
variations occur in the level of the ground water table in all
parts of the State. A lack of variability characterizes the artes
ian water supplies.

Quality of Water

Compared to many States, Georgia's water resources are
plentiful. Georgia's water is also good. The State's water sup
plies, both as ground water and as surface water, are rela
tively free of minerals, including those which make it hard.
It is subjected to a few natural sources of contamination, and
man-made pollution is subject to control. Both as a source for
public water supplies and for industrial use, Georgia's water
is among the best in the nation.

Droughts

In the average year in Georgia, about one-third of the rain
fall appears as surface runoff and ground water discharge. In
the severe drought year of 1954, however, the total rainfall
was nearly 20 inches below the average, and the runoff-most
of which occurred in the spring months-was only six inches.
It is estimated from an analysis of recorded droughts that an
occurrence equalling the 1954 drought can be expected once
in every 13 to 30 years. A more severe drought occurred in
1845, when the annual rainfall at Augusta was only 19 inches.

A period of two or more weeks without rain can constitute
a drought in Georgia. Experience has shown that droughts can
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occur in any month of the year and that several drought periods
can occur in a single year. Dry periods in the spring are par
ticularly damaging to agriculture. It is estimated that losses
due to droughts exceed flood damages in Georgia.

Floods

A flood can be expected on Georgia's rivers during any month
of the year. Cyclonic storms cause floods during the winter
and spring months. Such a storm in March 1929 accounted
for one of the greatest floods in history on the lower Chatta
hoochee River when the peak flow, contributed by a drainage
area of 4,670 square miles, was 198,000 cubic feet per second.
Floods caused by hurricanes in the summer and autumn occur
less frequently but they can be of great magnitude. The ter
rible flood of September 1929 on the Savannah River was
caused by a hurricane. At the height of this flood the flow
was 350,000 cubic feet per second from a drainage area of
7,500 square miles. Floods on small streams, sometimes large
enough to be disastrous to small communities, are caused by
severe thunderstorms in the summer months. As an example,
11 people were killed by the flood of 1938 on Talona Creek,
when a peak flow of 20,000 cubic feet per second ran off a
drainage area of only 28 square miles.

No geographical region of Georgia is free of the danger of
floods. A severe flood occurred in June 1949 in the forested
mountains of Rabun County. Extraordinary floods occurred in
April 1948 in the extremely flat country extending from Bain
bridge to Waycross. The most frequent and severe floods in
Georgia occur on the slopes of Lookout Mountain in North
west Georgia.

Wet Lands

An inventory of all wetlands in Georgia was completed in
1954 jointly by the United States Fish and Wildlife Service
and the Georgia Game and Fish Commission. (D. S. Fish and
Wildlife Service, Office of River Basins, Atlanta, Georgia,
1954. The Wetlands of Georgia in Relation to their Wildlife
Value, 35 pp. photos, maps, mimeo.) About 6,000,000 acres,
or approximately 1/6th of the area of the state, is seasonally
flooded, waterlogged or permanently covered with water.
Wooded swamps make up more than half of this acreage and
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include some of the best hardwood timber and waterfowl pro
duction areas in the state.

Flooding of wide areas during high water periods on the
main streams may cause serious disposal problems, but moderate
seasonal overflow flooding of flood plain areas is necessary for
maximum hardwood timber production on these sites. Moderate
fall and early winter flooding is also desirable to insure ade
quate waterfowl harvest.

Marshland drainage for agriculture or mosquito control in
volves complex systems and often is uneconomical.

Evaporation and Transpiration

The difference between the rainfall which falls on the land
and the runoff in the surface streams is accounted for by the
evaporation from land and water surfaces, transpiration from
trees and vegetative cover, and accretion or depletion of the
water stored as ground water. During the average year in
Georgia two-thirds of the precipitation returns to the atmos
phere and only one-third runs off the land or out of ground
water storage as stream flow.

During the drought year of 1954, the total runoff was only
20 per cent of the rainfall in the State. The average evapora
tion loss from exposed water surfaces exceeded the average
rainfall by about 16 inches. As a result, water stored in
reservoirs and ponds was greatly diminished. Similarly, trans
piration losses, which in regions of heavy vegetative growth
can be as much as losses from water-surface evaporation, will
cause the ground water storage to be diminished during years
of low rainfall. Variations in the relative magnitude of evapora
tion and transpiration losses in different geographic regions
of the State can be expected to influence the choice and design
of conservation measures.

Channel Conditions

Except in the swampy areas of the lower Coastal Plain, most
Georgia rivers flow in well-defined channels. Many of the
State's smaller streams are congested with scrub growth, dead
trees, flood debris and sand bars. Choked and silted stream
channels are the cause of considerable flood damage.
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Reservoir and Dam Sites

The Mountain and Piedmont regions of the State contain
many fine sites for large dams and reservoirs. The river valleys
in those regions contain few large cities, railways or highways.
It follows that lands required for reservoirs contain few improve
ments which might result in expensive relocations or damages.
In the Limestone Valley and Upland region of Northwest Geor
gia, however, reservoir developments are generally impractic
able because of the value of the agricultural lands which would
be submerged. In the Coastal Plain, characterized by a very
flat terrain and high evaporation losses, very few good reser
voir sites are available. Existing or proposed low-head reser
voir projects on Coastal Plain streams have been justified by
navigation or run-of-river power plant benefits. Economic de
velopment for power on most of these streams depends on up
stream storage reservoirs. The lower Flint River, however, is
characterized by natural regulation of the seasonal variations
in flow.

Temperature and Oxygen Supply

Fresh water in equilibrium with air at Georgia's average
temperature and barometric pressure will contain about nine
parts of dissolved oxygen to a million parts of water-an ample
amount to preserve normal acquatic life. If certain materials
that react chemically with oxygen get into the water, its oxygen
content may be reduced. If this reaction uses oxygen in the
water faster than it is replaced from the air, the oxygen in
the water may be completely exhausted, resulting in septic
conditions and fish kills.

As this chemical reaction is usually quicker at higher tem
peratures, and the water will hold less oxygen at higher tem
perature, most of the trouble from low oxygen content occurs
during the hot summer months.

Where industrial plants use streams for cooling purposes to
such an extent that the temperature of the stream is increased,
the oxygen content may be reduced.

Several parts per million of dissolved oxygen are required
to preserve normal acquatic life in a stream, pond, or lake.
Should the oxygen content fall below this amount, fish and
other acquatic life will be destroyed.
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Water temperatures in rivers generally follow average air
temperatures but with a delay of several days or weeks in spring
and autumn, depending on the relative amount of. water in
reservoir that has to be warmed or cooled. Wells and springs
tend to stay at the average air temperature of the locality
thus they seem to have warm water in winter and cool water
in summer. "Spring-fed" streams tend to have somewhat more
uniform temperatures than those with a smaller portion of spring
flow. Large reservoirs also modify water temperature consider
ably. Density currents in reservoirs are also a problem.

During the 1954 drought some rivers in Georgia reached
temperatures of 100 0 and more. The warm waters of our
rivers are not as efficient for cooling purposes as those in the
North, so that more water is required for processing.

Fish and Wildlife

Fish and wildlife resources, another crop of Georgia's lands
and waters, occupy a prominent place in the economy of the
State. Differences in soils, topography, vegetation, land use,
and water areas combine to create habitat for a variety of fish
and wildlife species. A high economic value for these resources
is indicated when more than 425,000 individuals purchase
licenses to hunt and fish and the State spends about $1,000,000
annually to manage these resources.

Fishery resources in Georgia are not confined to natural lakes
and streams. The State has a number of large, multiple-pur
pose reservoirs, and more than 30,000 farm ponds ranging in
size from one acre to two-hundred acres have been constructed.
Many of these are managed to provide a locally important fish
ery. New ponds are being constructed at the rate of 250 per
month. The Small Watersheds Program, under the provisions
of Public Law 566, envisions construction of many small flood
water retarding dams in the up-stream limits of many streams
in the State. Many of these reservoirs will be of high value
for recreation, especially fishing. Fish population in natural
waters, farm ponds, and reservoirs are dependent on adequate
water flows and a water conservation program should take
this into consideration. An increasing knowledge of fish re
quirements is providing management techniques that will insure
increased yields.

32



In a recent survey by the Georgia Game and Fish Commis
sion, the present and potential distribution and abundance of
the important wildlife species were determined. White-tailed
deer are generally distributed throughout the State, and an
increasing population, now numbering 40,000, is providing an
annual harvest of 4,000 animals. Further, habitat is available
to support a considerably higher deer population without dam
age to agricultural interests. Similar data have been collected
on wild turkeys, upland game, fur animals, and waterfowl.
These resources are dependent on water, as are industry and
agriculture.

A study conducted jointly by the Fish and Wildlife Service
and the State Game and Fish Commission determined that Geor
gia has more than 6,000,000 acres of water and wetlands. Much
of this area offers outstanding opportunities for management
of wildlife and fish, but a sound water-conservation program
which specifically provides for these resources is essential.
Fish and wildlife, considered as a crop of lands and waters and
managed as such, can bring increased economic as well as
social, recreational, and esthetic benefits to the people of
Georgia.

Under provisions of the Migratory Bird Treaty Acts with
Canada and Mexico, ratified in 1916 and 1936 it is the responsi
bility of the U. S. Fish and Wildlife Service in cooperation with
the Georgia State Game and Fish Commission to develop a
sound water conservation plan to provide for the Migratory
Bird Resource in the public interest. To meet this end, and
satisfy the growing recreational demands on fish and wildlife
resources, certain selected areas should be preserved from
drainage and minor modifications be made in plans for hydro
electric developments or pilot watershed protection programs
which will enhance the fish and wildlife benefits.

Urban Water Supplies

Nearly five hundred public and semi-public water supplies
serve more than one half of the total population of Georgia.
A large amount of industrial water also is furnished by these
systems. With few exceptions, municipalities in the southern
half of Georgia use deep wells as the source of water.

In the northern half of the state, deep wells generally are

33



not capable of providing a reliable supply and surface streams
are the main source of water for municipalities. The growth
of urban population, and the increasing demand for water for
all purposes, has resulted in continuing efforts to assure ade
quate water supplies by development of sources from larger
streams or increasing minimum yields by means of storage
reservoirs. Periods of low rainfall, notably the prolonged
drought of 1954, have accelerated the development of new
sources from surface streams.

The annexation of suburban communities by metropolitan
areas has caused some of the smaller communities to abandon
their separate sources of supply. This has resulted in inte
grated systems to serve larger areas, sometimes involving entire
counties. Municipalities are also extending their service to
suburban and rural areas.

Sources of water for public systems have been given highest
priority in all programs of water use planning in Georgia. The
paramount importance of adequate public water sources amen
able to purification for human and domestic consumption re
quires that this priority be maintained.

Rural Water Supplies

Rural water supply is an important and difficult problem in
Georgia. Our urban population handles its sanitary problems
under the direction of public authorities.

In the rural areas, however, we are concerned with individual
water supplies and all sorts of methods for the disposing of
human excreta, household wastes, and farm refuse. It is not
possible to adopt the same measures for publicly controlled
water supplies for individual farm homes as is in general use
in urban centers. Then too, the variety of sources of water
dug wells, bored wells, drilled wells, springs, streams, ponds,
-all complicate the problem.

In too many instances insufficient safeguards are provided to
prevent pollution of water used either directly for human con
sumption or in the preparation of farm products for consumption
in urban centers. The problems of rural supply and sanitation
extend beyond the boundaries of the individual farm. Most of
the milk and fresh vegetables consumed in urban centers come
from the farm.
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So the individual farm may, through inadequate protection
of its water supply from contamination, have a direct bearing
on the health of the entire State.

Industrial Water Supplies

The quantity of water used for industrial purposes in Georgia
greatly exceeds that used by public water-supply systems. It
is estimated that the pulp and paper mills in the State use an
average of 300 million gallons per day; the textile mills use
over 100 million gallons per day, and stream power plants
use 1,600 millions gallons per day. With these exceptions, very
few industries in Georgia use more than 10 million gallons
per day. The amount required in most cases can be provided
by a relatively small stream. Several industries in the Coastal
Plain region depend on artesian supplies. Reservoirs are re
quired in some areas to provide adequate regulation of seasonal
flow variations.

Industrial users are often potential sources of pollution. In
Georgia, cooperative control measures under the supervision
of existing governmental agencies have prevented serious prob
lems of pollution due to industrial waste disposal. Continued
industrial growth, however, will require closer attention to
possible pollution situations and more widespread application
of treatment methods to undesirable effluents. Georgia needs
industry. Industry needs good water. It is important that water
be made available, but it is also necessary that it be restored
to good quality after use.

Power

Georgia's electric power requirements are expected to double
during the next six years. Water is needed for the generation
of power-for steam-electric plants as well as hydroelectric
plants. The capacity of existing electric utility power plants
on Georgia's rivers, including the border streams, is 2,330,000
kilowatts, of which 910,000 kilowatts is provided by water
power and 1,420,000 kilowatts is provided by steam power.

Estimates of undeveloped water power in the State indicate
that existing developments comprise about one-third of the
potential available. The principal requirement for steam power
plant sites is an adequate supply of cool water. Competitive
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Navigation

Sites for the location of new power plants, either steam or
hydro, are scarce. There is need for exhaustive engineering and
economic studies to determine means whereby more sites can be
made available.

Inland navigation involves the use and control of fresh water
supplies because of the requirement for a regulated flow to
ensure a minimum depth in navigation channels and the need
for an adequate supply to provide for lockage at navigation
dams. Georgia has several rivers, including the Savannah, the
Flint, the Chattahoochee, the Coosa, and the Altamaha and
its tributaries, which are capable of development for navigation.
Some of these have already been developed over a portion of
their navigable length. A channel with a six-foot minimum
depth is provided on the Savannah River up to Augusta. Fur
ther developments to provide a nine-foot navigation channel
in this reach have been authorized. On the Flint and Chat
tahoochee Rivers, works are under construction which will
provide a nine~foot channel to Bainbridge and Columbus,
respectively.

The future development of navigation on Georgia's rivers
will generally involve the construction of storage reservoirs.
Careful planning shows that the requirements for navigation
can be achieved in conjunction with multi-use reservoir projects.
This kind of development, in which a fair share of the total

I
I
I

I

I
I

I considerations, however, make it desirable that the sites be lo~
i cated close to the power market. Available knowledge of the
I requirements for atomic power plants indicates that their need

I for water might be similar to that for large steam power plants.
I

I The requirements of the rapidly growing power industry in
I the State comprise a major water use problem. Power plants
I do not consume water. Steam power plants raise the tempera~

I ture of the stream from which their condensing supply is taken,
i however, and under certain circumstances this will diminish
I the quality of the water for downstream users. Hydroelectric

I plants require good dam sites and large, relatively inexpensive
I land areas for their reservoirs. Different methods of operating
I reservoirs may involve conflicts with other water use or controli interests.

I

I
I
I
I
I
I

I

I
I
I
I
I
I

I

I
I
I
I
I
I

I

I
I
I
I

I

I
I

I
I
I

36



cost of development is allocated to each of the associated uses,
might in some cases be the only way that attainment of the
separate olo>j ectives could be justified.

Recreation

The water problems of interest in connection with recreation
revolve around the conflicts in use. Eroded soil from farm and
highway is detrimental to fishing and swimming. Wastes from
industry and cities reduce the value of water for fishing, swim
ming, and recreation generally. Proper land management prac
tices and restoration of water quality can do much to maintain
recreation potentials and keep the multi-million dollar recrea
tion business functioning.

Reservoirs for storage of water for flood control, hydro
electric developments or navigation offer considerable recrea
tional potentials if intelligently planned and if public access
is assured. Minimum stream flows and certain water quality
standards must be met to preserve present and potential rec
reational and commercial fishing.

Food Protection

Practically every river system in Georgia is subject to dam
aging floods. Important and valuable improvements, includ
ing warehouses, factories, homes, railroads and highways, which
are located in flood plains frequently justify expensive flood
control measures. Adequate flood protection is now provided
for the relatively few large cities which are located on river
banks in Georgia. Several of the large multi-purpose reservoir
projects in the State provide flood protection by storing and
regulating the release of flood waters. Supplementary levees
assist in the protection of the major urban areas. Small reser
voirs and ponds often are designed to provide a measure of flood
control for smaller drainage areas. Reservoirs of all sizes may
assist in the alleviation of damage to agricultural lands by
reducing erosion and silt damage to downstream valley lands.

Future development of urban areas should be planned to
avoid further encroachment on the flood plains. Zoning prin
ciples applied to areas subject to floods will generally be the
most economical method of preventing increase in flood damage.

Flood damages, both from water and silt, have been aggra-

37



vated in the past by agricultural practices. This has been par
ticularly true in the Piedmont Section of the State. Clean
tilled crops such as cotton and corn have been planted in areas
of highly erosive soil without providing the necessary conser
vation measures. This system of agriculture has caused the
watersheds in the Piedmont to deteriorate to the extent that
thousands of acres of the richest agricultural land in this large
physiographical area have been abandoned from cultivation
because of silt or flood water damage.

Experience shows that the removal of vegetative cover and
the failure to maintain humus and a porous soil structure often
results in an increase in flood frequency. Rainwater absorbed
into the soil through proper land management can help reduce
flood damage and help preserve ground water supplies. Con
servation programs and procedures sponsored by State and Fed
eral agencies are designed to protect the uplands, lessen further
deterioration of stream channels and prevent damage to bottom
lands from flood water and silt. Small flood-retarding struc
tures and stream channel improvement work on the creeks and
small rivers will protect and preserve fertile bottom land for
more intensive agricultural purposes.

Drainage

The need for work in drainage is widespread over the state.
North of the fall line there are many areas of formerly good
bottom lands which are now too wet for any cultivation. Often
they have passed from good production to swamp in as little as
twenty-five years. Continued plowing to the ditch or stream
banks, poor or non-existant maintenance of channels, and
sanding up of stream beds have caused these bottoms to stay
wet all or most of the year.

While many of these areas are relatively small, they are fre
quently the most fertile spots on the farm. Restoration of these
areas to crop or grass production is a serious problem. Methods
are reasonably simple but can be expensive and time consuming.

Other areas are seriously handicapped and largely abandoned
due to frequent inundations from excess runoff. The drainage
problem here is prevention of excess water as much or more
than actual removal. The need for upstream and head-water
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conservation and flood control must be handled on a water
shed basis.

The drainage problems of the Coastal Plain center around
providing adequate outlets in terrain with little or no well
defined drainage pattern. Extensive canals or main outlet chan
nels are needed in the Coastal section before water manage
ment can develop on crop and wooded land.

The waterfowl and furbearer resources of the nation and
state are dependent to a large degree upon wetland habitat.
The wetlands inventories, previously referred to, indicated that
out of the 6,000,000 acres of wetlands in Georgia, 4,000,000
acres have a negligible value for wildlife. These are the acres
where agricultural development would not destroy an existing,
valuable resource.

Sedimentation

Thousands of tons of silt, comprised usually of the most
fertile soil from the tributary watersheds, are carried off by
Georgia's rivers every year. Excessive silt in a stream is the
result of uncontrolled runoff, poorly managed agricultural
lands, woodlands and pastures, unprotected highway embank
ments and abandoned gullies. Heavy silt loads carried by flood
waters are deposited on the river banks or in the channels. The
result is damage to bottom lands and a reduction in the carry
ing capacity of the streams. Most measures designed to reduce
floods on the uplands will also alleviate damage due to erosion
and silting.

Pollution

Many efforts have been made to define the term "pollution."
One definition is simply "too much"-too much of anything
which would interfere with the normal use of water or render
it unsatisfactory for a specific purpose. The term, therefore, is
relative. What might constitute gross pollution of a stream
under a given set of conditions may not be objectionable else
where.

Examples of stream pollution include the vast tonnage of
clay and silt accumulated by some streams as a result of soil
erosion; surface wash from barnyards, pastures, and other agri-
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cultural activities; the willfull disposal of unwanted material
in watercourses, including untreated domestic sewage from
urban areas or unwanted materials such as the carcasses of
animals or fowls in rural sections. In addition, the wastes from
some industrial processes constitute extremely highly pollutional
material.

Man-made pollution may be composed largely of organic ma
terial, it may be chiefly inorganic, or it may be a mixture of
the two. Organic wastes frequently decompose quite rapidly,
and when present in some quantities may give rise to objection
able odors, may deplete the dissolved oxygen, and may destroy
aquatic life.

Inorganic wastes vary all the way from inert inoffensive ma
terial to extremely toxic substances which destroy all aquatic
life and render the water practically useless for any purpose.

Most wastes are amenable to some form of treatment, al
though in certain cases the cost may be excessive. Two impor
tant steps in solving the stream pollution problem include (l)
the provision of adequate treatment facilities for existing and
future wastes wherever conditions indicate their need, and (2)
the location of all industries producing large volumes of hard
to-treat wastes at points where such wastes would not be ob
jectionable.

The pollution of ground water in local areas could occur
through the discharge of various wastes into drainage wells,
lime sinks, or other openings in the ground. Such a practice
is most undesirable and should be prohibited when it will
adversely impair the quality of the State's subterranean waters.

Mosquito Control

Mosquitoes are a factor both from a public health standpoint
and because of their effect on man's peace and comfort. The
two major diseases transmitted by mosquitoes, yellow fever
and malaria, are non-existent in Georgia at the present. How
ever, the two species of mosquito which when infected are re
sponsible for the transmission of these diseases are still found
in many areas of the State.

Either of these diseases could again become a public health
menace should mosquitoes in any local community become in-
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fected. Pestiferous mosquitoes may breed in almost any kind
of standing or slow moving water. Various control measures
are available in most instances if local communities desire mos
quito control strongly enough to defray the cost.

Meandering Stream Channels

Most of Georgia's streams flow in well defined channels some
what larger than required to carry the mean annual discharge.
In general, flood flows require the additional capacity of recog
nized overbank areas. Changes in land use, man-made diver
sions or control measures, and various natural causes result in
progressive changes in channel width and alignment. A mean
dering stream, accompanied by caving banks, deposition of
silt and sand on agricultural lands, and isolation or destruction
of developed areas, is a potential water control problem.

Stream bank protection and control by means of levees, dikes,
revetments and similar devices is very costly. Very few protec
tive measures have so far been applied to the rivers of Georgia.
Careful planning will be required to determine the economic
justification for additional bank stabilization works.

Salt Water Encroachment

The contamination of both surface and ground water re
sources by salt water is a potential hazard along the coastal
boarder of the State. Poorly regulated reservoir operations
have been known to cause salt water encroachment and conse
quent pollution at fresh water intakes near the mouths of coastal
rivers. Excessive use of well-water supplies and a consequent
lowering the ground water table near the coast will also en
danger fresh water resources. This problem has already oc
curred in the Savannah region, where stringent regulations
prevent the drilling of new artesian wells. Investigations are
needed to discover the magnitude of this problem and possible
methods of providing adequate water to those areas where it
exists.

Highways and Railroads, Culverts and Bridges

Highway and railway embankments frequently impede or
divert the natural drainage of surface water. As a result, they
are provided with culverts and bridge waterways to prevent
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damage due to submergence of adjacent land areas. About 25
per cent of the total cost of a modern highway is involved in
its culverts and bridges. It is important, therefore, that these
structures be no larger than is economically justified by po
tential flood damages. Basic research is needed to determine
the frequency and magnitude of flood discharges, especially
from small drainage areas, in Georgia.

Land Usage and Treatment

There are many problems connected with land usage. Many
acres of land are not being used in accordance with their capa
bilities, and treated in accordance with their needs. This means
that many acres do not have an adequate program of soil and
water conservation now established on the land. In many in
stances, less than the maximum return is being received from
the production of crops due to improper management or mis
use. This type of land management and use in Georgia is re
sulting in many losses. A few are: (a) water for crop produc
tion; (b) loss of the valuable soil through erosion; (c) depletion
of soil fertility through misuse.

If land is used according to its capabilities, and treated in
accordance with its needs, we are then faced with a need for
a change in our agriculture. A few of these changes are:
(a) many acres of forest land might go to row, hay or grass
crops; (b) many acres of now so-called cropland would be
placed in pasture and hay crops, with a sizeable acreage being
devoted to timber; (c) many acres of now so-called idle land
would be converted to proper usage, including cultivation, pas
ture, hay crops and timber production.

Changes similar to these present many problems. A few are:
(a) adjustments of types of farming and timberland manage
ment; (b) new equipment needs; (c) adjustments of land
owners and tenants; (d) need for expanded markets; (e) needs
for changes in types of credit now available.

A problem which confronts all of us in Georgia in our land
use changes is a need for proper land use adjustments if we are
to have a sound, economical agriculture in Georgia. This of
course, directly affects all people in the State as our economy
in this State is based directly on agriculture. We cannot ex
pect to have adequate schools, highways, entertainment facili-
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ties, or expect to maintain our present industries, or encourage
new industries to come into the State, without making sound
land use adjustments which will conserve our soil and water
resources.

Conservation of Groundwater

The proper conservation of ground water supplies requires
that wells be drilled and operated with due consideration for
the most beneficial long-range value of those resources. Numer
ous instances of ground water waste have been cited in Georgia.
Abandoned artesian wells in the Coastal region, for example,
are estimated to represent a waste of nearly 30 million gallons
per day. This is more water than is being used for irrigation
at the present time.

There is need for effective regulations to control the drilling
and operation of wells in the State of Georgia. Records of wells
drilled, including their location, depth, yield, geologic forma
tions penetrated, and other pertinent information should be on
file. Regulations are also required to control ground water
drawdown, to enforce capping of abandoned wells, and to con
trol the use of so-called drainage wells to dispose of liquid
wastes.

Economy in Use of Water

Water is the cheapest natural resource. Economy in its use
is seldom considered until the supply becomes quite limited.
As a rule, in a humid climate it is easier to find more water
rather than to limit its use. However, when it is really neces
sary, a great amount of economy can be accomplished by in
creasing water rates which has an immediate effect of reducing
the consumption of water in municipal and industrial systems.

For example, the small milk evaporation plants in the State
use water freely and do not recirculate it when they obtain it
from their own wells. However, when they buy the water, they
recirculate it through cooling systems and reduce the quantity
consumed considerably.

An outstanding example of possible economy in the use of
water was demonstrated during the recent war at a steel mill
in Utah. By recirculating and reclaiming water, it was possible
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to manufacture steel with only 10 percent of the amount of
water used in the typical eastern steel mill.

Abundant water supply is one of the earmarks of our civiliza
tion and we should not attempt to solve our problems by reduc
ing the quantities available for use. However, excessive use of
water in some instances may prove harmful. For example, in
irrigation too much water applied to the land might result in
waterlogging. In such instances economy in the use of water
is by far the wisest policy.

Lack of Proper Operation of Water and Waste Treatment
Facilities

Approximately 95 percent of the water and waste treatment
facilities are municipally owned and operated. In practically
every such community the water works superintendent has the
most responsible single position of any city official in that he
produces a product affecting the health and welfare of every
citizen. Furthermore, the cost of the water plant, maintenance,
tank, home plumbing, industrial boilers, and processing equip
ment, etc., represents a tremendous investment in even the
smallest towns.

Regardless of the responsibilities involved, both from a pub
lic health and from an economic standpoint, the tendency on
the part of many municipal governments is to employ the cheap
est operating personnel possible. All too frequently non-tech
nical men having neither experience or knowledge of the prin
ciples involved are employed for these positions. The State
Health Department endeavors to teach these men the funda
mentals of producing safe water, but obviously it cannot teach
the fine points of water treatment and quality, the care and
maintenance of equipment, and the numerous other details
which make for efficient operation.

What has been said about water plant operations applies
also to waste treatment facilities.

Demand and Supply

The average water consumption per inhabitant of Georgia
today is about 125 gallons per day. The corresponding average
for the United States is expected to increase from 152 gallons
today to 189 gallons in the next 25 years. A nationwide estimate
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made in 1955 indicates that the construction of new or replace
ment water supply and sewerage works will involve an expendi
ture of 25 billion dollars during the next 10 years. A similar
estimate for the State of Georgia is not available, but the an
ticipated growth of population and industry in the State will
doubtless demand a very large increase in the amount of water
needed for public and industrial use. Irrigation will demand
an increasing amount of the available supply.

In some areas of the State there are already developing com
petitive uses for the water available. This trend will continue
and spread unless measures are taken to develop new sources,
plan the fair allocation of existing supplies, and control the
quality of all sources.

Competitive Interests

This is one of the most serious of all water problems in Geor
gia. Sportsmen want their favorite fishing holes kept clean
regardless of industrial needs. Cities are often more concerned
with their water supplies than with the subsequent condition of
the rivers into which they dump their sewage.

Industries are interested not only in the quality of supply
but also a site where wastes may be handled with a minimum
cost for treatment. Some of the greatest water controversies
come from the conflict between the cities that need flood con
trol reservoirs for their protection and the farmers who are
forced to leave their homes and fields in reservoir areas.

These natural human limitations of viewpoints are unques
tionably the greatest difficulty that we face in the wise use of
our water resources in Georgia.

Lack of Information

Proper development and utilization of the State's water re
sources will require careful planning and design based on com
plete factual information regarding the nature of the State's
problems and various possible methods for their solution. Pub
lic acceptance of control and regulatory measures will require
that the people of the State be furnished with this information.
Numerous problems peculiar to this State will require extensive
research and investigation to make the facts available. Other
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of a pond or a deep well for irrigation is a worthwhile investi
gation on the part of every farmer who seeks to irrigate his
land. Any farmer in Georgia can get enough water for irriga
tion, but to do so may not be profitable when the costs and
probable benefits are compared.

Consulting engineers for municipalities and industrial plants
generally make economic investigations of the several possible
water supply and waste disposal system before they select the
best one. To extend this process from an individual case to an
entire river basin with dozens of communities and factories
and hundreds of farms, under different jurisdictions, and with
varying and competing objectives, is a different problem but
one that needs to be undertaken if the basin-wide community
is to make the best use of the common resource.

Esthetic values, too, have a place in the American way of
life, and should not be overlooked in an investigation of the
potential benefits of water uses in watersheds.

Irrigation

During the past generation, agriculture in Georgia has
switched slowly from concentration on cotton to diversification,
including pastures for stock, tobacco, leafy vegetables, and
orchards. The newer types of crops are more subject to drought
damage than cotton, and as a consequence, irrigation is becom
ing more feasible and necessary to successful farming in Geor
gia. At the present time there are 27,700 acres under irrigation
in Georgia.

The Department of Agriculture estimates that the supply of
water needed amounts to 1-1% acre-feet per acre under irriga
tion, which at the present time would call for the consumption
of only about 160 million gallons a day during the season.

Undoubtedly, irrigation will increase in the State because of
its economic feasibility, but the irrigation demands may coin
cide with the low flow period when much of the water will
be needed for municipal and industrial uses.

Inadequate Water Law

The riparian principle of law has generally been adequate
in the past for many of Georgia's water problems that had to
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do. with a surplus of water. However, we are faced with a
shortage of water for many uses and competition among a
variety of users for that limited water supply.

In the western states where water is scarce, the riparian
principle has been found to be inadequate and the western
states have generally adopted the prior appropriation principle
as the best principle of law to regulate their water problems.

Careful thought is needed in Georgia to consider the ade
quacy of the legal principles of present water laws and the
desirability of changing those principles to make wiser use of
our water resources.
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AGRICULTURAL USE OF WATER-During the past generation, agricul
ture in Georgia has switched slowly from concentration on cotton to diversifi
cation, including pastures for stock, tobacco, leafy vegetables, and orchards.
At present there are 27,700 acres under irrigation in Georgia: and some
30,000 ponds have been constructed, mostly for livestock water. These trends
are likely to continue in future years.
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LEGAL ASPECTS OF WATER PROBLEMS

At the initial meeting of the Legislation Subcommittee, it was
agreed that the matter of water legislation is so complex and
far-reaching that any effort to propose new laws without in
tensive study would be premature. It was accordingly resolved
that the enactment of any and all legislation relative to water
law be discouraged until the results of present and future
studies might be made available, and a recommendation to
this effect was reported to the general committee.

This recommendation was the basis for a resolution from
the general committee which was presented to the Governor,
Lieutenant-Governor, and other officials of the state govern
ment. The resolution, calling for the creation of an official
commission to conduct a study into the matter of water law
revision, is attached to and made a part of this report as
Appendix I.

The Legislation Subcommittee is of the opinion that ideal
water legislation for Georgia should be designed to provide the
best solutions to the water problems of Georgia citizens. The
draftsman of legislation must, therefore, appreciate the nature
and extent of state-wide and local water problems. Desirable
changes in the law should be proposed after, rather than before,
an analysis of these problems as they actually exist. The drafts
man should be furnished with such information as will enable
him sympathetically to appraise the interests of all water users
-domestic, agricultural, industrial, municipal, recreational, and
others. An attempt should be made to anticipate problems
which may arise in the future, and the broad interests of the
state in the proper conservation and utilization of her water
resources should be protected.

Experience in Neighbo·ring States

Although an indiscriminate borrowing of legislation from
other states is to be avoided, an examination of the water law
of other jurisdictions will provide a helpful background upon
which to base our studies toward desirable water legislation
for Georgia. The law of other states should be considered in
sofar as it may suggest alternative remedies for the solution
or obviation of water problems resulting from the economic,
hydrographic, and geographic conditions prevailing in this state.

58



Experience of the West

In the seventeen western states, arid or semi-arid weather
conditions have made it necessary that the problems of water
utilization and conservation be met earlier than has been the
case in the East. The western law relating to the use of surface
waters in well-defined streams is referred to as the doctrine
of prior appropriation and is based upon priority in the use
of water, provided it is put to beneficial use. This doctrine
provides a means by which an appropriator may acquire a right
to a specific quantity of water to which he is entitled to the
exclusion of appropriators junior to him if, in times of shortage,
there is not enough water for all. The use of water from a
stream is not, as in the eastern states, confined to use upon
"riparian land," or that land which adjoins the particular
stream involved.

Riparian Doctrine

The riparian rights doctrine prevails with respect to stream
waters in thirty-one eastern states. Under this doctrine the
general rule is that stream water may be used only for the
benefit and enj oyment of riparian land. A riparian proprietor
may make reasonable use of the stream, but his right is limited
by similar rights on the part of other proprietors. The extent
of the riparian right is not specific nor readily ascertainable
in advance of litigation since the reasonableness of a given
use is a relative matter depending upon the circumstances of
the case, including the nature of the use, the size of the stream,
local custom and usage, and other uses to which the stream is
adapted.

Review of Existing Law Needed

Finally, it is necessary that the content of existing Georgia
law be examined and considered in conjunction with the water
problems inventoried by other subcommittees. In this way the
adequacy of existing law with respect to particular problems
may fairly be determined. The following is a summary of the
legal principles applicable to the utilization of water in Geor
gia, and is included as a part of this report.

(The remainder of this section is a summary of legal prin
ciples applicable to the utilization of water in Georgia. It was
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I prepared at the Institute of Law and Government, School of
I Law, University of Georgia.)

Classifications of Waters

Inland water supplies in their natural state are found in :l

number of forms and classifications. They may exist as waters
on the surface of the earth or waters beneath the surface of
the earth. Surface waters may be further classified into dif
fused surface waters, and concentrated surface waters such
as streams, lakes, and ponds. Subsurface or subterranean waters
may be classified into percolating waters, and waters flowing
in well-defined underground streams. These classifications of
waters according to the nature of their source are important
for the reason that different legal principles may apply to each.

Underground Waters

Underground percolating water may be defined as that which,
in small quantities, oozes in veins or filters through the earth's
strata. The few Georgia cases applicable to these waters would
seem to indicate that they belong to the owner of the soil in
which they occur. Consequently, a landowner may dig a well,
and take all the percolating water he needs for use on the
overlying land regardless of whether this results in the drying
up of a neighbor's well. It follows that the lando\vner himself
would, in turn, have no cause of action if the drilling of a third
well should cause his own to go dry. Apparently the only re
striction is that no one can maliciously take water from a well
or waste it so as to cause injury to another.

Diffused Surface Waters

The next classification includes diffused surface waters, or
those which are scattered broadly over the earth's surface fol
lowing rain or other precipitation. These waters have only a
short existence before they either soak into the ground or flow
into a lake, pond, or stream. One case indicates that diffused
surface waters belong to the o\vner of the soil, so that he may
cause them to be concentrated into artificial ponds or cisterns
without liability to anyone for 80 detaining and using them.
But this proposition is not firmly established in Georgia law.
A restriction here is that no one has the right to so alter the
natural contour of his land as to cause greatly increased quan-
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tities of water to wash or otherwise damage the land of the
lower adjoining owner.

Waters in Natural Watercourses

The most important body of water law, the riparian rights
doctrine, applies to surface waters in streams such as creeks
and rivers, to non-private lakes and ponds, and the waters
flowing in well-defined underground streams. The statutory
law respecting riparian rights is found in two sections of the
Georgia Code, as follows:

Runner water, while on land belongs to the owner of the
land, but he has no right to divert it from the usual channel,
nor may he so use or adulterate it as to interfere with the
enjoyment of it by the next owner. (Section 85-1301).

The owner of land through which non-navigable water
courses flow is entitled to have the ,vater in such streams come
to his land in its natural and usual flow, subject only to such
detention or diminution as may be caused by a reasonable use
of it by other riparian proprietors; and the diverting of the
stream, wholly or in part so as to impede its course and cause
it to overflow or injure his land, or any right appurtenant, or
the pollution thereof so as to lessen its value to him, shall be
a trespass upon his property. (Section 105-1407).

Two Aspects of Riparian Doctrine

Under the strict aspect of the riparian doctrine the proprietor
of riparian land is entitled to have the water flow by or through
his land undiminished in quantity and unimpaired in quality,
except that any such proprietor may take from the stream such
water as he needs for domestic purposes. This includes the
use of water for drinking and household purposes and for farm
animals. If the stream is small, a riparian proprietor may
consume all the water in it, if used for domestic purposes,
without thereby incurring liability to lower proprietors.

As modified, the riparian doctrine permits each riparian
proprietor to make reasonable use of the stream, but his right
is limited by an equal right on the part of all other riparian
proprietors. Most problems that arise hinge on the question
of what is "reasonable use." This depends upon all the sur
rounding circumstances, such as the size of the stream, the
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nature of the use and the amount of water taken, and the other
uses to \vhich the stream is adapted. The ultimate determina
tion of whether a particular use is reasonable lies with the
jury in an action at la,v. What is reasonable one year may
not be so the next, and as subsequent users come into the pic-
ture, it may be necessary, under existing law, that there be . ;
continuing reapportionment of the available supplies of water.

If an appropriator has made a continuous adverse use of a
certain quantity of water for a period of twenty years he ac
quires a prescriptive right against lower proprietors to con
tinue such appropriation, but prescription does not run up
stream against owners whose rights have not been affected b~'

the adverse use.

Conflicts Likely in Future

The riparian doctrine was developed largely in the nineteenth
century under circumstances in which there was little occasion
for conflict among consumptive users of water. Even up to the
present time we have had relatively few court decisions involv
ing the use of 'water resources in Georgia. But, as the popu
lation increases and cities grow, as new industry moves into the
state, as research brings out the remarkable potentialities of
the use of \vater for irrigation, and as new emphasis is placed
on recreation, navigation, and many other water uses, it seems
unavoidable that conflicts will arise, especially in times of water
shortage.

Our present law contains considerable uncertainty as to the
rights and duties of the users of Georgia's water resources.
This uncertainty discourages investment in beneficial water use,
and constitutes perhaps the greatest \veakness in our lav/ as
it exists.
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RECREATIONAL USE OF WATER-More than 425,000 individuals pur
chase licenses to hunt and fish in Georgia. Add to that expenditures for other
types of water-related sports and the total represents a sizable industry. As
our standard of living increases, more people will turn to Georgia's streams,
lakes and wetlands for recreation.

63



INFORMATION AND EDUCATION

Work of the Information and Education Subcommittee has
covered a variety of activities. Results are summarized under
applicable headings, and a brief summary of future plans of the
subcommittee is included.

Publications

Assembling and editing this mimeographed publication,
"Water in Georgia, a Report on the Historical, Physical, and
Legal Aspects of Water Problems in Georgia" has been a major
project of the subcommittee.

Various subcommittees of the Georgia Water Use and Con
servation Committee accepted assignments to submit materials
for this publication. When these reports were received, the
subcommittee members edited the copy, outlined a suggested
format, and copied the material for study and final adoption
by the full committee.

In its preliminary form, this report comprised a brief sum
mary of the history and development of the committee and its
conclusions and recommendations. Sections on (1) history and
development, (2) local water problems, (3) statewide water
problems, (4) legal aspects of water problems, and (5) infor
mation and education were included. It was bound, and a
printed cover was prepared. Sixty copies were made available
to members of the full committee for their study and con
sideration.

Meetings

Two meetings of the Subcommittee on Information and Edu
cation have been held. At the meetings, general discussions
were conducted on how to acquaint the following with the ob
jectives and activities of the Georgia Water Use and Conserva
tion Committee: (1) Members of th e committee; (2) Georgia
governmental leaders; (3) Georgia agricultural, municipal, in
dustrial and recreational leaders; and (4) the general public.

Research

This subcommittee has made a rather extensive study of ma-
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terials prepared by similar groups concerned with water prob
lems and water laws in other southeastern states.

Reports by the South Carolina Soil Conservation Committee,
the lVlississippi Inter-Organizational Committee on Water Re
sources and other similar reports; summaries of local water
problems in two or more states; numerous press releases from
several states; radio and TV scripts used in South Carolina;
and a series of articles on water problems from the New York
State Colleges of Agriculture and Home Economics.

Certain of these have helped us develop a better understand
ing of the broad fundamental aspects of water use and water
rights problems. Others have been helpful to us in our work
of assembling, editing, and compiling the preliminary draft of
this report. Some will be useful to us in developing and execut
ing any future information and education programs we might
undertake and in advising the full committee on work of this
type.

Press and Radio

At meetings of this subcommittee there have been numerous
general discussions held concerning the ways of getting water
conservation and use information to the press and radio. Some
news coverage has been given to the committee's activities and
obj ectives, and it is anticipated that much additional coverage
will be forthcoming upon release of this report by the com
mittee. Newspapers and radio stations in the State have given
exce llent coverage to agricultural and related PI'oj ects and
problems in the past. Favorable comments have been made by
members of the press who are familiar with the objectives of
the full committee.

Future Plans

\Vhen this committee report is made available to the general
public it is anticipated that widespread attention can be called
to the needs for conservation, development and wise use of
water resources in Georgia, and to a need for modernizing
existing water laws. In addition to press and radio coverage
already mentioned above, there should be many opportunities
to acquaint rural and urban groups with this information. Farm
agency gl'OUpS are expected to use the information in hundreds
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of county and community meetings throughout the State. Civic
clubs will be acquainted with the work through meetings ar
ranged by their members who are keenly interested in water
conservation and use. It is recommended by the Information
and Education Subcommittee that members of the full commit
tee be available for talks before civic and farm groups to
discuss these subj eets.
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INDUSTRIAL WATER USE-The quantity of water used for industrial
purposes in Georgia greatly exceeds that used by public water-supply systems.
Georgia's electric power requirements are expected to double during the next
six years.
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CONCLUSIONS

After a careful study of data available to us, briefly sum
marized in foregoing sections of this report, the members of
the Georgia Water Use and Conservation Committee, have
arrived at certain conclusions regarding water problems in
Georgia. The more important of these conclusions are as
follows:

1. Although precipitation in Georgia averages 50 inches, or
better, annually, seemingly an adequate supply in the aggre
gate, precipitation and surface runoff often are not adequate
in many areas at certain seasons most years.

Droughts and periods of low rainfall occur in our State each
year with lesser or greater intensity. Lack of good land and
water use and management measures and lack of adequate
storage facilities intensify critical conditions in some localities.
Impairment of water quality resticts its availability for certain
uses in some sections. Increasing demands for water intensify
competition over water for consumptive and non-consumptive
purposes.

If present trends in water utilization by all water using in
terests-agricultural, industrial, municipal, recreational and
others-continue, it is likely that distress and conflicting inter
ests will develop with increasing frequency in the future, unless
adequate solutions are found.

'~

Such remedies include (1) maximum conservation and wise
utilization of water throughout the State, (2) balancing supply
and demand for water within and between physical areas of
the State, insofar as practicable, and this may involve interstate
streams, and (3) an adjustment and modernization of existing
water laws to more adequately meet modern needs and trends.
Appropriate physical, economic, legal and all other suitable
means will be needed over a period of years to reach these
objectives.

2. The future economic development and the welfare of the
people of Georgia will depend in large measure on how well
water resources are developed, conserved, use, and managed.
For this reason, the State should early formulate and declare
a new water policy, develop procedures, plans and programs
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to effectuate such a policy, and provide an administrative
unit to encourage and guide the orderly development, conserva
tion, and wise use of water. Such a unit could stimulate and
conduct those studies and investigations necessary to execute a
new water policy; and it could help give direction to and facili
tate other land and water programs.

3. Careful inventories and thorough analyses of findings
should precede drafting of new laws so that mutual interests
of agriculture, industry, municipalities, and recreational inter
ests will be fairly and adequately met. Studies should be made
of modern water use methods and trends, statewide and local
problems, development and growth of agriculture, industry,
cities, and recreation facilities, existing water resources, and
other conditions and factors.

4. Success in modernizing water laws depends very largely
on the understanding and confidence of people generally. There
fore, the public should be fully informed of present and po
tential problems and existing conditions before, or concurrently
with, attempts to draft and enact new legislation.

5. New legislation should in no way operate to impair exist
ing lawful rights in the beneficial use of waters in the State
in keeping with declared policy and objectives.
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RECOMMENDATIONS

5. Copies of this report be given to the Governor, members
of the General Assembly, members of the Georgia Water 1,aW
Revision Commission, and others; and that cO'P

ies
of data re

ferred to in this re'P
ort

he made available, insofar as possible,

to interested groUPS and individuals upon request.

4. The Georgia Water Use and Conservation Committee con
tinue its services in an advisory, informational and educational
and consulting capacity so long as such services will facilitate
obtaining suitable water legislation and be helpful to all water

users.

3. The administrative unit be empowered to explore the
need for compacts and agreements concerning this State's share
of waters flowing in watercourses or in lakes or ponds or ground
water formations where a portion of such waters are contained
within the territorial limits of neighboring states and make

recommendations to the General Assembly.

2. All new water laws protect existing lawful rights to the

beneficial use or waters.

1. The first legislation proposed shonld inclnde (1) estab
lishment of a basic water policy wherein the State shall ass

nme

responsibility for regnlation of water use and development;
(2) definitions of terms which will give clarity and full mean
ing to water law; (3) provision for a unit to administer water
policY and law and engage in other appropriate activitics, with
the powers and duties of this unit properlY defined; (

4
) estab

l
ish

an objective of maximum beneficial nses of waters, recognizing
that encouragement of orderly development, conservation, wise
use, and protection of land and water resources serves the pub
lic interest; (5) development of a comprehensive water law; and
(6) a provision whereby the administrative unit will begin, as
soon as practicable, to prepare inventories of present and poten
tial use of water resources in coo'Peration with private and
public users and others, and by research and other a'Pplicabl

e

means effect and encourage a study of the State water problems.
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6. The Georgia Water Use and Conservation Committee of
fer its services and full cooperation to the Georgia Water Law
Revision Commission in its work of developing and recommend
ing sound water legislation of mutual benefit to all.
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APPENDIX I

RESOLUTION ON WATER LAW LEGISLATION

TO: The Honorable Marvin Griffin, Governor of Georgia

The Honorable Ernest Vandiver, Lieutenant Governor of Georgia

The Members of the Georgia General Assembly, 1955

The Georgia Water Use and Conservation Committee at a meeting on
January 13, 1955, considered and unanimously passed the following resolu
tion on water law legislation with direction that it be transmitted to the
appropriate parties:

"WHEREAS, there exist at present in our State many conflicts of inter
ests regarding the use, conservation, and control of ground and surface
water, and

"WHEREAS, the status of our law is such that these conflicts have not
been and are not now being satisfactorily resolved because of the legal un
certainties as to the rights and remedies of our citizens concerning the use,
conservation and control of ground and surface water, and,

"WHEREAS, there is at present no one State agency which has overall
authority to consider, correlate, and administer the diverse and comprehen
sive interests which exist for water, and,

"WHEREAS, the drought condition in our State during the past year has
focused attention on the present and growing need for water law legislation,
and said drought condition may create a desire for hasty action on an ex
tremely complex matter affecting every citizen of our State to uses of water
for municipalities, agricultural interests, industrial businesses, navigation,
flood control, conservation, power production, and private property owners,
and,

"WHEREAS, there has been organized in our state a group known as the
Georgia Water Use and Conservation Committee with membership broadly
and equitably representative of all interests in the waters of our state, and,

"WHEREAS, this committee has as its purpose the following objectives:

1. To inventory water-use and damage problems throughout the State
which have, or may have, legal and administrative implications.

2. To summarize and analyze these problems in terms of local conditions
and needs.

3. To summarize and study the existing water laws of Georgia to deter
mine whether or not these adequately foster the conservation and bene
ficial use of water and protect the rights of all water users, now and
in the future, under a greatly expanding economy.

4. To propose sound legislative and other solutions as may be determined
necessary and desirable, taking full advantage of the experience of
other states.

5. To carry out the four fore-going activities in such a way as to imple
ment present and future land and water conservation programs by
pointing up the value of water and by laying the groundwork for mak
ing water more useful to all our citizens.

6. To utilize information, services, and advice of private individuals, or
ganizations, and public agencies in carrying out the foregoing, and,
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"WHEREAS, The present condition justifies the expenditure of State funds
to insure that adequate and comprehensive legislation, which takes into ac
count the many divergent water interests in our State, be formulated prior
to presentment to the General Assembly:

NOW THEREFORE, Be it resolved that the Georgia General Assembly
of 1955 be requested to create a Water Policy Committee to work with the
Georgia Water Use and Conservation Committee to accomplish the fol
lowing:

1. Make comprehensive and extensive study of ground and surface water
conditions, the present status of the law concerning water in all its aspects,
and of all of the various interests in water as to its use, conservation, and
control for any purpose whatsoever that this study be made prior to any
change in the present structure of our law concerning water.

2. That this committee be responsible directly to the General Assembly
in a continuing status until its work is completed.

3. The study committee be given adequate funds and comprehensive au
thority in order to make a thorough investigation and study of water condi
tions so as to protect the interests of all citizens in water in this State and
be directed to make its report with recommended legislation to the General
Assembly at its next or subsequent session.

4. The study committee be authorized and directed to use the facilities
of existing State agencies in its investigation and study and in the prepara
tion of its report, with compensation to existing State agencies for their
work.

5. The study committee be empowered to employ consulting engineers, if
such are needed, and funds be provided for compensation for such work.

6. The study committee be empowered to employ such professional, legal
and engineering assistance, and such administrative personnel, as are needed
to properly accomplish its task."

Respectfully submitted,

GEORGIA WATER USE AND CONSERVATION
COMMITTEE

/s/ Robert D. Tisinger
Robert D. Tisinger, President

/s/ John R. Carreker
John R. Carreker, Secretary

APPENDIX II

BIBLIOGRAPHY ON WATER .RIGHTS

Interstate Compacts

1. Uniform Laws by Interstate Compact, by Ben W. Johnson of
Toledo, Ohio, Ohio State Bar Ass'n., Vol. 29, 1908 1908

2. Compacts and Agreements of States with One Another and with
Foreign Powers, by Andrew A. Bruce, Minn. Law Review, Vol. 2,
1917-18 1918

3. Application of the Reserve Treaty Power of the States to Interstate
Water Controversies, by Delph E. Carpenter, Greeley, Colo., Colo-
rado Bar Ass'n., Vol. 24, 1921 1921
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4. The Power of the States to Make Compacts, Yale Law Journal,
Vol. 31, 1922 1922

5. Interstate Compacts as a Means of Settling Disputes Between
States, Harvard Law Review, Vol. 35, 1921-22 1922

6. Some Problems of the Interstate Water Bar, by James Grafton
Rogers, Colorado Bar Ass'n., Vol. 26, 1923 1923

7. The Compact Clause of the Constitution, A Study in Interstate
Adjustments, by Felix Frankfurter and James M. Landis. Yale
Law Journal, Vol. 34, May 1925, Appendixes A, B, C. 1925

8. Sovereign Rights and Relations in the Control and Use of American
Waters, by Ernest C. Carman, Southern Calif. Law Review, Vol.
3, Part III, pp. 266-319 1930

9. Interstate Compacts, by Arthur W. MacMahon, Encyclopedia of Soc.
Sciences, Vol. IV., pp. 109-113 1930

10. Interstate Compacts, by Mary Alice Dodd, U. S. Law Review, Vol.
70, October 1936 1936

11. Reference List on Interstate Compacts and Interstate Cooperation,
by Prof. Graves, February 1938, Temple Univ., Dept. of Pol. Sc. 1938

12. Interstate Water Problems. Final Report of the Committee of the
Irrigation Division on Interstate Water Rights of the American
Society of Civil Engineers, Paper No. 2055, 1939. 1939

13. Interstate Water Compact 1785-1941, Transcripts and Analytical
Table, Technical Paper No.5, National Resources Planning Board,
June 1942 1942

14. Principles of Equitable Apportionment of the Waters of Interstate
Streams, Section XII of Report entitled "Preservation of Integrity
of 8tate Water Laws," by National Reclamation Ass'n. 1943

15. Interstate Water Compacts, Section XIII, Report on "Preservation
of Integrity of State Water Laws," by National Reclamation Ass'n. 1943

16. Extract from Hearing before the Committee on Irrigation and
Reclamation of the United States Senate, 68th Congress, 1st session,
on 8.649, A Bill to Promote Flood Control in the Basin of the Re-
publican River and for other purposes, March 31, 1943 1943

17. Interstate Water Compacts of the State of Colorado, Compacts in
effect January 1, 1946: 1946

1. La Plata River Compact, between Colorado and New Mexico,
approved January 29, 1925, Public No. 346, 68th Congress, (43
Stat. 796)

2. Colorado River Compact between Arizona, California, Colo
rado, Nevada, New Mexico, Utah, and Wyoming, signed No
vember 24, 1922, H.D. 605, 67th Congress, 4th Session.

3. South Platte River Compact, between Colorado and Nebraska,
approved March 8, 1926, Public No. 37, 69th Congress, (44
Stat. 195)

4. Rio Grande Compact between Colorado, New Mexico and
Texas, approved May 31, 1939. Public No. 96, 76th Congress,
(53 Stat. 785)

5. Republican River Compact, between Colorado, Nebraska, and
Kansas, approved May 26, 1943, Public No. 60, 78th Congress,
(57 Stat. 86)

6. Costilla Creek Compact, between Colorado and New Mexico,
ratified by New Mexico April 9, 1945.
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18. Wilbur, Ray Lyman; and Ely, Northcutt-House Document No. 717,
80th Congress, 2nd ed. 1948

19. Hinderlider, State Engineer, et aI., and La Plata River and Cherry
Creek Ditch Co., 304 U.S. 92

20. Graves, Prof. William Brooke, Reference List on Interstate Com
pacts and Interstate Cooperation, Dept. of Political Science, Temple
Univ., Philadelphia, Pa.

Law Review Articles

1. Rood, John R., Surface Waters in Cities, 6 Mich. L. Rev. 449-452 1908

2. Wiel, S. C., Injunction Without Damages as Illustrated by a Point
in the Law of Waters, 5 Calif. L. Rev. 199 1917

3. Wiel, S. C., Origin and Comparative Development of the Law of
Watercourses in the Common Law and Civil Law, 6 Calif. L.
Rev. 254 1918

4. Wiel, S. C., Waters, American Law and French Authority, 33 Har.
L. Rev. 133 1920

5. Shaw, Lucien, The Development of the Law of Waters in the West,
10 Calif. L. Rev. 443-445 (189 Calif. 779, 791) 1922

6. Clayton, Use of the Water in Navigable Streams for Navigation
and Power, 1922, 94 Cent. L. J. 442 1922

7. Author unknown-Constitutionality of Legislative Determination
and Limitation of Riparian Rights, 40 Har. L. Rev. 1023 (Case
Note) Calif. Case 1926

8. Lasky, Moses, From Prior Appropriation to Economic Distribution
of Water by the State Via Irrigation Administration,

1 Rocky Mt. L. Rev. 161, 248 1927
2 Rocky Mt. L. Rev. 35 1929

9. Le Boeuf, State or Federal Control of Water Power, 15 Ga. L. J. 201 1927

10. McHendrie, Watson A., Evolution of the Doctrine and Priority of
Water Rights, 33 Colo. B.A. 123 1930

11. Conrey, Lucille, Water Rights, Surface Water, Natural Flow, 4 So.
Calif. L. Rev. 403 (Comments) 1931

12. Elders, Use of Water Power in the Generation of Electricity, 1931,
25 Ill. L. Rev. 759 1931

13. T.H.J., Extent of Riparian Land, Case Note, 31 Mich. L. Rev. 1183 1933

14. Jackson, William R., Rights of Riparian Proprietors Restricted to
Reasonable and Beneficial Use, 8 Temp. LQ. 283 (Case Note) Calif.
Case 1934

15.

16.

17.

18.

C.M.N., Constitutional Law-Conservation of Waters-Validity of
Statutes Limiting Riparian Rights 34 Mich. L. Rev. 274

Kane, John F., Rights of Riparian Owners are Subject to the States
Police Power (Case Notes), 9 Temp. Law Q. 354 2 U. of Chicago
L. Rev. 658

Clothier, Federal Water Power Program, 1935, 84 Pa. L. Rev. 1

Godward, William W., Rights of Riparian Owners is Subject to the
States Police Power, 24 Calif. L. Rev. 349
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19. Wiel, S. C., Fifty Years of Water Law, 50 Har. L. Rev. 252-304 1936

20. Kinyon, Stanley V., What Can a Riparian Proprietor Do? 21 Minn.
L. Rev. 512 1937

21. Olsson, Loren G., Riparian and Appropriator's Rights in Nebraska
-Public Policy, 15 Neb. L. Q. 271 1937

22. Wilcox, James Henry, Authority of the State of Florida over Her
Waters, 12 Fla. L. J. 319 1938

23. Draper, Miles H., Riparian Rights and Public Easements, 12 Fla.
L. 79 March 1938

24. J.A.H., Water Law, Effect Upon a Prescriptive Right of Diminu-
tion of Volume of Stream, 26 Calif. L. Rev. 718 1938

25. Chaffee, Walter R., Riparian Rights-Property in Flow of Stream,
27 Calif. L. Rev. 92 1938

26. Bingham, J. W., Some Suggestions Concerning the California Law
of Riparian Rights, 22 Calif. L. Rev. 251 1939

27.

28.

29.

30.

31.

Angelo, Homer G., Right of Riparian Owner to Water in Excess of
His Reasonable Needs for Beneficial Uses, 28 Calif. L. Rev. 115

Carp, Robert E., Right of Appropriator to Foreign Waters Supplied
by Upstream Producers, 28 Calif. L. Rev. 113

McHendrie, A. W., The Law of Underground Water, 13 Rocky Mt.
L. Rev. 1

Doyle, James A., Water Rights in Nebraska, 20 Neb. L. Rev. 1

Tolman, C. F. and Stipp, Amy, Analysis of Legal Concepts of Sub
flow and Percolating Waters, 21 Ore. L. Rev. 113

1939

1939

1940

1941

1942

32. Wiel, S. C., Commend, Subflow and Percolating Waters, 21 Ore. L.
Rev. 137 1942

33. Paulson, Francis J., Riparian Rights in Colorado, 20 Notre Dame
155 1944

34. Weseman, Enid, Diversion of River for City Water Supply, 32
Calif. L. Rev. 1944

35. Waldo, C. T., Evaluation of California Water Rights Law, 18 So.
Calif. L. Rev. 267-273 1945

36. Kinson, S. V. and McClure, R. C., Interference with Surface Waters,
24 Minn. L. Rev. 7 1946

37. Mann, Arnett, The Rule in Kentucky as to Surface Water, 35 Ky. L.
J. 86 1946

38. Bennett, John K., Some Uncertainties in the Law of Water Rights,
21 So. Calif. L. Rev. 344 1948

39. Bennett, John K., Concurrent Legal Interests in Water Supplies,
12 So. Calif. L. Rev. 349 1949

40. Worthington, Robin F., Waters: Surface Water Drainage, 2 U. of
Fla. L. Rev. 392 1949

41. Burke, C. R., Rights and Remedies in the Law of Stream Pollution,
35 Va. L. Rev. 774 1949

42. Treadwell, E. F., Developing a New Philosophy of Water Rights, 38
Calif. L. Rev. 572-587 1950
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43. White, Samuel Ray, Lr., Riparian Rights-Extent of Owners Title
53 W. Va. L. Rev. 96-9; Carpenter v. Ohio River Sand and Gravel
Co. (W.Va.), 60 SE 2d 212. 1950

44. Doyle, James A., Water Rights in Nebraska, 29 Neb. L. Jour. 385 1950

45. Patten, George Y., Water Rights in Montana, 23 Rocky Mt. L. Rev.
162 1950

46. Breitenstein, Jean S. et aI, Symposium on Natural Resources;
Law- Water, 22 Rocky Mt. L. Rev. 343 1950

47. Trowbridge, D., (R. R. Ketzing) Prescriptive Water Rights in
Calif.; Is Application a Prerequisite (Ketzing) 39 Calif. L. Rev.
369-376 (Sept. 1951) Addendum, D. Trowbridge, 525-52 1951

48. Evans, Hugh C., Irrigation in Kentucky as Affected by the Law of
Riparian Rights, 40 Ky. L. J. 423-433 1952

49. Grim, G. Keith, 27 Wash. L. Rev. 79-80, 218 p. 2d 309 (Calif.) 1952

50. Johnson, Corwin W., Challenge to Prescriptive Water Rights, 30
Texas Law Rev. 669 1952

51. Grim, G. Keith, Appropriation-Riparian Rights, 27 Wash. L.
Rev. 79 1952

52. Cross, Roscoe, Ground Waters in the Southeastern States, 5 S.C. L.
Quart. 149 1952

53. Maloney, Frank E., The Balance of Convenience Doctrine in the
Southeastern States, Particularly as Applied to Water, 5 S.C. L.
Quart. 159 1952

54. Woodbridge, Humphrey William, Rights of the States in Their Na
tural Resources, Particularly as Applied to Water, 5 S.C. L. Quart.
130 1952

55. Agnor, William H., Riparian Rights in the Southeastern States,
5 S.C. L. Quart. 141, 146-147 1952

56. Busby, C. E., American Water Rights Laws, 5 S.C. L. Quart. 106 1952

57. Coates, Glenn R., Present and Proposed Legal Control of Water
Resources in Wisconsin, 1953 Wise. Law Rev. 256 1953

58. Scurlock, John, Constitutionality of Water Rights Regulations,
1 K. L. Rev. 125 1953

59. Burrell, Don E. and Stubbs, Donald G., Rights of a Riparian Land
Owner in Missouri, 19 Mo. L. Rev. 138 1954

60. Marquis, Robert H., The Movement for New Water Rights Laws in
the Tennessee Valley States, 23 Tenn. L. Rev. 797-837 1955

Opinions

Horne, Protection of Present and Future Diversions in Construction of
Flood Control and Power Projects on Navigable Rivers, Legislative
Reference Service, American Law Division, Library of Congress, Wash-
ington, D. C. 1954

Technical Papers-Legal and Non-Legal

1. Power of the Federal Government over the Development and Use of
Water Power, 1915, Report of the Subcommittee of the Committee
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on the Judiciary, United States Senate on Sen. Res. 44; S. Dec. 246,
64th Congress, 1st Sess., pp. 17-18 1915

2. Carpentet·, Delph E., Brief of Law of Interstate Compacts, sub
mitted to Judiciary Committee of House of Representatives, 67th
Congress, 1st Session, at Hearing on June 4, 1921, in re H.R. 6821 1921

3. Colorado River Compact, H. Doc. 605, 67th Congress, 4th Sess. 1922

4. Carman, Ernest C., Sovereign Rights and Relations in the Control
and Use of American Waters, Published in three parts, Southern
California Law Review, Vol. 3 1930

5. Hill, Leading American Treaties, Ch. 2, Ch. 5 1931

6. Van Hise and Havenmeyer, Conservation of Our National Re-
sources, pp. 152, 140-169 1931

7. McMahon, Arthur W., Interstate Compacts, Encyclopedia of Social
Sciences, Vol. IV. 1931

8. Pillsbury, What is a Navigable Waterway? Civil Engineering
111-165 1933

9. Plum, Definition of Navigable Waters and the "Doctrine of Minor
Interest," Journal of Land and Public Utility Econ., Vol. XIII.
p. 398 1937

10. Thompson, D. B. and Fiedler, A. G., Some Problems Relating to
Legal Control of Use of Ground Waters, Journal American Water
Works Association, July 1938

11. Interstate Water Problems, Final Report of the Committee of the
Irrigation Division on Interstate Water Rights, American Society
of Civil Engineers, Paper No. 2055 1939

12. Tolman, C. F. and Stipp, Amy C., Analysis of Legal Concepts of
Subflow and Percolating Waters, Trans. Am. Soc. Civil Engineering
Vol. 67, No.8, Part II, October 1941

13. Memorandum on Precedents as to Equitable Distribution of Inter
national Waters, by Legal Adviser to International Boundary Com
missioner, United States and Mexico, U.S. Sec., EI Paso, Texas,
May 1942

14. Use of International Streams by Legal Adviser of the United States
Department of State 1942

15. Report, Preservation of the Integrity of State Water Laws, Nat.
Recl. Association, Appendix G, pp. 165-168, 1943 1943

16. Powell and Bacon, Magnitude of Industrial Demand for Process
Water, 42 J. Am. Water Works Ass'n. 777, 782 1950

17. Bennett, H. H., Water in the Ground: Too Little or Too Much
Water, Soil Conservation, Vol. XVI, pp. 153-157, Feb. 1951 1951
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Study of The Riparian and Prior Appropriation Doctrines of Water Law,
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J1. AWWA Vol. 42 No.8, August 1950
Committee Report "Basic Water Use Doctrines and State Water Control
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Water Works Engineering-June 1955
"What State Legislatures are Doing about Water Problems"-Note the
Indiana Law
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1944.

2. Geology and Ground-Water Resources of the Coastal Plain of East
Central Georgia, Georgia Dept. of Mines, Mining and Geology, Bulletin
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3. Geology and Ground-Water Resources of the Atlanta Area, Georgia.
Georgia Dept. of Mines, Mining and Geology, Bulletin 55, 1949.

4. Ground-Water Resources of the Fort Benning Area, Georgia. (Report
completed; to be published as aU. S. Geological Survey Folio.)

5. Geology and Ground-Water Resources of Central-East Georgia. (Re
port completed; to be published soon as a Bulletin of the Georgia Dept. of
Mines, Mining and Geology.)
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6. Geology and Ground-Water ResouTCes of West-Central Georgia. (Field
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8. Geology and Ground-Water Resources of the Paleozoic A7'ea. (Field
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3. Ground Water for Irrigation in Georgia. Agricultural Engineering,
Vol. 27, No. 11, Nov. 1946.
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Journal of American Water Works Association, Vol. 34, No.4, April 1942,
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2. U. S. Geological Survey Water-Supply Paper 889-E, Chemical Charac
ter of Surface Waters of Georgia, 1944, by William L. Lamar.

3. Industrial Quality of Public Water Supplies in Georgia. 1940 U. S.
Geological Survey Water-Supply Paper 912, by William L. Lamar. 1942.

4. Salinity of the Lower Savannah River in Relation to Streamflow and
Tidal Action, by William L. Lamar, Transactions, American Geophysical
Union, 1940.

5. The Industrial Utility of Public Water Supplies in the South-Atlantic
States, Geological Survey Circular 269, 1952.

Annual Series: Quality of Surface Waters of the United States.

Geological Survey Water-Supply Papers.

Surface Water Reports:

1. An Appraisal of Georgia's Surface Water Resources Investigations
Program, Geological Survey Bulletin No. 56, Georgia Dept. of Mines, Mining
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and Geology, "Short Contributions to the Geology, Geography and Arch
aeology of Georgia," 1950, p. 62.

2. Water Problems of the Southeast, Geological Survey Bulletin No. 60,
Georgia Dept. of Mines, Mining and Geology, "Short Contributions to the
Geology, Geography and Archaeology of Georgia" (No. 11), 1953, p. 141.

3. Historical Comments on Floods and Droughts in the Southeastern
United States, Geological Survey Bulletin No. 60, Georgia Dept. of Mines,
Mining and Geology, "Short Contributions to the Geology, Geography and
Archaeology of Georgia" (No. 11), 1953, p. 167.

4. The Grist Mill in Georgia, The Georgia Review, Vol. VII, Fall, 1953,
No.3, p. 332.

5. The Historic Role of the Rivers of Georgia, Chapters 1-23, Georgia
Mineral Newsletter, published by the Georgia Geological Survey.

6. Ten Years of Stream Gaging in Georgia, The Georgia Engineer, Vol.
VII, No.5, May 1949.

7. Water and the 1941 Drought in Georgia, condensed from presentation
before Georgia Local Section, Civil Engineering, Vol. 13, No. 10, Oct. 1943,
p. 475.

8. Georgia Nation's Water Resources Frontier Made So by Powerful
Rivers and Large Dams, Georgia Dept. of Commerce "Newletter", July 10,
1953, p. 3.

9. Georgia's Rivers, mimeographed circular prepared for Georgia Dept.
of Mines, Mining and Geology, March 1953.

10. The Characteristics of Georgia's Water Resources and Factors Re
lated to their Use and Control, Georgia Dept. of Mines, Mining and Geology
Information Circular No. 16, August 1954.

11. Surfa,ce Water Resources of Georgia During the Drought of 1954
Part 1, Streamflow, by M. T. Thomson and R. W. Carter, January 1955,
Dept. of Mines, Mining and Geology Information Circular No. 17.

12. Determination of the Low Flow Regime of Ungaged Streams, Geo
logical Survey Bulletin No. 56, Georgia Dept. of Mines, Mining and Geology,
"Short Contributions to the Geology, Geography and Archaeology of Geor
gia," 1950, p. 74, by R. W. Carter.

13. Surface Water Resources of Central-East Georgia, to be published
by Dept. of Mines, Mining and Geology.

14. The Frequency of Floods on the Flint River, Geological Survey Bul
letin No. 56, Georgia Dept. of Mines, Mining and Geology, "Short Contribu
tions to the Geology, Geography and Archaeology of Georgia", 1950, by C.
M. Bunch.

15. Low-Water Minimum Flows in Southeast Georgia, Geological Survey
Bulletin No. 60, Georgia Dept. of Mines, Mining and Geology, "Short Con
tributions to the Geology, Geography and Archaeology of Georgia (No.
11," 1953, p. 150, by A. C. Lendo.

16. Flood Regime of the Coosa-Alabama River-Historical and Modern.
Geological Survey Bulletin No. 60, Georgia Dept. of Mines, Mining and

,Geology, "Short Contributions to the Geology, Geography and Archaeology
of Georgia (No. 11) ," 1953, p. 153, by R. W. Carter.

17. Discharge Rec01'ds and Their Value in Design of Bridge Waterways,
Geological Survey Bulletin No. 60, Georgia Dept. of Mines, Mining and
Geology, "Short Contributions to the Geology, Geography and Archaeology
of Georgia (No. 11) ," 1953, p. 157, by C. M. Bunch.
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18. Effect of Buford Reservoir on Flow of Chattahoochee River at At
lanta, Geological Survey Bulletin No. 60, Georgia Dept. of Mines, Mining
and Geology, "Short Contributions to the Geology, Geography and Arch
aeology of Georgia (No. 11)," 1953, p. 161, by R. W. Carter.

19. Magnitude and Frequency of Historic Floods on Chattahoochee River
at Columbus, Ga., Geological Survey Bulletin No. 56, Georgia Dept. of Mines,
Mining and Geology, "Short Contributions to the Geology, Geography and
Archaeology of Georgia," 1950, p. 66, by A. A. Fischback.

20. U. S. Geological Survey Circular 100, Floods in Georgia-Frequency
and Magnitude, by R. W. Carter, March 1951.

21. U. S. Geological Survey Water-Supply Paper 1110-E, Water-Level
Fluctuations in Limestone Sinks in Southwestern Georgia, by E. L. Hen
dricks, U. S. Geological Survey, and M. H. Goodwin, Jr., U. S. Public Health
Service.

22. Observations on Surface-Water Temperatures in Limesink Ponds and
Evaporation Pans in Southwestern Georgia, by E. L. Hendricks, U. S.
Geological Survey, and M. H. Goodwin, Jr., U. S. Public Health Service,
Ecology, Vol. 33, No.3, July 1952, p. 385.

23. Some Notes on the Relation of Ground-Water Levels to Pond Levels
in Limestone Sinks of Southwestern Georgia, by E. L. Hendricks, Trans.
American Geophysical Union, Vol. 35, No.5, October 1954.

U. S. Geological Survey Water-Supply Papers, Surface Water Supply of
the United States, Part 2. South Atlantic Slope and Eastern Gulf of
Mexico Basins, 1941 to date.
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