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SURFACE WATER SUPPLY OF THE SOUTHERN ATLANTIC AND
EASTERN GULF STATES, 1906.¢

M. R. Hary,
District hydrographer.®

INTRODUCTION.
SCOPE OF WORK.

The water supply of the United States is of more importance to the
life and pursuits of the people than is any other natural resource.
In the arid States the limit of agricultural development is determined
by the amount of water available for irrigation; while in all parts of
the country the increase in the population of cities and towns makes
necessary additional water supplies for domestic and industrial uses,
in procuring which both the quantity and the quality of the water
that may be obtained must be considered. The location of manufac-
turing plants may depend largely on the water-power facilities and
on the character of the water. The notable advances made in the
electric transmission of power have led to the utilization of water
powers for the operation of manufacturing establishments, railroads,
and municipal lighting plants, many of which are at some distance
from the places at which the power is developed.

The intelligent establishment and maintenance of enterprises or
industries that depend on the use of water demands a thorough
knowledge of the flow of the streams and an understanding of the
conditions affecting that flow. This knowledge should be based on
data showing both the total flow and the distribution of the flow
throughout the year, in order that normal fluctuations may be pro-
vided for. As the flow of a stream is variable from year to year

a This report contains information similar to that published in previous years under the title ‘“ Report
on Progress of Streant Measurcments.” :

b The data in this report have been collected under the direction of M. R. Hall, district hydrographer,
assisted by W. E. Hall and F. A. Murray.

The data have been prepared for publication under the direction of John C. Hoyt, by R.H. Bolster,
Robert Follansbee, F. ¥. Henshaw, J. E. Stewart, and H. D. Padgett.
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2 SURFACE WATER SUPPLY, 1906.

estimates of future flow can be made only from a study of observa-
tions covering several years. The rapid increase in the development
of the water resources of the United States has caused a great demand
by engineers for information in regard to the flow of streams, as it is
now generally realized that the failure of many large power, irriga-
tion, and other projects has been due to the fact that the plans were
made without sufficient trustworthy information in respect to the
water supply.

Owing to the broad scope of these hydrographic investigations and
the length of time they should cover in order that the records may
be of greatest value, it is in general impossible for private individuals
to collect the necessary data, and as many of the streams traverse
- more than one State this work does not properly fall within the
province of the State authorities. The United States Geological
Survey has therefore, by means of specific appropriations by Con-
gress, for several years systematically made records of stream flow,
with the view of ultimately determining all the important features
governing the flow of the principal streams of the country. In car-
rying out this plan stations are established on the streams and main-
tained for a period long enough to show their regimen or general
behavior. When a record that is sufficient for this purpose has been
obtained for any stream the work on that stream is discontinued.
The order in which the streams are measured is determined by the
degree of their importance.

During 1906 the regimen of flow was studied at about 700 stations
distributed along the various rivers throughout the United States, as
shown on Pl. I. In addition to these records data in regard to pre-
cipitation, evaporation, water power, and river profiles were obtained
in many sections of the country.

These data have been assembled by drainage areas, and are pub-
lished in a series of fourteen Water-Supply and Irrigation Papers,
Nos. 201 to 214, inclusive, each of which pertains to the surface water
resources of a group of adjacent areas. In these papers are embodied
not only the data collected in the field, but also the results of com-
putations based on these data, and other information that has a
direct bearing on the subject, such as descriptions of basins and the
streams draining them, utility of the water resources, etc. The list
follows:

Water-Supply and Irrigation Papers on Surface Water Supply, 1906.

201. Surface water supply of New England, 1906 (Atlantic coast of New England
drainage).

202. Surface water supply of the Hudson, Passaic, Raritan, and Delaware river drain-
ages, 1906.
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203. Surface water supply of the Middle Atlantic States, 1906. (Susquchanna, Gun-
powder, Patapsco, Potomac. James. Roanoke, and Yadkin river drainages.)

204. Surface water supply of the Southern Atlantic and Eastern Gull States, 1906.
(Santee, Savannah, Ogeechee, and Alramaha rivers and eastern Gulf of Mexico
drainages.)

205. Surface water supply of the Ohio and lower eastern Mississippi river drainages,
1906.

206. Surface water supply of the Great Lakes and St. Lawrence River drainages, 1906.

207. Surface water supply of the upper Mississippi River and Hudson Bay drainages,
1906.

208, Surface water supply of the Missouri River drainage, 1906.

209, Suarface water supply of the lower western Mississippi River drainage, 1906.

210. Surface water supply of the western Gulf of Mexico and Rio Grande drainages,
1906.

211. Surface water supply of the Colorado River drainage above Yuma, 1906.

212, Swrface water supply of the Great Basin drainage. 1906.

213, Rurface water supply of California. 1906, (The Great Basin and Pacific Ocean
drainages in California, and Colorado River drainage below Yuma.)

214, Surface water supply of the North Pacific Coast drainage, 1906.

The records at most of the stations discussed in these reports
extend over a series of years. An index of the reports containing
such records up to and including 1903 has been published in Water-
Supply Paper No. 119. The following table gives, by years and
primary drainage basins, the numbers of the papers on surface water
supply published from 1901 to 1906:

Nunibers of Watce-Supply Papers containing resulls of stream measurements, 1901-1906.¢

]0()1 } 1902. ( 1803. | 1904. } 1905. | 1806.
S N L
! v | \ i
No. ‘ No. | KNo. y No. | No. | Na.
Atlantic coast of New England drainage. ... ... ... ... ... ‘{ ?g ‘} 82 o7 ' 124 | 165 201
1Tudson, Passaic, Raritan, and Delaware rivers drainages. ... { .‘.g } 82 97 | 125 [ 166 ‘ 202
Susquehanna, Gunpowder, Patapsco, Potomac, James, Roan- ‘[ 65 82 97 11“6‘ 167 | 203
oke, and Yadkin river drainages._ ... ...... ... . ... ... 75 83 ‘ 98 . | -
Santee, Savannah, Ogecchee, and Altamaha rivers, and eastern { 65 1 ¢ o !
FUL0F MOXICO APainages . - v v veeeennenensee e emeeeaamennnes 75 f 85, 98 127 168 204
Ohio and lower castern Mississippi river drainages. _............ { ‘7’3 } 83 981 128 169 205
Great Lakes and St. Lawrenee River drainages G5 | Sg ‘ 97 129 ‘ 170 206
i TG 65 8 98 ] .
Hudson Bay and upper eastern and western Mississippi River 00 | | 128 } - -
ATAIAZOS . L - ottt e et e et w8ty 99 i 130 ‘ 171 ‘ 207
Missouri River AraiDage . - oo e { %'g } 84 ‘ 99 ,{ gg } 172 208
Meramee, Arkansas, Red, and lower western M[S%[SSlppI Tiver ‘j 66 ‘} -
ATAIMAZRS . oot et s s 847 99 131 1731 208
Western Gulf of Mexico and Rio Grande dTainages............. { % } st 09| 132 174 [ 210
Colorado River draimtge ahove YU . - «.oeeneeeneeeeeeeen.. ! 8% 85 w000 1| 1s, o
The Gireat Basin dTailage. . .........oweeooeeeeeee oo | % ‘} 85 ‘ 100 1 133 176 212
The Great Basin and Pacifie Ocean drainages in California, and 66 ‘ - ;
Colorado River drainage below Yuma.. . ...................... 75 f 85 \ 1004 334 1770 213
North Pacific Coast drainage ... ... .. ... ... i . { .?‘2 ‘} 85, 100 | 135 ' 178 J 214
I I

a Reports containing data for years prior to 1901 are noted in the series list at the end of this paper.
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DEFINITIONS.

The volume of water flowing in a stream-—the “run-off” or “dis-
charge”—is expressed in various terms, each of which has become
associated with a certain class of work. These terms may be divided
into two groups: (1) Those which represent a rate of flow, as second-
feet, gallons per minute, miner’s inches, and run-off in second-feet
per square mile, and (2) those which represent the actual quantity
of water, as run-off in depth in inches and acre-feet. They may be
defined as follows:

“Second-foot” is an abbreviation for cubic foot per second, and is
the quantity of water flowing in a stream 1 foot wide, 1 foot deep,
at a rate of 1 foot per second. It is generally used as a fundamental
unit from which others are computed.

““Grallons per minute” is generally used in connection with pump-
ing and city water supply.

The “miner’s inch” is the quantity of water that passes through
an orifice 1 inch square under a head which varies locally. It has
been commonly used by miners and irrigators throughout the West,
and is defined by statute in each State in which it is used.

“Second-feet per square mile” is the average number of cubic feet
of water flowing per second from each square mile of area drained,
on the assumption that the run-off is distributed uniformly both as
regards time and area.

“Run-off in inches” is the depth to which the drainage area would
be covered if all the water flowing from it in a given period were
conserved and uniformly distributed on the surface. It is used for
comparing run-off with rainfall, which is usually expressed in depth
in inches.

“ Acre-foot” is equivalent to 43,560 cubic feet, and is the quantity
required to cover an acre to the depth of 1 foot. It is commonly
used in connection with storage for irrigation work. There is a con-
venient relation between the second-foot and the acre-foot: One
second-foot flowing for twenty-four hours will deliver 86,400 cubic
feet, or approximately 2 acre-feet.

EXPLANATION AND USE OF TABLES.

For each regular gaging station are given, as far as available, the
following data:
1. Description of station.
List of discharge measurements.
Gage-height table.
Rating table.
Table of monthly and yearly discharges and run-off.

Gk o
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A second=fcot, an abbreviation for cubic foot per second, is a unit
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unit distamee—td™a unit of time. lence it measures,a;flow of a liquid

which,with any velceity, in one second, passes a cross section of any

area.
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6. Tables showing discharge and horsepower and the number of
days during the year when the same are available.

The descriptions of stations give such general information about the
locality and equipment as would enable the reader to find and use the
station, and they also give, as far as possible, a complete history of all
the changes that have occurred since the establishment of the station
that would be factors in using the data collected.

The discharge-measurement table gives the results of the discharge
measurements made during the year, including the date, the name of
the hydrographer, the width and area of cross section, the gage height,
and the discharge in second-feet.

The table of daily gage heights gives the daily fluctuations of the
surface of the river as found from the mean of the gage readings taken
each day. The gage height given in the table represents the elevation
of the surface of the water above the zero of the gage. At most sta-
tions the gage is read in the morning and in the evening.

The discharge measurements and gage heights are the base data
from which the other tables are computed. In cases of extensive
development it is expected that engineers will use these original data
in making their calculations, as the computations made by the Sur-
vey are based on the data available at the time they are made and
should be reviewed and, if necessary, revised when additional data are
available.

The rating table gives the discharge in second-feet corresponding to
various stages of the river as given by the gage heights. Tt is pub-
lished to enable engineers to determine the daily discharge in case this
information is desired.

In the table of monthly discharge the column headed ““Maximum”
gives the mean flow for the day when the mean gage height was high-
est, and it is the flow as given in the rating table for that mean gage
height. As the gage height is the mean for the day, there might have
been short periods when the water was higher and the corresponding
discharge larger than given in this column. Likewise in the column
of *“Minimum” the quantity given is the mean flow for the day when
the mean gage height was lowest. The column headed ‘“Mean” is
the average flow for each second during the month. Upon this the
computations for the remaining columns, which are defined on page 4,
are based.

The values in the table of monthly discharge are intended to give
only a general idea of the conditions of flow at the station, and it is not
expected that they will be used for other than preliminary estimates.

In most work where data in regard to flow are used the regimen of
flow is of primary importance. Therefore for the principal stations
tables have been prepared showing the horsepower that can be
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developed at various rates of flow, and the length of time that these
rates of flow and the corresponding horsepower are available. These
tables have been prepared on a basis of 80 per cent efliciency on the
turbines, and the horsepower per foot of fall is given in order that the
reader can determine the horsepower for any fall.

In the computations, sufficient significant figures have been used so
that the percentage of error in the tables will not in general exceed
1 per cent. Thercfore, most of the values in the tables are given to
only three significant figures. In making the various computations,
Thatcher’s slide rule, Crelle’s tables, and computation machines have
been generally used.

In order to give engineers an idea of the relative value of the various
data, notes in regard to accuracy are given as far as possible. This
accuracy depends on th» general local cop-itions at the gaging sta-
tions and the amount of data collected. Every effort possible is made
to so locate th= stations that the data collected will give a high degree
of accuracy. This is not always possible, but it is considered bettcr to
publish rough values with cxplanatory notes rather than no data.

In the accuracy notes tha following terms have been used, indicating
the probable accuracy, in per cent, of the mean monthly flow. As
these values are mean values, the error in the value for the flow of any
individual day may be much larger.

Excellent indicates that the mean monthly flow is probably accu-
rate to within 5 per cent; good, to within 10 per cent; fair, to within 15
per cent; approximate, to within 25 per cent.

CONVENIENT EQUIVALENTS.

Following is a table of convenient equivalents for us> in hydraulie
computations:

1 second-foot equals 40 California miner’s inches (law of March 23, 1901).

1 second-foot equals 38.4 Colorado miner's inches.

1 second-foot equals 40 Arizona miner's inches.

1 second-foot equals 7.48 United States gallons per sccond; equals 448.8 gallons per
minute; equals 646,272 gallons for one day.

1 second-foot equals 6.23 British himperial gallons per second.

1 second-foot for one year covers 1 square mile 1.131 feet, or 13.572 inches deep.

1 second-foot for one year cquals 31,536,000 cubic feet.

1 second-foot equals about 1 acre-inch per hour.

1 sccond-foot for one day covers | square mile .03719 inch deep.

1 second-foot for one 28-day month covers 1 square mile 1.041 inches deep.

1 second-foot for once 29-day month covers 1 square mile 1.079 inches deep.

1 second-foot for one 30-day month covers 1 square mile 1.116 inches deep.

1 second-foot for one 31-day month covers 1 square mile 1.153 inches deep.

1 second-foot for one day equals 1.983 acre-feet.

1 second-foot for one 28-day month equals 53.54 acre-feet.

1 second-foot for one 29-day month equals 57.52 acre-feet.
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1 second-foot for one 30-day month equals 59.50 acre-fect.

1 second-foot. for one 31-day month cquals 61.49 acre-feet.

100 (‘alifornia miner's inches equal 15.7 United States gallons per sccond.

100 C'alifornia miner’s inches equal 96.0 Colorado miner’s inches.

100 California miner’s inches for one day equal 4.96 acre-fect.

100 Colorado miner’s inches equal 2.60 second-feet.

100 Colorado miner’s inches equal 19.5 United Stafes gallons per second.

100 Colorado miner’s inches equal 104 California miner’s inches.

100 Colorado miner’s inches for one day equal 5.17 acre-feet.

100 United States gallons per minute equal 0.223 second-foot.

100 United States gallons per minute for one day equal 0.442 acre-foot.

1.000,000 United States gallons per day equal 1.55 sccond-feet.

1,000.000 United States gallons equal 3.07 acre-feet.

1,000,000 cubic fect equal 22.95 acre-feet.

I acre-foot equals 325,850 gallons.

1 inch deep on 1 square mile equals 2,323,200 cubic feet.

1 inch deep on 1 square mile equals 0.0737 second-foot per year.

1 foot equalx 0.3048 meter.

1 mile equals 1.60935 kilometers.

[ mile equals 5.280 feet.

1 acre equals 0.4047 liectare.

1 acre equals 43,560 squarc feet.

1 acre equals 209 feet square, nearly.

1 square mile equals 2.59 square kilometers.

I cubic fool equals 0.0283 cubic meter.

1 cubice {oot. equals 7.48 gallons.

1 cubie foot, of water weighs 62.5 pounds.

1 cubic meter per minute equals 0.5886 =econd-foot.

1 horsepower cquals 530 foot-pounds per second.

1 horsepower equals 76.0 kilogram-meters per second.

1 horsepower equals 746 watts.

1 horsepower equals 1 second-foot falling 8.80 feet.

1} horsepower equal about 1 kilowatt.

T lealate w: oo Secedt. X fall infeet e

o calculate water power quickly: === T — =net horsepower on water-

wheel, realizing 80 per cent of theorctical power.

FIELD METHODS OF MEASURING STREAM FLOW.

The methods used in collecting these data and in preparing them
for publication are given in detail in Water-Supply Papers No. 94
(Hydrographic Manual, U. S Geological Survey) and No. 95 (Accuracy
of Stream Measurements). In order that those who use this report
may readily become acquainted with the general methods employed,
the following brief descriptions are given:

Streams may be divided, with respect to their physical conditions,
into three classes: (1) Those with permanent beds; (2) those with
beds which change only during extreme low or high water; (3) those
with constantly shifting beds. In determining the daily flow, special
methods are necessary for each class. The data upon which these
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determinations are based and the method of collecting them are,
however, in general the same.

There are three distinct methods of determining the flow of open-
channel streams: (1) By measurements of slope and cross section and
the use of Chezy’s and Kutter’s formulas; (2) by means of a weir; (3)
by measurements of the velocity of the current and the area of the
cross section.  The method chosen for any case depends upon the local
physical conditions, the degree of accuracy desired, the funds available,
and the length of time that the record is to be continued.

Slope method.—Much information has been collected relative to the
coefficients to be used in the Chezy formula,v=cy{Rs. This has been
utilized by Kutter, both in developing his formula for ¢ and in deter-
mining the values of the coefficient » which appears therein. The
results obtained by the slope method are, in general, only roughly
approximate, owing to the difficulty in obtaining accurate data and
the uncertainty of the values for n to be used in Kutter’s formula.
The most common use of this method is in estimating the flood dis-
charge of a stream when the only data available are the cross section,
the slope as shown by marks along the bank, and a knowledge of the
general conditions.

Weir method.—When funds are available and the conditions are
such that sharp-crested weirs can be erected, these offer the best
facilities for determining the flow. If dams are suitably situated and
constructed, they may be utilized for obtaining reliable measurements
of flow. The conditions necessary to insure good results may be
divided into two classes—(1) those relating to the physical character-
istics of the dam itself and (2) those relating to the diversion and use
of water around and through the dam.

The physical requirements are as follows: (a) Sufficient height of
dam, so that backwater will not interfere with free fall over it; (3)
absence of leaks of appreciable magnitude; (¢) topography or abut-
ments which confine the flow over the dam at high stages; (d) level
crests which are kept free from obstructions caused by floating logs or
ice; (e) crests of a type for which the coeflicients to be used in
Q=cb}k, orsomesimilar standard weir formula, are known (see Water-
Supply Papers Nos. 180 and 200 2); (f) either no flashboards or excep-
tional care in reducing leakage through them and in recording their
condition.

Preferably there should be no diversion of water through or around
the dam. Generally, however, the dam is built for purposes of
power or navigation, and part or all of the water flowing past it is
diverted for such uses. This water is measured and added to that
passing over the dam. To insure accuracy in such determinations of

a Water-Supply Paper No. 200 replaces No. 150, the edition of which has been exhausted.
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flow, the amount of water diverted should be reasonably constant.
Irurthermore, it should be so diverted that it can be measured, either
by a weir, a current meter, or a simple system of water wheels which
are of standard make or which have been rated as meters under work-
ing conditions and so installed that the gate openings, the heads under
which they work, and their angular velocities may be accurately
observed.

The combination of physical conditions and uses of the water
should be such that the determinations of flow will not involve, for a
critical stage of considerable duration, the use of a head on a broad-
crested dam of less than 6 inches. Moreover, when all other condi-
tions are good the cooperation of the owners or operators of the plant
is still essential if reliable results are to be obtained.

A gaging station at a weir or dam has the general advantage of con-
tinuity of record through the period of ice and floods and the disad-
vantages of uncertainty of coefficient to be used in the weir formula
and of complications in the diversion and use of the water.

Velocity method.—The determination of the quantity of water flow-
ing past a certain section of a stream at a given time is termed a dis-
charge measurement. This quantity is the product of two factors—
the mean velocity and the area of the cross section. The mean
velocity is a function of surface slope, wetted perimeter, roughness of
bed, and the channel conditions at, above, and below the gaging sec-
tion. The area depends on the contour of the bed and the fluctu-
ations of the water surface. The two principal ways of measuring
the velocity of a stream are by floats and current meters.

Great care is taken in the selection and equipment of gaging stations
for determining discharge by velocity measurements, in order that the
data may have the required degree of accuracy. Their essential
requirements are practically the same, whether the velocity is deter-
mined by meters or floats. They are located as far as possible where
the channel is straight both above and below the gaging section;
where there are no cross currents; backwater, or boils; where the bed
of the stream is reasonably free from large projections of a permanent
character, and where the banks are high and subject to overflow only
at flood stages. The station must be so far removed from the effects
of tributary streams and of dams or other artificial obstructions that
the gage height shall be an index of the discharge.

Certain permanent or semipermanent structures, usually referred
to as equipment, are generally pertinent to a gaging station. These
are a gage for determining the fluctuations of the water surface, bench
marks to which the datum of the gage is referred, permanent marks on
a bridge or a tagged line indicating the points of measurement, and
where the current is swift some appliance (generally a secondary

.
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cable) to hold the meter in position in the water. As a rule the sta-
tions are located at bridges if the channel conditions are satisfactory,
as from them the observations can more readily be made and the cost
of the equipment is small.

The floats in common use are the surface, subsurface, and tube or
rod floats. A corked bottle with a flag in the top and weighted at the
bottom makes one of the most satisfactory surface floats, as it is
affected but little by wind. In case of flood measurements good
results can be obtained by observing the velocity of floating cakes of
ice or débris. In case of all surface-float measurements coefficients
must be used to reduce the observed velocity to the mean velocity.
The subsurface and tube or rod floats are intended to give directly the
mean velocity in the vertical. Tubes give excellent results when the
channel conditions are good, as in canals. ,

In measuring velocity by a float, observation is made of the time
taken by the float to pass over the ‘‘run,” a selected stretch of river
from 50 to 200 feet long. In each discharge measurement a large
number of velocity determinations are made at different points across
the stream, and from these observations the mean velocity for the
whole section is determined. This may be done by plotting the mean
positions of the floats, as indicated by the distances from the bank, as
ordinates, and the corresponding timnes as abscissas. A curve through
these points shows the mean time of run at any point across the stream,
and the mean time for the whole stream is obtained by dividing the
area bounded by this curve and its axis by the width. The length of
the run divided by the mean time gives the mean velocity.

The area used in float measurements is the mean of the areas at the
two ends of the run and at several intermediate sections.

The essential parts of the current meters in use are a wheel of some
type, so constructed that the impact of flowing water causes it to
revolve, and a device for recording or indicating the number of revo-
lutions. The relation between the velocity of the moving water and
the revolutions of the wheel is determined for each meter. This
rating is done by drawing the meter through still water for a given
distance at different speeds, and noting the number of revolutions for
each run. From these data a rating table is prepared which gives
the velocity per second for any number of revolutions.

Many kinds of current meters have been constructed. They may,
however, be classed in two general types: Those in which the wheel is
made up of a series of cups, as the Price, and those having a screw
propeller wheel, as the Haskell. Each meter has been developed for
use under some special condition. In the case of the small Price
meter, shown in Pl. IT, B, which has been largely developed and ex-
tensively used by the United States Geological Survey, an attempt
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which is observed on the gage, and on the general contour of the bed
of the stream, which is determined by soundings. The soundings are
usually taken at each measuring point at the time of the discharge
measurement, either by using the meter and cable or by a special
sounding line or rod. For streams with permanent beds standard
cross sections are usually taken during low water. These sections
serve to check the soundings which are taken at the time of the meas-
urements, and from them any change which may have taken place in
the bed of the stream can be detected. They are also of value in
obtaining the area for use in computations of high-water measure-
ments, as accurate soundings are hard to obtain at high stages.

In computing the discharge measurements from the observed
velocities and depths at various points of measurement the measuring
section is divided into elementary strips, as shown in fig. 1, and the
mean velocity, area, and discharge are determined separately for
either a single or a double strip. The total discharge and the area are
the sums of those for the various strips, and the mean velocity is
obtained by dividing the total discharge by the total area.

The determination of the flow of an ice-covered stream is difficult,
owing to diversity and instability of conditions during the winter
period and also to lack of definite information in regard to the laws of
flow of water under 1ce. The method now employed is to make fre-
quent discharge measurements during the frozen periods by the 0.2
and 0.8, and vertical velocity-curve methods, and to keep an accu-
rate record of the conditions, such as the gage height to the surface
of the water as it rises in a hole cut in the ice, the thickness and
character of the ice, ete. From these data an approximate estimate
of the daily flow can be made by constructing a rating curve (really
a series of curves) similar to that used for open channels, but con-
sidering, in addition to gage heights and discharge, the varying thick-
ness of ice. For information in regard to flow under ice cover see
Water-Supply Paper No. 187.

OFFICE METHODS OF COMPUTING RUN-OFI.

There are two principal methods of determining run-off, depending
upon whether or not the bed of the stream is permanent.

For stations of streams with permanent beds the first step in com-
puting the run-off is the construction of a rating table, which shows
the discharge corresponding to any stage of the stream. This rating
table is applied to the record of stage to determine the amount of
water flowing. The construction of the rating table depends upon the
method used in measuring flow.

For a station at a weir or dam the basis for the rating table is some
standard weir formula. The coefficients to be used in its application
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depend upon the tvpe of dam and other conditions near its crest.
After inserting in the weir formula the measured length of crest and
assumed coefficient the discharge is computed for various heads and
the rating table constructed.

The data necessary for the construction of a rating table for a
velocity-area station are the results of the discharge measurements,
which include the record of stage of the river at the time ¢f measure-
ment, the area of the cross section, the mean velocity of the current,
and the quantity of water flowing. A thorough knowledge of the
conditions at and in the vicinity of the station is also necessary.

The construction of the rating table depends upon the following
laws of flow for open permanent channels: (1) The discharge will
remain constant so long as conditions at or near the gaging station
remain constant. (2) The discharge will be the same whenever the
stream is at a given stage if the change of slope due to the rise and
fall of the stream be neglected. (3) The discharge is a function of
and increases gradually with the stage.

The plotting of results of the various discharge measurements, using
gage heights as ordinates, and discharge, mean velocity, and area as
abscissas, will define curves which show the discharge, mean velocity,
and area correspending to any gage height. TFor the development of
these curvesthere should be, therefore, a sufficient number of discharge
measurements to cover the range of the stage of the stream. Fig. 2
shows a typical rating curve with its corresponding mean-velocity and
area curves.

As the discharge is the product of two factors, the area and the
mean velocity, any change in either factor will produce a correspond-
ing change in the discharge. Their curves are therefore constructed
in order to study each independently of the other.

The area curve can be definitely determined from accurate sound-
ings extending to the hmits of high water. It is always concave
toward the horizontal axis or on a straight line, unless the banks of
the stream are overhanging.

The form of the mean-velocity curve depends chiefly upon the sur-
face slope, the roughness of the bed, and the cross section of the
stream. Of these the slope is the principal factor. In accordance
with the relative changes of these factors the curve may be either a
straight line, convex or concave toward either axis, or a combination
of the three. From a careful study of the conditions at any gaging
station the form which the vertical velocity-curve will take can be
predicted, and it may be extended with reasonable certainty to stages
beyond the limits of actual measurements. Its principal use is in
connection with the area curve in locating errors in discharge meas-

urements and in constructing the rating table.
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The discharge curve is defined primarily by the measurements of dis-
charge, which are studied and weighted in accordance with the local
conditions existing at the time of each measurement. The curve
may, however, best be located between and beyond the measurements
by means of curves of area and mean velocity. The discharge curve
under normal conditions is concave toward the horizontal axis and
is generally parabolic in form.

In the preparation of the rating table the discharge for each tenth
or half tenth on the gage is taken from the curve. The differences be-
tween successive discharges are then taken and adjusted according to
the law that they shall either be constant or increasing.

The determination of daily discharge of streams with changeable
beds is a difficult problem. In case there is a weir or dam available,
a condition which seldom exists on streams of this class, the discharge
can be determined by its use. In case of velocity-area stations fre-
quent discharge measurements must be made if the determinations
of flow are to be other than rough approximations. For stations with
beds which shift slowly, or are materially changed only during floods,
rating tables can be prepared for periods between such changes and
satisfactory results obtained with a limited number of measurements,
provided that some of them are taken soon after the change occurs.
For streams with continually shifting beds, such as the Colorado and
Rio Grande, discharge measurements should be made every two or
three days and the discharge for intervening days obtained either by
interpolation modified by gage height or by Professor Stout’s method,
which has been described in full in the Nineteenth Annual Report
of the United States Geological Survey, Part TV, p.323,and in the
Engincering News of April 21, 1904. This method, or a graphical
application of it, is also much used in determining the flow at stations
where the bed shifts but slowly.
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SOUTHERN ATLANTIC STATES DRAINAGES.
SANTEE RIVER DRAINAGE BASIN.

DESCRIPTION OF BASIN,

Santee River, which is formed in the central part of South Carolina
by the junction of Congaree and Wateree rivers, flows southeast-
ward and enters the Atlantic Ocean about 10 miles north of Cape
Roumain. It has a total length of about 180 miles (following the
course of the river) and drains an area of about 15,000 square miles.
It is a navigable stream for its entire length and of course offers no
opportunities for the development of power.

Wateree River, the more northerly of the two parent streams, rises
on the eastern slope of the Blue Ridge, in McDowell County, N. C.,
and flows northeastward and then eastward, then bends abruptly to
the southeast and flows in this general direction across the south cen-
tral part of North Carolina and the north central part of South Caro-
lina to its junction with the Congaree, practically paralleling Yadkin
and Pedee rivers. Throughout its course in North Carolina, and also
through that part of its course in South Carolina above the mouth of
Wateree Creek it is known as Catawba River. The total length of the
stream is about 270 miles in a straight line and about 450 miles when
all the windings are followed.

The Wateree is navigable as far as Camden, but above that point the
fall is so great that navigation is impracticable. In 1826 and follow-
ing years the State of South Carolina spent large sums in the attempt
to render the river navigable by means of locks and dams. Some
large and important works were constructed at great expense, but the
undertaking was abandoned before their completion. Linville and
John rivers are the principal tributaries in North Carolina.

Wateree River crosses the fall line about 5 miles above Camden,
S. C., in rapids about 5 miles in length, with a total fall of about 52
feet. The great falls of the Catawba are some distance above. This
is the largest power in South Carolina and one of the largest in the
Southern States, the available fall being 173 feet.

The average rainfall in the basin is about 50 inches, the annual total
increasing as the stream is ascended. The greatest recorded flood
on the river was in May, 1901, the gage reading at the Rockhill
station being 24.15 feet and the measured discharge nearly 151,000
second-feet, or nearly 50 second-feet per square mile from the drainage
basin above the station. The greatest flood previously experienced
on the stream was in 1865. This was only 2 feet lower than the flood
of May, 1901, on the lower part of the river, but the latter rise exceeded
all previous records on the upper part of the river’by from 8 to 15 feet.

The minimum flow recorded for the Rockhill station is 1,300 second-
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feet, or about 0.43 second-foot per square mile. This occurred in Sep-
tember, 1895 and 1896. The maximum flow is about 116 times the
minimum. During 1904 the minimum flow was 810 second-feet at the
Catawba station. This was due to the storing of water at the new dam
near Rockhill.

The Congaree, the second and more southerly of the two streams
which by their union form the Santee, is formed by the junetion of
Broad and Saluda rivers between Lexington and Richland counties,
S. C., whence it flows in & general southeasterly direction, but in a very
tortuous channel, for about 60 miles to its junction with the Wateree.
The stream is navigable to Columbia, the capital of the State. There
it crosses the fall line, giving rise to a very fine water power, the only
one on the stream, which is being extensively used in the manufactur-
ing enterprises of Columbia.

Broad River rises on the eastern slope of the Blue Ridge near Hick-
ory Nut Gap, in the southwestern part of McDowell County and the
northeastern part of Henderson County, N. C.; and flows in a general
southeasterly direction across a portion of south-central North Caro-
lina and north-central South Carolina to its junction with the Saluda
at Columbia. The length of the river in a straight line is about 128
miles, but is much greater if the course of the river is followed.

The rainfall of the basin averages about 51 inches, of which about
13 inches fall in spring, the same in summer, about 10 in autumn, and
about 15 in winter. It is probable that the precipitation in the region
about the headwaters is much greater than these.amounts indicate.

The maximum flood recorded at the Alston station on this stream,
25 miles above Columbia, occurred in May; 1901, the estimated dis-
charge being 131,000 second-feet, equivalent to about 28 second-feet
per square mile. The minimum flow recorded at the same place is
1,250 second-feet, equivalent to 0.27 second-foot per square mile.
This occurred during October, 1904. The maximum flow is therefore
about 105 times the minimum.

Saluda River is formed in western South Carolina by the junction
of North, South, and Middle forks and flows southeastward to its junc-
tion with Broad River, the length of the stream being about 110 miles
in a straight line. The three forks are mountain streams, and the
character of the drainage basin is similar to that of Broad River.

The average rainfall over the basin of the stream is 51 inches, the
amount and seasonal distribution being similar to that on the Broad.
The maximum flood recorded at the Waterloo station on this stream
occurred in February, 1902, the rise being 23 feet above low water and
the estimated discharge being gbout 18,500 second-feet, equivalent to
about 18 second-feet per square mile. The minimum discharge so far
recorded is 200 second-feet, or about 0.19 second-foot per square mile.
This occurred during October, 1904. The maximum discharge is
therefore about 108 times the minimum.
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CATAWBA RIVER NEAR MORGANTON, N. C.

The original station was established, in connection with the hydro-
graphic investigation of the southern Apalachian area, on June 19,
1900, at which time a wire gage was installed on the highway bridge
on the road from Morganton to Hartland. In May, 1901, the river
throughout this part of its course rose from 8 to 15 feet higher than
ever before known and the bridge and gage were destroyed. The
present station was established May 15,1903, at the bridge which was
built to replace the one carried away by the flood of May, 1901. The
station is 1 mile north of Morganton and about 200 yards below the
mouth of Upper Creek. 'The conditions at this station and the bench
marks are described in Water-Supply Paper No. 168, page 21, where
are given also references to publications that contain data for previous
years.

Discharge measurements of Catawba River near Morganton, N. C., in 1906.

ate . \ LA " Area ot | Gage | Dis-
Date. ‘ 1ydrographer. ' Width. section. | height. { charge.
I R L o —
‘ Sq. ft. ! Feet. | Sec~ft.
March 2. ... .. Murphyand Hall._ ... ... ... .. ....... 709 1.84 i 1,240
June18.. ... ... W.oE Mall.. ... . . 436 4,640

|

Daily gage height, in feet, of Catawba River near Morganton, .N. (., for 1906.

Day. ‘sz Feb. Mar. Apr. May. June. Day. Jan. | Feb. | Mar. | Apr. | May. | June.
) S 1.65 1 3.3 1.9 3.1 2.13 1.5 ‘ 235120526 2.8 1.7 4.0
2 s 1.65 | 2.8 1.85 2.8 2.05 1.45 21520 2.1 2.6 1.6 3.35
F: T I 2.7 '1.85 2.4 2.05| 1.4 21520 2.85 1 2.5 1.6 2.85
F: S 56 26 205 225 2.0 |2.75 {20 195128 |235)1.5 | 3.3
5o 2.8 26 235 215 2.3 |22 L9 121 2.5 |2.2 1.55 § 2.7
Go......... 245 2.5 ‘2.25 2.2 1205 1.9 S 2.3 2.0 235 | 2151 1.5 3. 45
Tt 23 23 '21 22 1205 1.7 2131 2.2 | 23521 1.6 3.0
8. . 2.2 22523 21 20 (165 154 (2.2 122 |21 1.35 ( 2.1
9o 2.0 2.2 2.2 2.0 1.9 1.0 ! | 4.0 2.1 2,051 1.95 | 1.45 2.05
10........... 1.85 ‘ 2.1 121 1.95 1.9 | 2.4 3.8 |21 2.0 119 | L6 2.05
B 2.9 1205 19 ’ 1.9 1.85 | 2.1 40 (205, 1.9 1.8 |205| 1.9
120, . ... 3.3 2.2 1.9 1.9 1.7 2.5 . 3.9 1.95! 1.9 1.8 1.7 1.85
13 et 2.6 |2.2 ‘1.8 18 1.9 1315 3.8 ..., 1.8 1.8 1.65| 1.8
4. 2.05|2.15!1.95 2.6 {195 6.4 des il 43 'L9 1.65| L8
5. 315215 42 120 1.8 9.8 3.5 ... 3.3 ... 155 ...
16........... 2.8 | 2.15 | 3.15 2.9 | L7 5.2 | |

|

NoTE.—Gage reading not taken during last six months.

Rating table for Catawba Rirer near Morganton, N. (') for 1906.

Gage ‘ Dis- ' Gage ' Dis- Gage Dis- Gage Dis-
, height. | charge. height. charge.  height. charge. | height. | charge.
| |
} Feet. Sec.-ft. Feet. Sec.t. Feet. | Sec.t. Feet. See.~t,
! 1.40 740 2. 60 2,160 3.80 3,800 6. 00 7,700
! 1.50 840 2.70 1 2.290 3.90 3,950 7.00 9,800
1.60 950 2.80 2.420 1. 00 4, 100 8.00 12,000
! 1.70 1.060 2.90 1 2,550 4,20 4,400 9.00 14, 200
1.80 1,180 - 3.00 2,680 4.40 4,710 10.00 | 16,600
! 1.90 1,300 310 | 2,810 4. 60 5,040 11.00 19, 000
1 2.00 | 1.420 3.20 ' 2,940 4.50 5,390 12.00 21,400
1 2,10 | 1,540 3.30 3,080 500 | 5,750 13.00 ‘ 23,900
2.20 1, 660 3.40 3.220 | 5.20 6,110 14.00 26,400
2,30 1,780 3. 50 3,360 | 5.40 6,490 |
I 240 1,900 3. 60 3. 500 5. 60 6,880
1 2. 50 2,030 3.7 3,650 ‘ 5.80 7,280 '
|

NoTeE.—The above table is based on discharge measurements made during 1903-1906 and is well defined
below gage height 2 feet.
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Monthly discharge of Catawba River near Morganton, N. (. for 1906.

[Drainage area, 758 square miles.]

Discharge in second-fect. Run-off,

Month. P

lMaximum. Minimum. | Mean. Ségi'ffﬁiﬂ?‘ ll)r‘:(?tf?sm

January.......ooiiiiaiiia e 24,200 1,000 3,360 4.43 5.11
February. . .- 3,080 1,360 1,730 2.28 2.37
March... .. 4,550 1,180 1,870 2.47 2.85
April. ... . 2,810 1,180 ! 1, 680 2,22 2.48
May..... 1,780 790 | 1,180 1. 56 1.80
June. ... ...l ‘ 16,100 740 2,680 3.54 3.95

NoTE.—Vajues are rated as follows: January to April and June, good; May, excellent.
CATAWBA RIVER SURVEY.

In order to point out the power possibilities along Catawba River,
a profile has been prepared showing the fall between Halltowrn. Road
Ford, N. C., and Camden, S. C. In connection with this survey
notes showing tributary streams and other natural and artificial fea-
tures along the river are indicated.

Sheets showing this profile may be obtained on application to the
Director of the Geological Survey.

WATEREE RIVER NEAR CAMDEN, 8. C.

Camden, S. C.; is on Wateree River, 45 miles above its mouth and
about 5 miles below the fall line. A station has been maintained by
the United States Weather Bureau since 1891 at the toll bridge about
2 miles west of Camden. The conditions at this station and the
bench marks are described in Water-Supply Paper No. 168, page 25,
where are given also references to publications that contain data tor
previous years.

Discharge measurements of Wateree River near Camden, S. C., in 1906.

: rrrea of I Gage | Dis-
Date. Hydrographer. \ Width.  Soction, heig%t. ! charsgo.
Feet. Sq. ft. Feet. Sec.-ft.
3 4,690 12.54 10,000
288 3,360 8.52 5, 160
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SANTEE RIVER DRAINAGE BASIN.

Daily gage height, in feet, of Waterce River near Camden, S. (., for 1906.
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NoTe.—The aboy e table is based on discharge measurements made during 1904-1906 and is well defined

below gage height 13 feet.
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' Monthly discharge of Wateree River near Camden, S. O for 1906.

[Drainage area, 2,640 square miles.]

Discharge in second-feet. ‘ Run-off.
o ‘ Sec.-ft. per‘, Depthin
sq. mile. | inches.

Maximum. Minimum. Mean.

JBMUATY - oo 24,300 1 6.140 | 14,800 5.61 6.47
February ... ... ... ... .. 12, 600 5, 480 7, 460 2.83 2.95
Mareh. . ... 23800 5420 | 9,880 3.74 131
April 17,000 4440 | 7,330 2,78 3.10
May 7,480 2620 | 4740 1.80 2.08
Tunie 231 900 350 | 80950 3.39 3.78
Jaty, I 15, 400 3070 9,02 3,42 394
Augast I | 27200 4820 12,400 470 542
September. . ................. 27,800 6,050 | 10, 400 3.94 4. 40
October.............. 11100 U 280100 | 5,58 | 11,600 439 5. 06
November. . ... ... ... ... l.. 19, 600 4,010 6, 600 2. 50 2.79
December...... ... 9,220 ' 4 440 \ 5750 218 2,51

The Year. ....... oo 28,300 | 2,620 | 9,080 | 3.44 46.81

| |

NoTE.—Values for 1906 are rated as follows: January to October, good; November and December
fair.

BROAD RIVER (OF THE CAROLINAS) AT ALSTON, 8. C.

This station was established July 3, 1896, at the Southern Railway
bridge at Alston, S. C., about 27 miles above Columbia. The condi-
tions at this station and the bench marks are described in Water-
Supply Paper No. 168, page 28, where are given also references to
publications that contain data for previous years.

Discharge measurements of Broad River (of the Carolinas) at Alston, S. C., in 190¢,

T . " Die
. - Area of Gage Dis-
Date. ! Hydrographer. Width ; section. : height. | charge.
N S - _ -
‘ Feet. Sq. ft. Feet. Sec.-ft.
March29....... WoR. Holl o 521 3,200 5. 50 7,980
June 23........ ... ..do 517 2,680 4,52 5,840
October 18_ ... .._.. do 507 2,310 3.79 4, 580

Daily gage height, in feei, of Broad River (of the Carolinas) at Alston, S. C., for 1906.

| 1 |

Day. Jan. l Yeb. ' Mar. | Apr. | May. \ June. ; July. ‘ Aug. | Sept. | Oct. | Nov. | Dec.
51 | 7.8 | 3.7 | 83 | 4.5 1 3.85| 3.7 \ 9.4 [11.6 | 59 | 425| 3.8
4.6 | 6.8 | 3.95] 6.6 | 4.4 3.8 | 4.0513.5 | 85 | 4.9 | 435| 3.8
6.6 | 6.2 | 3.9 | 6.1 | 44 | 55 | 3.85,17.5 | 6.3 | 6.2 | 41 | 3.8
17.8 | 5.8 | 4.15] 54 | 4.45| 55 | 3.8 (1.2 | 6.0 | 10.1 | 41  3.35
18.9 5.3 4.6 4.8 4.2 4.75 5.0 6.8 6.2 10.4 4.05 4.0
120 | 54 | 45| a55] 46 | 44 | 435 56 | 84 | 80 | 39 | 38
86 1 53 | 42 | 475] 45 \ 45 | 405 47 | 82 | 67 | 305 38
6.0 | 52 | 54 | 46 | 52 | 3.8 | 44 | 42 | 58 | 6.4 | 41 | 3.7
56 | 52| 651 46 | 47| 37 | 60 | 43 | 50 | 53 | 40 | 3.75
50 | 4.9 | o6 | 48 | 425 3.9 | 7.0 | 41 | 475| 50 | 4.05| 3.9
4.85| 4.6 | 50 | 4.65| 4.15| 57 | 4.85| 4.05| 4.6 | 4.85| 3.95| 3.85
85 | 46 | 47 | 44 [ 40 | 6.2 [ 53 | 445 54 | 4.85| 4.95| 5.7
113 | 4.4 | 44 | 42 | 36 | 7.0 | 45 | 47 | 6.2 | 48 | 41 | 475
9.0 | 4.6 | 44 | 435 3.7 [10.2 | 3.0 | 7.8 | 5.0 | 4.55| 4.0 | 4.7
7.4 | 4.6 | 6.5 | 52 | 3.65(10.8 | 3.75| 7.7 | 4.55 | 4.55| 4.2 | 4.0
6.6 | 4.4 |11 | 7.2 | 3.8 | 93 | 3.8 | 7.8 | 4.35| 4.55| 4.3 | 43
6.0 | 43 | 9.2 | 56 | 3.7 | 82 | 415| 7.2 | 4.05| 45 | 43 | 4.15
5.4 4.2 7.0 5.0 3.7 7.8 6.8 6.7 4.1 4.95 4.3 4.3
59 | 41 | 7.7 | 455 335] 63 | 7.6 | 6.2 | 7.0 | 4.55| 4.4 | 4.1
49 | 42 {157 | 44 { 3.2 57 | 85| 61| 991 69| 58! 55
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Dadldy gage height, in feet, of Broad River tof the Carolinas) al Alston, S. ('.. for
1906—Continued.

.
Day. Jan. l Feb.

i
Mar. ‘ Apr. May. June. E July. Aug. : Sept‘i OCt‘i Nov,‘r Dec.

| |
4751 4.3 | 13.5 ! 4.:»‘( 3.3 4.65( 6.1 ( 52 | 82 | 6.4 | 56 | 6.1
49 , 58 | 98 | 42 | 305 4.65| 53 59 | 7.3, 52 | 4.45| 56
106 | 5.2 | 6.8 | 4251 3.9 | 43 | 57 7.6 ' 6.0 J 5.1 | 4.2 | 4.6
13.0 | 4.7 | 59 | 49 | 375! 415 57 | 59 | 62 | 49 | 43 4.4
9.0 ' 4.45| 56 | 4.0 [ 2781 4.25| 5.9 48| 6.2 44 | 425, 4.4
9.2 | 43 | 54 | 3.9 3.3 1 6.4 ' &35 56 | 56 | 43 | 425 435
1.8 | 425] 5.2 | 395] 56 6.0 | 7.4 56 | 66 4.15! 4.2 4.4
12,0 | 3.8 57 | 42 : 6.4 51 | 34 51 | 62 | 44 442:‘ 3.8
.7 o 5.7 , 405! 56 443 49 | o8 | 59 | 44 | 32 | 44
10.0 85 | 41 | 43 415 33 131 | 6.4 ' 3.6 | 3.9 4.45
8.3 10.3 3.9 ... 5.9 152 4.2 5.2

|

Rating table for Broad River (of the Carolinas) at Alston, S. (., for 1906.

' Gage Dis- “ Gage Dis- Gage Dis- Gage | Dis-
height. charge. ! height. charge. || height. charge. | height. | charge.
Feet. | Secft. || Feet. Sec~ft. I Feet. l Sec.-ft. ‘ Feet. Sec.-ft.
‘ 2.70 1,800 4,20 4,750 } 5.70 8775 | 840 | 16.950
2.80 1 1,940 430 | 5,000 ., 5.8 9,050 1 860 17,000
2.90 ‘ 2,090 4.40 ‘ 5950 o  5.90 9,325 $.80 | 18230
o 3.00 2,250 4.50 | 5,500 6.00 9,600 9.00 | 18,600
3.10 2,420 4.60 5,750 ‘| 6.20 | 10,200 10.00 | 22,15
3.20 2,500 4.70 6,025 6.40 ' 10,800 ‘ 11.00 25, 500
3.30 2770 | 480 6.300 ‘ 6.60 11,400 12.00 29,000
3.40 2,960 4.90 6.575 6.80 12,000 )| 13.00 ' 32,800
C3.50 3,150 5.00 6.850 7.00 12, 600 [ 14.00 36, 800
T3.60 ‘ 3,350 ‘ 5.10 7,125 1| 7.20 13,200 15.00 | 41.400
3.70 3,560 5.20 | 7,400 7.40 13,800 16.00 ‘ 46, 500
3.80 ' 3,780 530 | 7,675 7.00 | 14,400 17.00 ' 52,400
3.90 4,010 5.40 | 7,950 7.8 ' 15,000 ‘ 18.00 | 58,800
| 400 4,250 5.50 8,225 8.00 15,650 19.00 ‘ 65, 300
410 J 4,500 5.60 | 8300 820 | 1630 ‘
' ! ! I

NoTE.—The ahove tableis based on discharge measurements made during 1901-1906, and is well defined
between gage heights 3 feet and 10 feet.

Monthly discharge of Broad River (of the Carolinas) at Alston, S. C., for 1906.

[Drainage area, 4,610 square miles.]
q

\ Discharge in second-feet. ; Run-off.
Month. ; ' '
1‘ Maximum.‘ Minimum.| Mean. ‘ S;gi-gill:\?r inDi;%thlfas
‘ 64, 600 5,750 18, 800 4.08 4.70
15, 000 3,900 6,790 1.47 1.53
............ 45,000 | 3, 560 12,000 2.60 3.00
16,600 | 4,010 | 6,360 1.42 1.58
| 10, 800 1,910 4,700 1.02 1.18
24, 800 3, 560 8, 860 1.92 2.14
l 17, 300 2,250 7,880 1.71 1.97
- 55, 600 4,380 14, 600 3.17 3.66
September. .. . 27, 600 4,380 10, 900 2.36 2.63
October...... 23, 500 3,350 8,270 1.79 2.06
November. . . .. 9,050 2,590 4, 850 1.05 1.17
December. ... ... 9,900 2860 | 5,190 113 1.30
TR YORT- e oeeee e ‘ 6,460 ' r

—
©
=
<
®
—
]
S
—
©
*®
o
=3
©
=

NoTE.—Values are rated as follows: Tanuary to March and June to September. excellent; April, May,
and October to December, good.

BROAD RIVER SURVEY.

In order to show the power possibilities along Broad River a profile
has been compiled from data collected by the army engineers showing
the fall of the river between Columbia, S. C., and Green River, N. C.

Sheets showing this profile may be obtained upon application to the
Director of the Geological Survey.
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MISCELLANEOUS MEASUREMENTS IN SANTEE RIVER DRAINAGE BASIN.

The following is a list of miscellaneous discharge measurements
made in Santee River drainage basin during 1906:

John Rwer near Morganton, N. C.—Measurements were made at
the highway bridge on the Lenoir road, about 3 miles from Morgan-
ton, N. C. The bench mark is the upper edge of the end of a bar
extending from the floor beam to a brace at the downstream end of
the second floor beam from the left pier, 32 feet from the left end of
the main span; elevation, 30 feet above the datum of the assumed
gage.

March 2: Width, 63 feet; area, 182 square feet; gage height, 1.80 feet; discharge, 362
second-fect.

June 18: Width, 70 feet; area, 310 square feet; gage height, 3.67 feet; discharge, 1,530
second-feet.

Green River near Flat Rock, N. C.—Measurements were made at a
single 50-foot span wagon bridge, 34 miles northeast of Flat Rock, N. C.
and about the same distance downstream from the crossing of the
Southern Railway. The bench mark is the top of the drowstream
end of the first floor beam from the left end of the bridge; elevation,
16 feet above the datum of the assumed gage.

June 13: Width, 45 feet; area, 184 square feet; gage height, 3.30 feet; discharge, 657
second-feet.

September 14: Width, 45 feet; area, 125 square feet; gage height, 1.14 fect; discharge,
158 second-feet.

SAVANNAH RIVER DRAINAGE BASIN.
DESCRIPTION OF BASIN.

Savannah River is formed by the junction of Tugaloo and Seneca
rivers, which unite about 100 miles above Augusta, Ga. It flows in
a southeasterly direction, forming the boundary between Georgia and
South Carolina, and empties into the Atlantic Ocean near Savannah,
Ga. It is navigable to Augusta, which is at the fall line.

Seneca River is formed by the junction of Little and Keowee river,
about 5 miles northeast of Seneca, S. C. Both of these tributaries
rise in the Blue Ridge in North Carolina and the northwestern part of
South Carolina.

Tugaloo River is formed by the junction of Chattooga and Tallulah
rivers, which join at the west corner of Oconee County, S. C. It flows
in a southeasterly direction, and is a part of the boundary between
Georgia and South Carolina. Chattooga River rises in Jackson
County, N. C., and flows in a southwesterly direction along the
boundary between Georgia and South Carolina. Tallulah River rises
in Macon County, N. C., and the northwestern part of Rabun County,
Ga., and flows in a southeasterly direction. Parts of its course are cut
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through solid rock for hundreds of feet, forming canyons and steep
bluffs. Throughout its entire length the fall is very great, and at
Tallulah Falls the stream drops more than 500 feet in a short distance.

Broad River joins the Savannah at the southeast corner of Elbert
County, Ga. It rises in Habersham and Bank counties and flows
in a southeasterly direction to the southeast corner of Madison
County, Ga., where South Fork joins it. Thence it flows east to
Savannah River. Its drainage is from a rolling country, and there
is a considerable amount of fall at various points. At Anthony
Shoals the fall is more than 50 feet in a short distance. Above
Augusta, Ga., there is much fall, which can be developed for water
power. With exception of the large plant at Augusta, very little of
this is being used.

TALLULAH RIVER AT TALLULAH FALLS, GA.

This station was originally established August 29, 1900, and records
of gage heights were obtained until October 19, 1900. The record
was resumed January 18, 1901, and maintained until December 31,
1901. The station was reestablished July 10, 1904, when bench
marks were determined and regular gage readings begun. The station
13 located at the wagon bridge about one-fourth mile above the falls
and about the same distance from the village of Tallulah Falls, Ga.
The conditions at this station and the bench marks are described in
Water-Supply Paper No. 168, page 35, and in Water-Supply Paper
No. 197, where are given also the data for previous years.

Discharge measurements of Tallulah Rwver at Tallulak Falls, Ga.. in 1906.

| Area of  Gage Dis-

Date. Hydrographer. | Width. | section height. | charge.

Feet. Sq. jt. Feet. Sec.-ft.
65 55 J

January 24..... W.E. Mlall. ... ... ... . ... 65 4 3.26 1,490
February 1 M. R. Hall . 59 426 1.82 577
June 27.. W, E. Haill. 0 408 1.50 416
July 26...... ... 60 434 2.20 788
September 28. . 65 556 3.81 2,060
Septemilrer - J. . 80 691 5.59 4,450
September29... ... do. 80 (691 5.56 4,340
December 31.... F. A, . 71 595 4.22 2,600
December3l.... .....d 71 588 4.12 2,440

Daily gage height, in feet, of Tallulah River at Tallulah Falls, Ga., for 1906.

Feh.

Day. Jan.

Mar. | Apr. ‘May.

June. | July. Aug. | Sept., Oct. i Nov. ‘Dec.
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Daily gage height, in fect, of Tallulah Rivir at Tallulah Falls, Ga.. for 1906—Cont’d.

Day. \ Jan. | Feb.

Lo| 200 Lg 13‘
250 L9l L8l 22
22 18] 18l =1
221 18| L9 22|
22| 1.7 &7‘ 2.8 |
20| L6| 27 2.6
20| L7! 26! 23
20 L7] .24 22
20| L7] 47 20
19 18| 3.4 20
L8| 17| 27 20
3280 Lo, 25 20|
47 L7| 25 20
3.4 17 35‘ 1.9
29| L7| 24| 19!
29 17, 23 19
2.8 1.9] 206, 20
28| 1.8) 26| 20
2.5 27| 21
2.4 1. 3.4 21
2.3 28J ....... ‘

|

18] 17
L7l 19
L7 28
17 26
L6| 2.4
16! 25
1.6 2.4
L5 20
L5 18
1,5‘ 1,71
15 L7
L5 16
1.4, L5
14 19
L4 18
1.5 18
2.2 1.7
L9. L9
L7 26
1.6 14
L5 | .

BTG WO R DN O STHRDS 00 OOt

Mar. Apr. ‘\Im June. July Aung. ‘Sept Oct.
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Rating table for Tallulah River at Tallulah Falls, Ga.,

Gage Dis- | Gage i Dis- ‘ (}age
height. charge. | height. ’ charge. ‘ he]ght.
Feet. Sec.Hft. || Feet. ‘[ Secft Feet.

1.30 355 2.30 860 3.30
H 1. 40 395 2.40 930 | 3.40
1.50 435 2. 50 1,000 3.50
1,60 480 260 | Lo70 | 360
1.70 525 2.70 1,140 3.70
1.80 375 2,80 1,210 3.80
1.90 630 2,90 1,280 3.90
2.00 685 3.00 1,360 4.00
2.10 740 \ 3.10 1,440 4.20
2.20 800 320 | 1,520 \ 4.40

Jfor 1906.
Dis- | Gage Dis-
charge. “ height. charge. |
Sec.~ft. i Feet. ‘ Sec.ft.
1,600 ‘ 4.60 3,000
1,690 4.80 3,260
1,780 5.00 ‘ 3,530
1,80 |, 520 3,810
1,980 5.40 4,110
2,080 5.60 4,410
2,180 5.80 4.730
2,290 6.00 5.060
2,510 7.00 6,930
2,750 ! 8.00 9.000

Nov. \ Dec.

SISISISIO OIS

COWWOD WM Gidh bt QOO0

EETSISISICESISISINIS

NotE.—The above tableis based on discharge measurements made during 1904-1906 and is well de-

fined below gage height 6 feet.

Monthly discharge of Tallulah River at Tallulah Falls, Ga., for 1906.

[Drainage area, 191 square miles.]

Month.

JUE: 00 E: 5 o
February
March.
April.
May..

August..
September .
October...
November.
Dccember

The year. ... ...

NoTE.—Values for 1906 are exoellent

Dlscharge in second-feet. }

Maximum.' Minimuam. |

6,930

435
480
525
630

'

Mean

Run-off.

Sec.-ft. per
sq. mile,

SOOI RLOTIOT A

Depth

S.

inehe.

-
e Boogo s tempnoo

O] PR ONN N D
ol OO O e G

et

-1
W

in



27

re

dge.

This station is about 1} miles above the point where the old station

was located.

1

, where a

38
Iso references to publications that contain data for previous

, 1 mile west of

557
634

8q. ft.

i

Area of |
section.

9, 1898, at Cooks Ferry,

1901, when the ferrv was moved.

Feet.
156
160

I Width.

AINAGE BASIN.

at Holcombs Ferry

o o
and was discontinued December 31,
v 7, 1903,
Madison, S. C., and 900 feet below the Southern Railway br
Hydrographer.

It was reestablished Julv

SAVANNAH RIVER DR
The conditions at this station and the bench marks

TUGALOO RIVER NEAR MADISON, 8. C.

M.R.Hall_ oo .
Daily gage height, in feet, of Tugaloo River near Madison, S. C., for 1906.

Discharge measurements of Tugaloo River near Madison, S. C., in 1906.

This station was originally established Julyv 1
Date.

given a

are described in Water-Supply Paper No. 168, page

years.
May 16.._......
June26........
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Rating table for Tugeloo River near Madison, S. C., for 1906.

Gage Dis- Gage Dis- Tage ! Dis- Gage \ Dis- ’
height. i charge.  height.  churge. height. charge. | height. ' charge. |
; \ I
Feet. | Sec.-ft. ‘ Feet. Sec.-pt. Feet. Sec.-ft. Feet. | Secft
3.00 1,075 ! 3.80 [ L t0 ,170 5.80 3,180
3.10 1,13 | 3.90 1,640 4.70 2,250 6.00 3,365
L3, 1,180 4.00 1,710 4.80 2,330 6.20 \ 3,555
| 3.30 ‘ 1,250 \ 4.10 1,780 4.90 2,410 6.40 3,745 I
, 3.40 1,315 4.20 1.855 5.00 2,490 ‘ 6.€0 3,940
I 3.50 1,380 4.20 1,930 ‘ 5.20 2,6€0 6.80 4,140
3.60 1,445 4.40 2,010 ‘ 5.40 | 2,80 7.00 4,340
3.70 1,510 4.70 2,000 3.40 \ 3,000 h

NoTE.—The above table is based on cleven discharge measurements made during 1905-6, and is well
defined below gage height 4fcet.  Above gage height 6.5 feet therating curve is a tangent, the difference
being 100 per tenth.

Monthly discharge of Tugaloo River near Madison, S. C., for 1906.

[Drainage area, 593 square miles.}

Discharge in second-feet. ‘ Run-off.
Month. .

Maximum.\ Minimum. w\ Mean. Sse&..-gtl‘ng?r I?flg;igs‘_u

|
January 15, 300 1,280 4,130 6.96 8.02
Februar, 2, 660 1,480 | 1,870 3.15 3.28
March. . 9,540 1,380 | 3,290 5.55 6. 40
April 4,540 1 1,820 @ 2,490 4.20 4. 69
May 2,920 1,130 | 1,540 2. 60 3.00
June 4,240 1,160 l 1,780 3.00 3.35
July . ..o... .. 14, 800 1,080 2,950 497 5.73
August...... .. 14,100 1, 860 3,920 6. 61 7. 62
September_ ... .. ... ... .. 16, 900 2,450 5,500 9.27 10. 34
October_... .. R 12,700 2,740 5,570 9. 39 10.83
November. 8, 840 2,010 2,990 5. 04 5. 62
December. .. .. ..o 12.800 | 1,860 | 2,740 4,62 5.33
S O
The year .. ... i ! 16.900 1,080 * 3.230 5.45 74.21

, | |

NoTeE.—The monthly values are rated as follows: January, March, and July to December, fair; Feb-
ruary and April to June, good. The values for the low-water periods of the various months are excellent.

SAVANNAH RIVER AT WOODLAWN, S. C.

This station was established November 9, 1905. It is located at
the Charleston and Western Carolina Railway bridge, 1,000 feet from
the depot at Woodlawn, S. €., 17 miles above Augusta, Ga., and 10
miles above the Augusta water-power dam. The conditions at this
station and the bench marks are described in Water-Supply Paper

No. 168, page 40.

Discharge measurements of Savennah River at Woodlaun, S. C., in 1905-6.

Date. ITydrographer. \ Width.

Area of Gage Dis-
section. | height. | charge.

1905.

November 9... .‘ M. R. Hall.. 2,120 3.49 3,220

| Feet. Sq. ft. Feet. Sec.-ft.
. 409‘

November 21. .| F. A. Murray 417 2,200 3.31 3,060
1906.

March 6....... 594 3,470 552 8,040

March 7. .- 1 593 | 3,290 5. 30 8,400

April 26.. e 590 3,140 5.04 7,680

June 29 ._... - 535 2,780 4.52 6,150

Avgust21..... .. .. 607 5,350 8.65 21,200

October 30..... o 588 3,310 5.30 8,540




SAVANNAH RIVER DRAINAGE BASIN,

Daily gage height, in feet, of Savannah River at Woodlawn, S. C., for 1906.

Day. Jan.  Feb.

6.8

6.4

6.2

6.1

5.9

3.7

5.8

6.0

6.8

6.4

6.0

6.0

3. 95

6.1

‘ 5.8

o565

L 1)

P83

.7, 5.3

o6 5.2

2.7% 3.5

3.5 0 6.2

14.0} 6.1

19.2| 5.5

13.2! 5.3

1.6 | 5.2

12_4! 5.1

11.4 | 5.0
9.4
7.9 :

7.

|
i
l

Rating table for

[ Gage Dis-
i height.

Feet. Sec.-ft.
3.00 2,440
3.10 2, 640
3.20 2,850
3.30 3,060
3.40 3,280
3.50 3,500
3.60 3,730
3.70 3,960
3.80 4,200
3.90 4,450
4.00 4,700
4.10 4,960
4.20 5,220
4.30 5,490

|

Note.—The above table is based on seven
defined below gage height 8 feet.

ence being 500 per tenth.

charge. I height.

|
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Apr. ! May.

81 | 5
7.0 | 5.
6.6 | 5.
6.2 1 5.
6.0 | 5
5.95| 5.
5.8 | 6.
57 | T
57 G
6.2 | 3
6.2 | 5
5.8 | 4
5.5 | 4.
55 | 4
6.4 | 4.
7.2 | 4
6.3 | 4.
5.75 1 4
5.7 | 4
5.4 | 4
5.4 1 4.
5.3 1 4
5.2 4
4.85 | 4.
51 ' 4
5.0 4
50 7.
5.45 1 7.
6.0 5.
5.6 5.

....... 4.

Dis-
charge.

|
Sec.-ft.
5, 760
6,040
6,330
6,630
6,930
7,230
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30 SURFACE WATER SUPPLY, 1906.

Monthly discharge of Savannah River at Woodlawn, S. C., for 1905-6.

[Drainage area, 6,600 square miles.]

Discharge in second-feet. \ Run-off.

Sec.-ft. per Depthin

Maximum. Minimum. Mean. sq. mile. inches.

November 9-30.................. : 3,060 3,820 0.579 47
December. ........ ! 3,730 15,900 2.41 2.78
JAMUATY . ..ot 72,000 9,140 23,400 3.55 1.09
FebruaTry. .. ... ... o 13,800 7,540 10,300 1.56 1.62
March. .. 590500 | 7,230 18,900 | 2.86 3.30
April... 8,900 | 7,080 10,500 1.59 1.77
May... 16,500 5,760 8,210 1.24 143
Tune_ .. S 381200 5,220 | 12,600 1.91 2.13
July..... 33000 5,760 | 16,100 2,44 2.81
August. T - 26,100 8,170 | 14,400 2.18 2.51
September. .- 39,200 8,170 16,500 2.50 2.79
October. ... 43,100 8,490 | 16,000 i 2.42 2.79
November. 20,100 7,540 91030 1.37 | 1.53
December. ... ...l ' 18,100 7,230 9,780 1.48 1.71

THE YOAT - <o e eemeeee e e [ 72,000 J 5,220 | 13,800 2.09 l 28. 48

NoOTE.—Values for 1905 and 1906 are excellent.
. SAVANNAH RIVER AT AUGUSTA, GA.

Observations of river heights have been maintained since 1875 by
the city of Augusta, Ga., at the city highway bridge. The condi-
tions at this station and the bench marks are described in Water-
Supply Paper No. 168, page 41, and in Water-Supply Paper No. 197,
where are given also data for previous years.

Discharge measurements of Savannah River at Augusta, Ga., in 1906.

. Area of Gage Dis-
Date. Hydrographer. ‘ Width. | section. | height. | charge.
- o | T |

| Feet. | Sq.ft. Feet. Sec.-ft.
March8........ . R. 561 | 4,140 9.42 8,640
April 27.. .. d . - 550 3,880 8.89 7,200
August 20.. . 576 6,590 13.92 20, 000
October 29. _. e 557 3,840 9.44 | 8,400

Daily gage height, vn feet, of Savannah River at Augusta, Ga.. for 1906.
————— — - — — - .l

Day. ; Jan. ! Feb. | Mar. | Apr. | May. | June. ' July. Aug. | Sept. Oct. | Nov. ; Dre.
12. 4 89| 156 9.4 8.2 7.8 19.5 17.8 18.4 9.5 9.0
11.9 88! 13.6 9.4 7.8 127 184 146 181 9.4 8.8
11.2 8.7 11.9 8.9 7.6 10.7 16.4 121 18.6 9.4 8.9
10.8 88| 1.2 9.0 9.5 1.0 13.8 10.7; 23.2 9.0+ 88
10.8 | 10.9 | 1L.0 9.7 12,1 13.7 126 10.5| 22.5 9.1 8.7
9.9 10.1 10.5 9.4 10.5 ‘ 1.5 ‘ 1.6 123 19.2 9.1 8.7
10. 5 9.5 | 10.3 10.9 9.5| 10.5 1.8 11.7 17.8 9.1 9.0
10. 4 9.9 10.0 | 12.8 8.6 9.7 10.6 10.7 161, 9.0' 9.2
12.3 16. 4 16.0 | - 11. 4 81 14.6 9.9, 0.8 13.8 i 9.0 9.0
12.1 15.2 | 10.7 9.6 80| 17.7 9.3 9.8 127 9.0 ! 8.8
11.0 1.6 | 11.1 9.0 80| 13.7 89. 9.3 12.0 8.8 E 9.0
1.0 | 10.9| 10.6| 88| 93| 1L5| 88: 94| 1L.7| 91! 134
11.2 9.8 | 10.0 86| 154 9.7 9.21 16.9 11.0 9.0 11.8
11.1 9.7 9.8 85| 210 9.9 10.8 | 14.5 10.6 9.0 10.5
10.6 | 11.0| 10.7 84 19.4 9.1 11.6 | 12.5] 10.6 9.1 9.8
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Daily gage height, in feet, of Savannah River at Augusta. Ga., for 1906—Continued.

SAVANNAH RIVER DRAINAGE BASIN.

T |
Jan. Feb. ‘ Mar. ' Apr. May. Junc.

i | N
JJuly. Aug. ' Sept. Oct. Nov. Dec.

Day. | |
ol w02 28] 120, 82w ms w2 w06 w060 92| o2
06| 28l 15| s0) 244 195 14 64 105 93 92
| 95 188, 1.5 80 204 180/ 106 1.6' 105 92 95
9.4 | 13.4[ 9% 80| 160] 200110 179 11,2‘ 00l 171
9.3 26.9 9.6 7.8 126, 17.9 J 13.8 ] 21.9 | 13.5] 145 125
92 272 95, T8 1051 165 152 24 1.7 127 135
0.8 205 94{ 1.8 94 140 145 1.5 1.0 1.0 121
0.9 136 957 7' 91 139 127 141 105 102, 10.5
10 1 13.1( 89| T8, 85| 129 123 134 100 9.9 100
9.4] 1.8 s.sl 82 NG| 133 109 159 99 95 95
93 114 88 80 9.0 142, 105 142 6.9 9.5[ 9.5
9.2 11| $8) 105 84| 124] 113 140 906 03] a3
9.0 132 oll 13| 87 106, 122/ 127 95| 92 9.3
44, 106 12l 80l 11 148 1270 95l 92 96
1877102 92) 79 1. 148 150 94 91 100
....... B2l 86 .00 198 166 .. 9.4 0 102

NoTE.—These gage heights are the mean of four readings per day.

Rating table for Savannah River at Augusta. Ga.. for 1906.

Dis-

Gage [ Gage Dis- Gage Dis- | Gage | Dis-
height. | charge. = height. | charge.  height. ‘ charge. ' height. | charge.
Feet. Sec.-ft. i‘ Feet. Sec-ft. Feet. J Sec.-ft. ' Feet. Sec.-ft.
1 7.0 5,100 9.30 1 8,040 | 11.00 11,800 } 16.00 25.900
i 7.70 5,250 ‘ 9.40 8,250 " 11.20 12,260 17.00 29, 400
7.80 | 5,400 9.50 8,460 11. 40 12,740 18.00 33,200
7.90 5,500 | 9.60 8,670 r 11,60 |, 13.220 19.00 37,300
J 8.00 2,720 9.70 8,890 11.80 } 13,700 ‘ 20.00 41,700
8.10 | 5,830 ! 9.80 9,110 12.00 14,200 21.00 46, 400
8.20 6.040 | 9.90 9,330 .« 12.20 14,700 22.00 51, 500
r 8.30 6.210 ‘ 10.00 9,550 12.40 " 15,220 23.00 57,000
8.40 6, 380 J 10.10 9,770 12.60 15,740 24.00 62, 900
8.50 6, 550 10.20 9,990 r 12.80 16, 260 25.00 69, 000
' 8.60 6,720 J 10.30 10,210 i 13.00 | 16,800 J 26.00 75, 500
870 | 6,900 r 10.40 | 10,430 13.20 ' 17,340 27.00 | 82,300
8.80 7,080 I 10.50 10, 650 J 13.40 17.900 28.00 89, 500
( 8.90 7,260 | 10.60 | 10,880 I 13.60 { 18,460 [ 29.00 | 97.000
9.00 7,450 10.70 11,110 13.80 19,020 30.00 | 105,000
9.10 7,640 ') 10.80 11,340 14.00 19, 600 ' |
9.20 7.840 ( 10.90 } 11, 570 15.00 ’ 22, 650 / !
i |

Notr.—The above table is based on discharge measurements made during 1904-1906 and earlier high-
water measurements, and is well defined.

Monthly discharge of Savannah River at Augusta, Ga.. for 1906.

[Drainage area, 7,300 square miles.]

|

Discharge in second-feet.

Run-off.

Month. | ‘ .
Maximum. Minimum.! Mean. | S:g‘_';tl‘ig?rl D‘lﬁlgﬁﬁs]_n
I g9 a0, 8,80 [ 30,900 493 488
15,200 1 7,450 | 10,600 1.45 151
83,700 6,000 | 23300 319 3.68
24,600 7,080 | 10,800 148 | 1.65
17, 600 5250 8020 1.10 1.97
64,700 5100 | 16,100 2.91 ‘ 2. 47
July. ! 45,900 | 5400 | 19500 2.67 | 3.08
August. oI 39,500 | 7,08 | 16200 292 | 2 56
September 53,700 8,040 1 19, 600 2.68 | 2.99
October........... 58, 200 8250 | 18,700 2.56 2.95
November 21,100 | 7,080 | 8820 o 1.35
December. ... ..o 18,200 , 6,900 9, 580 1.31 1.51
The YOAT - oo e oeeeeeeee e 9,400 5,100 | 16,000 219  20.90

NoTE.—Values for 1906 are good; the records at Woodlawn are better than at Augusta.
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The gage was

The conditions at this station and

the bench marks are described in Water-Supply Paper No. 168, page

48, and in Water-Supply Paper No. 197, where are given also data

for previous years.

It is located at the

Seaboard Air Line bridge 3 miles east of Carlton, Ga., and 2 miles
| section.

Hydrographer.

SURFACE WATER SUPPLY, 1906.

o

BROAD RIVER (OF GEORGIA) NEAR CARLTON, GA.
1906 by M. C. Power.

Discharge measurements of Broad River (of Georgia) ncar Carlion, Ga

Date.

This station was established May 27, 1897.
above the mouth of the South Fork, and is now maintained and the

observer paid by the United States Weather Bureau.

read during
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SAVANNAH RIVER DRAINAGE BASIN. 33

Rating table for Broad River (of Georgiay near Carlton, Ga.. for 1906.

Gage Dis- || Gage | Dis- Gage | Dis- Gage Dis-
height. charge. height. ; charge. height. | charge. height. | charge.
I
Feet. Sec-ft. || Feel. ‘ Sec.-ft. Feel. Sec.-ft. Feet. Sec.-ft.
2.30 645 3.60 1,535 4.60 2,770 9.00 8,220 |
2.40 095 | 3.70 1.620 5.00 ‘ 2,880 10.00 9,760
} 2.50 750 7 3.80 1,705 5.20 3,100, 11.00 11,360
2.60 ‘ 805 3.90 1,7¢ 5.40 3,325 12.00 13, 600
2.70 | 865 4.00 1,880 3. 60 3. 560 13.00 14,700
2.80 930 410 1, 2. 80 3, 800 14.00 16, 460
2.90 1.000 4.20 2, 6.00 4,050 15.00 18,100
3.00 1.070 4.30 2. 6.20 4, 300 16.00 | 19,800
3.10 1.140 4.40 2, 6.40 4,560 17.00 | 21,500 ‘
3.20 | 1,215 4.50 2, 6. 60 4,820 18.00 ‘ 23,200
3.30 ! 1,290 4.60 2, 6.80 3,080 | 19.00 24,900
| 3.40 ' 1,370 470 2.5 T.00 5,360 1
3. 4.80 2.6 £.00 6,760 1

' 50 1.450 ‘}

NoTE.—The above table is based on discharge measurements made during 1904-1906 and is well
deé‘}n?d below gage height 6 feet. Above gage height 6 feet it is based on one high-water measurement in
1899.

Monthly discharge of Broad River (of Georgia) near Carlton. Ga.. Jor 1906.

[Drainage area, 762 square miles.]

Discharge in second-feet. Run-off.
Month. ) .

Maximum. Minimum. ‘ Mean. ngl-g"l%” 1 I;;gélg;n

JanuUaTry . il 24,900 750 ! 3,620 475, 5.48
February. ... ... 1,450 50 871 1.14 1.19
March. .. . . ... 19, 300 695 | 3.630 4.76 5. 49
April. . il 2,060 865 1.150 1.51 1. 68
May . .. 1.970 645 989 1.30 1 1. 50
June. .o 3, 560 695 1.200 1.57 1.75
July. . e 6, 620 695 2.340 3.07 3.54
August. ..o 7.030 695 1.870 2.45 2.82
September... ... ... T 7.050 750 | 1,530 2.01 2.24
October. . ... e 4,050 | 805 | 1,330 1.75 2.02
November. ... ... ...l 1,140 ¢ 750 | 834 1.09 1.22
December. ... ... ... ... .. 2,450 750 ! 1,12 1.47 1.70
The vear. ... ... 24,900 645 1.710 | 2.24 30. 63

NotTe -Vulues for 1906 are excellent.

MISCELLANEOUS MEASUREMENTS IN SAVANNAHI RIVER DRAINAGE
BASIN.

The following is a list of miscellancous discharge measurements
made in Savannah River drainage basin during 1906:

Chauga River near Madison, S. (.—On May 16, 1906, a measure-
ment was made at a new wagon bridge replacing the one formerly
used, which was washed away during 1905. The new bridge, which
is 30 feet upstream from the old location, is 2 miles east of Madison,
S. C., and about 1 mile above mouth of the river. Omne of the old
bench marks was in place and used to preserve the data formerly used
in establishing new bench marks. The bench mark is the lower side
of a hole drilled horizontally in the vertical face of a solid rock on the
left bank, 10 feet above the bridge; elevation, 4.76 feet above the
datum of the assumed gage.

Width, 51 feet; area, 100 square feet; gage height, 3.48 feet: discharge. 213 second-
feet.



34 SURFACE WATER SUPPLY, 1906.

Broad Rwer (of Georgia) at Anthony Shoals, Georgia.—Measurements
were made by W. J. Lester during September, 1905, to determine the
low-water flow for purposes of power development. The gage is
an upright post sunk in the river bed at a point one-half mile above
the shoals. Measurements were made at different sections.

Discharge measurements of Broad River (of (feorgia) at Anthony Shoals, Georgia, in 1905. .

| s | Area of  Gage Dis-
Date. | Width. ‘I section. | height. | charge.

} Feet. Sq. ft. ! Feet. Sec.ft.
September 13. . . il ' 224 1,800 2.16 867
September 14... il \ 222 1,730 1.82 641
September 15.. 1. .. ... ...l 291 1,690 164 530
September 16.. . ... ... ... 206 1,010 1. 60 500
September 18. R 186 592 1. 54 464
September 19.. | . ... . ...l 186 590 1. 53 451
September 25. .| ...l 185 572 ‘ 1.43 397

OGEECHEE RIVER DRAINAGE BASIN,
DESCRIPTION OF BASIN.

Ogeechee River is formed by the junction of Williamsons Swamp
Creek and Rocky Comfort Creek in Jefferson County, Ga., and drains
a small basin in southeastern Georgia lying between the Savannah and
Altamaha basins. It flows in a southeasterly direction and empties
into the Atlantic Ocean. Its main tributary is Cannoochee River,
which rises in Emanuel County, Gal, flows southeastward, and joins
it about 20 miles from the Atlantic Ocean. The streams in this basin
flow through a country that is mostly low. The current is generally
good, but the fall available for power is probably small. The bank
on one side or the other of the stream is generally low and swampy.

CANNOOCHEE RIVER NEAR GROVELAND, GA.

This station was established June 12, 1903. It islocated at Moody's
bridge, 3 miles south of Groveland, Bryan County, Ga. The condi-
tions at this station and the bench marks are described in Water-Sup-
ply Paper No. 168, page 51, and in Water-Supply Paper No. 197,
where are given also data for previous vears.

Discharge measurements of Cannoochee River near Groveland. Ga., in 1906.

! - 71 N Area of Gage Dis-
Date. ’\ Hydrographer. ‘ Width. | Section. | height. | charge.

,
I Feet. | S8q.f1. |
. 1321 1970
a1 345
E 108 7
| |

Fect. Sec.ft.

11.21 2,6
3.06 244
6.65 1,080

.| F. A. Murray
do

May 25. ..
August 31
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OGEECHEE RIVER DRAINAGE BASIN,
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Daily gage height, in feet, of Cannoochee River near Groveland, Ga., for 1906.
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Above gage height 10 feet the rating curve is a tangent, the difference being

Note.—The above table is based on discharge measurements made during 1903-1906 and is well defined

below gage height 6.2 feet.

375 per foot,
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Monthly discharge of Cannoochee River near Groveland, Ga.. for 1906.

[Drainage area. 960 square miles.]

Discharge in second-feet. | Run-off,

Month. | Sep |

Maximum. | Minimum. ‘ Mean. E S;E'_ gm%er ”Rggg(’\s
TANUATY - oo 2.690 ‘ 606 | 1,120 ‘ L1y 1.35
February 3,020 | 970 2,010 2.09 | 2,18
March 3,210 | 1.060 1,920 2.00 2.31
April 1.340 | 119 539 L 561 .63
May 797 . 75 272 . 283 .33
June. . 4,980 187 \ 1,750 1.82 2,03
July........ .. 3,480 580 2,120 2.21 2.55
August. ... 3,400 257 1,230 128 1. 48
September. .. ... 1,000 203 \ 468 . 488 ‘ .54
October.. ... . ... ...l 1.710 ‘ 158 432 . 450 52
November.... .. .._....... D 119 75 102 . 106 .12
December. ... ... ... ... ... 187 75 118 | .123 .14

TR YOAT -+ oo 4.9%0 75 Lo L0 | 418

NoTeE.—Values are rated as follows: January to April and June to October, good; May, November,
and December, fair.

ALTAMAHA RIVER DRAINAGE BASIN,
DESCRIPTION OF BASIN.

Altamaha River is formed by the junction of Oconee and Ocmulgee
rivers, which unite at the southern boundary of Montgomery County,
Ga. Ohoopee River is also a tributary and enters it from the north
side, about 50 miles below the junction of the Oconee and Ocmulgec.
The Altamaha River drainage basin is entirely within the State of
Georgia. The river rises in the north-central part and flows in a
southeasterly direction, emptying into the Atlantic Ocean near
Darien. Below the junction of the Oconee and Ocmulgee and for a
long distance above on both rivers there is no great amount of fall.
Steamboat navigation is carried on {from Darien to Macon on the
Ocmulgee, and to Dublin, and at times to Milledgeville, on the
Oconee.

Ohoopee River rises in Washington County and flows in a south-
easterly direction to the Altamaha. It flows from low hills of south-
eastern Georgia into the flat pine lands. Though it has not so much
fall as the more northern streams, it has considerable fall that can be
developed into power.

Oconee River rises on the southern slope of the Chattahoochee
Ridge, in Hall County, and joins the Middle Oconee on the southwest
boundary of Clarke County. Thence it flows in a southeasterly direc-
tion to the Altamaha. Apalachee River is a large tributary which
rises in Gwinnett and Walton counties and enters the Oconee near the
southeast corner of Morgan County. Little River enters the main
stream at the corner of Putnam, Hancock, and Baldwin counties,
about 15 miles above Milledgeville, Ga. These tributaries have much
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fall, and a small part of it is developed. The Oconee has a fall of 250
feet in 45 miles. It has some very large water powers available from
its source down to Milledgeville, where it crosses the fall line.

Ocmulgee River, the westernmost of the main tributaries, rises in
the north-central part of Georgia on the southern slope of the Chatta-
hoochee Ridge, in Fulton, Dekalb, and Gwinnett counties. It is
formed by the junction of Yellow and South rivers just south of the
south corner of Newton County. Yellow River rises in Gwinnett
County and flows in a southerly direction into the Ocmulgee. South
River rises in Fulton and Dekalb counties and flows in a southeasterly
direction. Alcovy River joins the Ocmulgee about 5 miles below the
junction of South and Yellow rivers. Towaliga River enters the
Ocmulgee at about the southwest corner of Jasper County.

All these tributaries rise in and flow through a very hilly country
and have a great deal of fall. Ocmulgee River has a fall of over 210
feet in 35 miles. The last fall of much size is only a few miles above
Macon, Ga.

OCMULGEE RIVER NEAR JACKSON, GA.

This station, located at Pittmans Ferry, 8 miles southeast from
Jackson, Ga., was established on May 18, 1906, to take the place of
the old Flovilla station 5 miles below, the conditions being much
more favorable for a constant rating.

Measurements are made from a boat, but as the meter is sus-
pended from the ferry cable the boat is merely for carrying the
hydrographer. The vertical gage is at the right bank about 15 feet
above the ferry landing. Section 0 to 7 feet is attached to a post,
which is securely placed and braced to a tree, and section 7 feet to
15 feet is attached to the tree. The observer is C. A. Pittman.

The section is deep at the measuring point and may change con-
siderably, owing to the filling of the bed, but the permanent rock
shoal about 400 feet below will control the height of water at the
gage.

The bench mark is the top of an iron-pipe post firmly planted
4 feet south of a cedar tree, which is 20 feet south of the road and
450 feet west of the gage; elevation, 27.99 feet above gage datumn.

Discharge measurements of Ocmulgee River near Jackson, GGa., in 1906.

Dis~

ate . SN Y Ss Area of «  Gage
Date. IIydrographer. Width, soction. | height. | charge.
Feet. Sqg.ft.  Feet. [ Sec.-ft.
208 1,530 4.92 | 1,
298 1,440 - 4.43 | 920
300 1,670 ! 5.19 2,170
300 1,610 5.02 ; 1.810
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Daily gage height, in feet, of Ocmulgee River near Jackson, Ga., for 1906,

|
Day. May. June. July. | Aug. ! Sept. Oct. Nov. | Deec.
B i ”‘"l*‘ .
I
1.4 14 5.6 51 4.9 | 4.5 4.5
14 44 5.3 54 10.8 4.4 4.5
15 5 5.1 5.5‘ 12.4 4.4 4.5
5.8 4.7 5.5 4.8 12,4 4.5 4.5
4.7 4.5 5.6 46 02 | 45 4.5
1.5 1.45 5.6 4.5 6.6 4.5 4.45
445 44 5.3 44 6.0 4.5 4.45
14 145 5.2 44 53 4.5 4.6
44 58 4.8 44 53 4.5 4.55
14 53 4.6 441 51 4.5 45
14 4.8 4.6 4.4‘ 4.9 4.5 4.8
44 4.7 4.7 4.4 4.8 4.5 5.0
12.9 45 45 53 4.8 4.5 4.8
12.4 +5 6.6 48 4.8 4.5 4.7
9.9 | 50 i 55 4.5‘ 47 4.7 4.65
8.2 52 ' 52 4.4 4.7 4.75 4.6
sl oas | 50 43 47 4.7 4.6
4 7.0 ' 55 50 4.8 4.6 4.8 4.8
4 6.0 6.7 4.7 55, 5.1 5.4 4.95
4 555 6.2 | 4.6 55 50 5.0 5.2
.4 5.1 5.4 \ 46! 68| 4.8 4.8 5.25
51 50 50 4.5\ 60| 47 | 475 51
45| 1.8 6.6 6.0 59 4.7 4.75 4.9
45| 47 6.7 54 56| 4.7 4.65 4.8
451 4.6 5.5 48, 60| 47 4.65 4.7
45, 4.6 | 54 ' 47| 541 46 4.6 4.6
7 161 4.9 5.0 50 4.6 4,55 4.6
75| 45 47 | 4.9 55 4.6 4.55 4.7
.7 4.5 5.9 5.1 52 4.6 45 5.0
55| 4.45| 54 . 55° 51 45| 4.5 5.25
5 5.9 53 . N 6.0
o I S o
Rating table for Ocmulgee River near Jackson, Ga., for 1906.
Gage Dis- | Gage Dis- Gage Dis- | Gage Dis-
height. | charge. || height. | charge. | height. | charge. ’ height. | charge.
| ! '
Feet. | Secft. i Feet. l Secft. || Feet. l Sec.ft. l Feet.  Sec.ft
4.30 750 5.40 2,560 || 6.50 5.000 || 820 | 9,700
4.40 870 5.50 | 7 6. 60 5.250 || 8.0 | 10,300
4.50 1,000 5.60 2,970 6.70 ‘ 5510 1 860 10,920
4.60 1140 | 5.70 3,180 |  6.80 5770 | 8.80 | 11,540
4.70 1,200 | 5.0 3,390 1 6.90 6,030 ,  9.00 | 12.170
480 | L0 I 590 ‘ 3,610 7,00 ! 6,300 ' 10.00 15,500
4.90 1,620 1 6.00 3,830 7.90 6,840 | 11.00 18900
500 | 1,80 )\ 610 4060 | 740 7,380 12.00 , 22,300
5.10 ‘ 1,980 6.20 ' 4,200 7.60 7,940 13.00 | 25,700
520 2,170 6.30 4,520 7.80 | 8510 | i
5.30 | 2,360 ‘\ 6. 40 | 4,760 } 800 | 9,100 '
| |

NoTeE.—The above table is based on four discharge measurements made during 1906 and is well
defined below gage height 5.2 feet. Above gage height 6 feet the curve becomes uncertain and is only
approximate at the higher stages.

Monthly discharge of Ocmulgee River near Jackson, Ga., for 1906.

[Drainage area, 1,500 square miles.]

! Discharge in second-feet. Run-off.

Month. .
: . Sec.~ft. per | Depthin

Maximum. | Minimum. | Mean. oq. mile. inlc)hes,
e 1,370 870 1,020 0. 680 0. 36
o 25,400 8§70 | 4,070 271 3.02
5,510 870 ' 2,240 1.49 1.72
5,250 1,000 | 2080 1.39 1.60
5.770 750 2,030 1.35 1.51
October.... 23,700 1,070 4,010 2.67 3.08
November..... .. .. 2, 560 0 | 1,180 J787 .88
December 3.830 935 | 1,450 . 967 1.11

|

NoTE.—Values are rated as follows: May, July to September, November, and December, excellent;
June and October, good.
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OCMULGEE RIVER AT MACON, GA.

A station was established at Macon, Ga., January 21, 1893, by the
United States Weather Bureau. Discharge measurements were
begun by the United States Geological Survey in 1895, and a wire
gage was established on the bridge of the Macon, Dublin and Savan-
nah Railroad and was set on the same datum as the Weather Bureau
gage. For a time gage-height records were maintained by the Geo-
logical Survey, as the Weather Bureau records were for a part of the
year only and were discontinued altogether from June 30, 1897, to
June 1, 1899. Since June 1, 1899, the Weather Bureau gage-height
records have been taken continuously and have been furnished to
the Geological Survey. - The conditions at this station and the bench
marks are described in Water-Supply Paper No. 168, page 58, and
in Water-Supply Paper No. 197, where are given also data for pre-
vious years.

Discharge measurements of Ocmulgee River at Macon, Ga., in 1906.

Gage \ Dis-
section. | height. ‘ charge.

Date. ‘ Hydrographer. . \ Width. ‘ Area of
B

Sq. 1.
1

g.
2,130
....................... 231 1,490
Tall, ool 28 | 3160
. {

Feet. Sec.-ft.
.54 | 2,500

do
W. E.
qd

’
’

Daily gage height, in feet. of Ocmulgee River at Macon, (a., for 1906.
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Rating table for Ocmulgee River at Macon, Ga.. for 1906.

Gage | Dis- || Gage Dis- Gage Dis- | aa ge \ Dis- |
| height. charge. height. \ charge.  height. | charge. helght charge i
Feet. Sec.ft. ! Feet.o . See.-ft. Feet, Sec.-ft. | Feet. \ Sec.-ft. \
2.00 075 3. 5 1,750 5. 00 ‘ 2,610 | 800 4,580
310 . 110 5 60 1800 ‘ 520 | 2730 | 9.0 5310 |
220 | 1,150 370 1,85 540 2,850 ‘ 10.00 6,240 .
230 | 1,190 380 190 . 560 2,98 | 1100 7.270
INCHE: FERCEE: NI EN R
50 .27 ) 2, I 3 9
Iy 36 1315 H £10 2005 | 620 3372 | 1400 10,900
| 270 | 4360 | 420 0 210 | G4 3,504 | 1500 | 12,300
L2800 | 1L £30 20190+ 6.60 3,636 16, 00 ‘ 13,800
2 90 1,450 \\ 4,40 2.220 6.50 | 3768 | 17.00 | 15.400
3.00 1,500 4.50 2,310 7.00 3,900 18,00 | 17,100
o310 usse | 460 2.370 7.20 | 4032 19.00 18900
I 32 1,600 470 | 20430 7. 40 4,164, 2000 20,800
3.30 1650 ;480 2,490 7. 60 4,300 \ \
‘ 340 L,700 ! 490 25350 780 | 4,440

NOTE.—The above table is hased on dlschdrgo measurements made during 1903-1906 and is fairly
well defined.

Monthly discharge of Ocmulgee River at Macon, Ga., for 1906.

[Drainage area, 2,420 square miles.]

\ Dmcharge in second-feet. Run-off.

o Sec -ft. per Depthm
yMaximum. Minimum., Mean. sq. mile.  inches,

20, 600 2,430 | 3,820 240 ! 2.77
3,570 1,800 2.430 Loo 1. 04
15, 400 L7001 5,980 247 2.85
5,520 1,600 1 2560 | 1. 06 118
2,490 1,150 1,520 . 628 72
17.100 1,080 4170 1.72 1.92
6,740 1,190 2,800 119 137
7,490 1,500 \ 3.300 1. 36 157
6,060 1,150 2.860 1,18 1.32
17,500 1,450 4,510 1.86 214
2,920 1,360 1,670 . 690 77
3.770 1,360 | 1.890 781 90
20, 600 1,080 3.300 136 18.55

NoTE.—Values Ior 190h are good.

ALCOVY RIVER NEAR STEWART, GA.

This station was established September 16, 1905. It is located at
a single-span steel wagon bridge known as ' Waters Bridge,” about 15
miles south of Covington, Ga., and 5 miles from Stewart, Ga. The
bridge is below the mouth of Bear Creek and about 4 miles from the
mouth of the river. The station is important because it is a short
distance below a large amount of fall at the old Newton factory site.
The gage which was read during 1906 by C. M. Fincher is attached to
a birch tree on the right edge of stream, 40 feet upstream from bridge.
Rocks on which bench mark is cut are about 20 feet above bridge.
The conditions at this station and the bench marks are described in
Water-Supply Paper No. 168, page 61, and in Water-Supply Paper
No. 197.
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Discharge measurcients of Alcory River neor Stewart, Ga., in 1906.

, . N - Area of Gage Dis-
Date. TIyvdrographer. Width. section. ‘ height. | charge.
Feet. Sq. ft. Feet. Sec.-ft.
January 13..... W.E Hall.... ... . ... .. ... ... 73 255 4. 80 5
January 13. 73 259 4,82 600
April 130, 72, 209 4,22 483
June 28. . . 54! 122 2.89 242
August 15 ... .. 75 | 341 5. 64 810
October 31.....1 ... i 59 121 3.02 242
Daily yage height. in fect, of lcory River near Stewart, Ga., for 1906.
Day. | Jan. ‘ Feb. = Mar. | Apr. | May. June. | Juiy. | Aug. Sept. J Oct. Nov. Dec.
! {
| ) [ A oo -
L0545 ) 32| 55 | 295 2.6 | 2 6.0 | 6.5 | 43 29 3.0
3.0 4.8 1 3.2 5.1 3.1 2.9 2. 6.0 4.5 | 10.4 2.9 3.0
7.0 4.4 3.21 40 3.05 1 2750 2. 5.8 4.0 8.5 2.85 3.0
S0 1.2 3.5 4.2 3.0 ! 1.0 2. 4.5 3.1 9.0 3.0 3.0
7.0 4.1 3.6 +.1 3.0 3.1 2. 4.0 2.8 &5 3.0 3.0
R0 4.0 3.5 4.0 3.1 2.7 2.9 | 42 1 275 9.0 3.0 3.0
7.5 4.0 3.5 4.0 3.3 2.7 2.7 | 4.0 2.7 6.5 3.0 3.0
7.0 1 3.9 4.4 3.9 3.6 2.6 2.9 3.8 2.7 5.8 3.0 3.25
5.8 | 4.0 4.9 3.9 3.8 2.6 6.6 3.5 2.6 5.3 3.0 3.25
4.7 4.0 a0 385 3.651 2.5 7.2 3.1 2.5 4.8 3.0 3.25
4.6 3.9 5.6 4.3 3.35 | 2.5 5.0 3.0 2.6 4.0 3.0 3.5
4.5 3.9 5.5 4.5 3.1 2.6 4.1 2.9 2.5 3.8 3.15 3.75
4.5 3.85 1.8 4.3 3.0 10.5 3.4 8.0 3.3 3.6 3.2 3.7
4.4 3.8 4.0 3.9 1 2.9 10.5 3.5 5.0 3.5 | 3.2 3.7
4.4 3.8 6.5, 3.75 2.8 10.0 3.5 , 6.2 K 3.4 3.3 3.7
4.6 3.7 5.2 3.7 2.75  11.0 3.7 6.0 3.1 3.3 3.35 3.4
[ 7 6.8 6 2,66 115 4.4 7 50 ' 20 3.3 3.4 3.4
£2 3 7.0 2.6 11.0 6.8 4.0 6.5 3.4 4.8 3.6
4.1 3.145 8.0 3.5 2.6 8.5 7.0 3.5 6.0 3.5 | 4.4 3.6
3.9 3.4 8.0 3.4 2.55 6.5 6.5 ' 3.0 3.5 3.6 4.0 4.0
0 3.5 9.5 3.3 . 25 , 5.0 5.8 2.9 4.5 3.5 : 4.0 1.0
49 1 3.6 9.0 1 3.3 2.65 £0 | 5.0 1 2.9 6.0 3.5, 3.9 4.3
7.5 1 3.5 R0 3.2 2.9 3.7 | 7.0 3.4 8.0 | 3.4 3.65 | 4.3
7.0 3.45 6.5 1 3.1 2.8 3.15 | 5.0 3.25 6.8 + 3.35 3.4 4.1
6.5 3,45 351 3.1 ‘ 2.6 3.1 4.8 3.1 4.5 3.3 3.3 (@)
6.5 3.4 5.0 3.0 2.8 2.9 5.5 3.7 4.6 3.2 3.2 |
6.2 - 3.35 4.9 | 3.0 3.0 2.9 4.5 4.0 6.0 3.1 3.2 ...
6.1 ' 3.25 3.5 3.0 3.25 2.9 3.5 3.0 | 4.5 3.1 3.15 |......
6.0 4.9 3.0 | 30 28 55 | 3.0 ‘ 44 | 31 3.1 ...
5.5 5.4 2.95] 3.25] 2.8 | 5.0 3.0 4.4 3.0 3.05 ......
5.0 6.0 ‘ ,,,,,,, 28 L. s |36 | 3.0 ... oo
a No records after December 24.
Rating table for Alcovy River near Stewart. Ga., for 1906.
: Gage Dis- ‘ Gage Dis- | Gage | Dis- I Gage | Dis-
lieight. charge. | height.  charge. 1| height. | charge. | height. ‘ charge.
i I
Feet. Sec.-ft. || Feet. [ Sec.-ft. |  Feet. Sec.-ft. | Feet. ‘ Sec.-ft
2.50 170 3.50 334 | 4.50 530 6.00 910
2,60 185 3.60 352 H 4.60 552 | 6.20 970
2,70 1 200 3.70 370 | 4.70 585 6.40 1,030
2.80 | 216 } 3.80 ! 388 4.80 608 6. 60 1,090
2.90 232 3.90 ¢ 406 | 4.90 631 1 6.80 1,150
3.00 248 4.00 425 5.00 645 7.00 1,210
3.10 265 4.10 445 i 5.20 693 | 7.20 1,274
3.20 | 282 4,20 466 5.40 743 7.40 1,338
3.30 ' 209 4.30 487 i 5. 60 796 7.60 1,402
3.40 316 ‘ 4.40 508 ‘ 5.80 852 “‘ 7.80 1, 466

NortE.—The above table is based on ten discharge measurements made during 1905-6 and is fairly well
defined below gage height 5.7 feet.  Above gage height 7.0 feet, the rating curve is a tangent, the diffcrence
being 32 per tenth.
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Monthly discharge of Alcory River near Stewart, Ga., for 1906.

[Drainage area, 395 square miles.]

i Discharge in second-feet. [ Run-off.
Month. Ve -

} Maximum.| Minimum. | Mean. i Sgg‘_gﬂ%( r D,{',Eﬁ';;“
JANUALY ..o oo . 1,530 406 818 ! 2.07 2.39
February. ' 608 290 393 ’ .095 1.04
March........... . . 2,010 282 824 ‘ 2.09 2.41
April. ..ol . 768 240 383 970 1.08
May. oo .. 406 176 252 L63R LT
June. . ...l .. 2,650 170 . 764 1.93 2.15
July ..ol .- 1,270 + 192 | 582 1.47 1.70
Aungust. ...l . 1,530 232 481 1.22 1.41
September.............. ... .. .. 1,530 170 § 518 | 1.31 1.46
October.................... ... .. 2,300 218 | 635 | 1.61 1.86
November. .. _................... . 608 224 305 772 .86
December (1-21) ... ... ... il 487 248 335 .848 76

Theperiod........ ... 1 2,630 170 524 1.32 17.86
] . ! i

NoTE.— Values for 1906 are excellent.
APALACHEE RIVER NEAR BUCKHEAD, GA.

This station was established February 13, 1901. It is located at
the iron wagon bridge over Apalachee River, about 3} miles north of
Buckhead, Ga. The conditions at this station and the bench marks
are described in Water-Supply Paper No. 168, page 63, and in Water-
Supply Paper No. 197, where are given also data for previous years.

Discharge measurements of Apalachee River near Buckhead, Ga.. in 1906.

. [ | Area of Ga, i
. . b ge Dis-
Date. ‘ Hydrographer. ' Width. section. ‘ height. | charge.
i .
Feet. Sq. ft. Feet. 1 Sec.ft.
February 10. .. 86 386 3.28 615
April 28 .. ... L ITall . 85 309 2.51 488
June 28__ R lo.... . 82 239 2.01 333
August 17. .. 85 368 3.36 714
October 17. .

83 221 l 1.99 325

Daily gage height, in feet, of Apalachee River near Buckhead, Ga.. for 1906.
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Daily gage height, in feet, of Apalachee River near Buckhead, Ga., for 1906—Continued.

B . S S
Oct. [Nov. Dec.

Sept. '

Aug.

|
Day. } Jan. ‘ Feb. ; Mar. | Apr. ' May. ‘ June, ‘ July.
t 1 I : ‘ "
. | |

2.9 15.3 2.6 19 3.4 41 29 ' 68 2.5 3.1 3.8
6.3 9.4 | 26 205 30 | 32 28 52 23 | 27 3.5

19.9 b7 2.45 i 205 2.8 6.0 | 28! 4.3 2.45 | 2.65 | 3.1

15.1 4.7 2451 2.1 26 | 58 | 29 3.8 245 | 2.6 2.6
80 3.6 | 25 ' 22 2.4 | 6.4 31 3.4 25 245 2.4
7.8 3.0 2.5 [ 2.3 3.4 . 3.2 2.4 3.3 2.4 2.4 2.35
9.4 3125 ‘ 255 28 27 34 35 23 | 24 1 23
8.3 4.5 2.6 . 25 2,45 255 3.6 3.6 2.3 2.4 2.85
6.8 5.1 30 | 2.4 24 1 30. 35 38 23 | 23 3. 55
55 . 5.2 41 ‘ 2.2 2.3 ‘ 6.2 3.6 3.1 23| 215 | 3.8
4.8 6.9 ... B 82 1 295 ... 2.2 ... 4.6

| | i

i
|
‘
|

Rating table for Apalachee River near Buckhead. Ga.. for 1906.

?mg;: ‘ Dis-

1
Gage Dis- |‘ Gage | Dis- | Gage | Dis-
height. charge. ! height. | charge. height. | charge. | height. charge.
Feet. Sect. ‘ Feet ‘ Sec—fl. . Feet. Sec.t. Fect.  Sect.
170 264 1| 2.20 384 ¢ 2.70 520 3.20 670
1. 80 286 | 2.30 410 2.80 550 3.30 700
1.90 310 ‘ 2. 40 436 | 2.90 580 3.40 730
2.00 334 2.50 464 | 3.00 610 3.50 760
2.10 338 ‘ 2. 60 492 i 3.10 640 ‘
|

Note.—The above table is based on discharge measurements made during 1903-1906, and is fairly well
defined below gage height 7.3 feet. Above gage height 3 feet the rating curve is a tangent, the difference
being 30 per tenth.

Monthly discharge of Apalachee River near Buckhead, Ga., for 1906.

[Drainage area, 440 square miles.]

X Discharge in second-feet. Run-off.
Month. ! ] .
Maximum. Minimum. } Mean. S‘;Zfﬁf{iﬁ?r ! ?ﬁgﬁg;n
|
JanuAryY . . 5,680 580 ‘ 1,650 3.75 1 4.32
Februar, . 970 492 658 150 1.56
March. . . 4,300 | 464 1,380 3.14 3. 62
Aprilo......oooll .. 1,180 ‘ 450 675 1.53 171
Y 1,030 310 449 102 1.18
June. ..o iiiiiiiill 3,880 | 334 1,110 2.52 2.81
July oo 2,710 334 1,090 2.48 2.86
August. ...l 2.410 . 436 894 2.03 2.34
September. ... .iiii. 1,750 264 674 1.53 L71
October. . il 1,870 371 623 1.42 1.64
November_ ... . i 850 371 478 1.09 1.22
December. .. ... iiiao.. ‘ 1.090 310 538 122 141
I TUR T S 5,680 | 264 | 852 1.94 26. 38
|

NOTE.—At times the accuracy of the above results may be more or less affected by daily fluctuations
caused by stored water above, but otherwise the results can, in general, be accepted as excellent.

OCONEE RIVER NEAR GREENSBORO, GA.

This station was established July 25, 1903. It is located at the
new wagon bridge, about 5 miles west of Greensboro, on the road to
Madison, Ga. The conditions at this station and the bench marks
are described in Water-Supply Paper No. 168, page 66, and in Water-
Supply Paper No. 197, where are given also data for previous years.

IRR 204—07——4
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SURFACE WATER SUPPLY, 1906.

Discharge measurements of Oconee River near Greensboro, Ga., vn 1906.

\ Area of

. - Gage Dis-
Date. | IIydrographer. ! Width. [ section. | height. | charge.
" Feet. + Sq.ft. Fecet. See.t.
February 10....) M. R. Hall. ... ... . ....... 122 861 3.62 1,310
April28. .. ... ... d 122 843 4.35 1,710
June 28.. 118 471 2.13 835
August 17. . 121 863 5.75 2,500
October 17. .. .. f ..... do 118 514 2.70 ‘ 961
Daily gage keight, in feet, of Oconce River near Greensboro, Ga.. for 1906.
Jan ‘ Feb. | Mar. | Apr. | May. | June. | July. i Ang. | Sept. L Oct. Nov | Dec.
3.5 5.1 36! 56l 34| 20| 18| 84| 56 35 zsl 2.3
3.5 | &0‘ 36| 5.4 3.0 18| 49 84| 361 57 25 2.3
3.8 49! 38| 54| 270 43| 26| 37| 28! 61 24, 23
139 45 35| 52| 29! 56| 33| 95! 261 87 24 23
16.3 3.8, 34| 50 29 33, 21 77 23‘1&21 23] 22
168 36, 32, 40 29, 23: 20, 62' 24; 93 24| 23
12.5 3.8 20| 41 520 21 2.1 5.2 3.6 5.8 2.5 2.4
9.3 40| 28 36, 46y 204 65| 37| 26 42| 24, 24
5.1 381 43 3.4 37 17 7.6 3.1 2.2 3.6 2.4 2.3
4.8 &7} 8.2 55i 30 23] 82| 28| 22| 34| 24| 23
4.5 3.7 49 40| 26| 20| 45| 26| 27| 32| 23| 41
4.7 3.5 45 2T 25| 37 37 25 26| 30| 26| 49
5.2 3.5 3.0 3.7 25| 86| 31 261 56 29| 25| 40
5.2 3.3 281 40| 24| 108 26| 34] 37| 28, 26| 31
5.1 82  8&6: 41 23] 123 74] 52| 25| 28 29| 28
43| 31 135’ a2 23| 10.4| 79| 57| 22! 28| 28, 27
4.3 3.1 163 35 2.2 1.3 | 75| 53| 20|.27| 27| 27
4.0 3.0 152 3.2 2.2 7.4 10.3 4.1 2.3 2.7 3.8 3.3
3.4 30 10.1 3.1 2.1 45| 123 43| 53| 37| 37| 43
36 29 149 3.0 20 34| 99| a1 84) 43| 34! 49
3.6 29, 185 3.0 1.9 3.1 54| 68| 841 35| 29| 49
6.5 34! 181 2.9 2.3 28| 38! 82| 80: 30| 28 4.1
16.5 30| 105 28] 21 26| 82, 59| 61: 29| 28| 3.4
189 30| 6.1 2.7 1.9 2.2 75l 40 40, 27 26 31
16.21 3.0 6.0 2.6 L9 2.2 50 34| 48" 27 25| 2.9
m3i 39| 58 26 23, 30| 43| 40| 41 27' 25| 28
10.4] 3.8 5.5 2.5 2.6 24| 3.0 46, 58 2.5 25 27
9.8 3.8 58| 4.2 3.2 23] 29 471 59 25 241 26
8.6 ! 561 47 2.3, 21 3.5 49! 53| 25 24 4.0
7.0 5.6 4.2 2.2 20| 69 58| 38! 28, 22 3.6
6.3 . 5.5 ... L9 |....... 11.0 4.9 ... o250 L. 5.8

\

|
|

Rating table for Oconee River

near Greensboro, Ga., for 1906.

}

Gage Dis- Gage Dis-
height. charge. | height. charge.
Feet. Sec.ft. [ Feet. Sec.ft.
1.70 620 3.00 1,000
1.80 655 3.10 1,130
1.90 690 3.20 1,170
2.00 725 3.30 1,210
2.10 760 3.40 1,250
2.20 795 | 3.50 1,295
2.30 830 3.70 1,340
2.40 865 | 3.70 1,385
2.50 900 3. 80 1,430
2.60 935 3.90 1,475
2.70 71 4.00 1,520
2.80 1,010 14.10 1,570
2.00 1,050 1.20 1,620

Gage | Dis-

height. | charge.
‘ Feet. Sec.-ft.
£.30 670
1.40 1,720
150 | L7
160 | 1820
1.70 1,870
Loaso |10
! 4.90 1,970
5.00 o+ 2,020
| 5.20 2,120
. R0 2220
. 5.60 2,330
L5800 2,440
6.00 2,550

Gage

3
1}
8

S8383384358°

height. | charge.

Dis-

Sec.ft.
2,660
2,770 o
2, 880
3,000
3,120
3,740
4,410
5,110
5,840
£,590

NoTE.—The above table is based on discharge measurements made during 1903-1906 and is well defined
below gage height 10.5 feet, Above gage height 10.4 feet the rating curve is & tangent, the difference

heing 75 per tenth,
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Monthly discharge of Oconee River near Greensboro, Ga., for 1906.

[Drainage area, 1,100 square miles.]

\ Discharge in second-feet. L Run-off.

Month. . N
: S Sec.-ft. per Depthin

‘Ma,x1mum.‘ Minimum. j Mean. sq. mile. | inches.
FATUATT -+ e e et L tsw 1,250 ‘ 4,100 3.73 4.30
February et L. 2,070 | 1,010 1,330 L2l | - 126
March_.. ... IR 11,500 ! 725 | 3,640 3.31 3.82
APl oo .. 2,330 900 | 1,480 1.35 1.51
ay....... - .. 2,120 . 690 | 971 .883 1.02
June. 6,820 620 1,860 1.69 1.89
Tuly . I 6820 655 2. 480 2.95 2.59
August : 4,760 900 2,120 1.93 2,22
Septembe 4,000 725 1,67 1.52 1.70
October. . .. 5,250 900 1,590 1.45 1. 67
November. . ... . viiiiiiii i . 1,430 | 795 955 . 868 .97
Decemnber. ... ... } 2,440 | 795 1,210 1.10 1.27
TRE AT ..o tenm i [ 1150 620 | 1,950 \ 177 24,22

f

NoTE.-—Values for 1906 are excellent.
OCONEE RIVER AT FRALEYS FERRY, NEAR MILLEDGEVILLE, GA.

This station is located at Fraleys Ferry, about 6 miles above Mil-
ledgeville, Ga., and about 4 miles below the mouth of Little River.
This point, being above the dam at Milledgeville, has a nearly natural
flow, being but slightly affected by dams a great distance upstream.

The channel is straight for some distance above and below the sta-
tion. The current is moderate or slow at low stages. The bed is
sandy and changing, but the rock shoals below will probably control
the water level at the station.

Discharge measurements are made from the ferryboat or from a
small boat controlled by the ferry cable, along which the distances
are marked. Measurements can be made at low and medium stages
only, as at higher stages the current soon becomes too swift for
safety in boat measurements.

The gage is a heart-pine timber bolted to solid rock on the left bank
100 feet above the ferry and capped with a 1 by 2 inch walnut gage,
which reads from 4.1 feet to 9 feet. The gage is read twice a day by
Jesse Cummings. The bench mark is a point and circle cut into solid
rock on the left bank 35 feet from edge of water and 20 feet above the
ferry cable; elevation, 17.02 feet above gage datum. These are set
to accord with the former temporary gage used during October and
November, 1905.

Discharge measurements of Oconee River at Fraleys Ferry, near Milledgerille, Ga., in 1906.

Dis-
charge.

| section. | height.
-1 -

Feet. + Sq.ft. Feet. Ser ~ft.
May23......... Fo A MULTRY . oo 273 1,960 5591 1510
October 12. ... W.E. Hall - 276 | 1,610 R | 2,960
|

U s © e e mame n m e e e e o e -

Date. ‘ Hydrographer. )Width. Areaof | Gage
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Daily gage height, in feet, of Oconce River at Fraleys Ferry, near Milledgeville, Ga., for

1906. .
Day. May. June. , July. Aug. . Sept. Oct. Nov. Dec.
5.4 5.6 8.8 6.8 7.2 5.6‘ 5.6
5.4 5.6 8.2 ‘ 7.2 (@ 5.6 5.6
5.6 6.0 7.5 6.8 | (a) 5.6 5.7
6.8 6.8 7.7 ‘ 6.0 8.7 5.6 5.7
6.8 6.3 79 58 8.4 561 50
5.9 5.6 7.3 56 8.8 5.6. 57
56, 6.4 7.0, 55 8.0 5.6 5.8
561 6.9 6.6 5.5 7.0 5.6 5.8
55 8.6 6.3 5.5 6.4 5.6 5.7
56 8.8 6.0 5.4 6.2 5.6 5.8
56 7.4 5.8 5.6 6.2 5.6 5.9
591 6.3 5.8 5.6 6.0 5.7 6.5
(a) 6.2 6.0 6.6 6.0 58] 6.4
(a) 7.0 6.4 6.6 5.9 57( 61
(0 7.9 7.4 60! 59! -59. 60
(a) 8.2 7.8 55 59 6.0, 5.8
C(my 7.9 82 54, 58 6.1 59
(a 8.4 7.0 5.9 5.9 6.1 6.0
86| 1.0 6.4 7.2 6.0 6. 4 7.3
7.4 8.2 6.8 80 6.4 6.6 7.4
6.6 7.2 7.3 8.0 6.2 6.2 7.0
7.0 7.4 7.1 7.8 6.0} 6.0 6.7
567 6.8 7.2 6.8 7.0 59, 5.9 6.4
55( 60, 80 66 71| 58| 58 6.2
5. 5.8 7.2 6.2 7.1 58 5.8 6.0
5. 58| 66 62| 66| 58 57 5.9
5. 6.2 6.2 54 7.2 5.8 5.6 5.9
6. 5.9 6.0 7.2 7.5 5.7 5.6 5.9
5. 5| m{ 6.8( 70| 56| A7 6.6
5. 5.6 8.5 7.0 6.6 5.6 56 6.8
5.5 . 8.8 6.8 L.i.... 5.6 1........ 7.6

a Water over the gage.

Rating table for Oconee River at Fraleys Ferry near Milledgeville, Ga., for 1905-6.

Gage Dis- Gage Dis- i Gage Dis- Gage Dis-
height. | charge. || height. | charge. % height. | charge. || height. | charge.
|
Feet. | Secft. ‘ Feet, | Secfl. | Feet Sec.t. Feet, | Sec~ft.
4.30 530 5.00 1,000 !’ N 1,770 6.40 2,860 !
4,40 580 510 | 1,000 58 | 1,900 6.5 | 3.040 |
4.50 640 5.20 1,190 5.90 2,040 6.60 3,220
4.60 700 5.30 | 1,290 6.00 2,190 6.70 3,410
470 770 540 | 1,400 6.10 | 2350 6.80 | 3,600
4.80 840 ‘ 5.50 1,520 6.20 2,520 6.90 3,800 |
4.90 920 ' 560  Ledo “ 6.30 | 2600 7.00 | 4,000 [

NoOTE.—The above table is based on five discharge measurements made during 1904-1906, and is well
defined below gage height 6 feet.

OCONEE RIVER AT DUBLIN, GA.

A station was established by the United States Weather Bureau in
1894 at Dublin, Ga., about 60 miles above the junction of the Oconee
with the Ocmulgee. Records were kept, with the exception of the
summer months of 1896, until April 30, 1897, when the station was
discontinued. In 1898 discharge measurements were commenced by
the United States Geological Survey, and February 11 an observer
was employed to read the gage. October 15, 1898, the Weather
Bureau again adopted the station and has maintained the gage and
furnished gage heights to the Geological Survey continuously since
that time. The conditions at this station and the bench marks are
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described in Water-Supply: Paper No. 168, page 71, and in Water-
Supply Paper No. 197, where are given also data for previous years.

Discharge measurements of Oconee River at Dublin, Ga., wn 1906.

. [ Area of | Gage | Dis-
Dote. ‘ Hydrographer. { Width. section. | height. | charge.
% Feet. Sq. ft. Feet. Sec.-ft.
F. A. Murray 237 1, 66 3.14 4,320
237 1,690 3.11 . 4,300
292 957 .82 2,280
258 2,150 5.50 l 6, 560
- |
Daily gage height, in feet, of Oconee River at Dublin, Gla.. for 1906.
! "
Day. Jan., Feb. Mar. ‘ Apr. May. June. July. | Aug. | Sept. ‘ Oct. | Nov. IDec
! N 1 »
' |
69! 139, 31, 97 1.4 1.6 1.3 67| 56' 39| 05 1.0
6.2 118, 27| 10.0 24 15 9 78| 15 27 .5 .9
5.6 &QI 271 9.2 2.4 15 .9‘ 8.3 5.0 5.6 .2 .7
561 7.6, 25! 77 22 L4 19| 89 40 6.8 2, .8
7.5 64% 30! 65 1.8 1.4 25 85 30 82 7.8
&5' 4,4’ 3.3 5.0 1.5 1.6 2.9 6.9; 2.5 9.1 .7 7
100 47 33! 35 1.2 1.8 26 69! 20 91 6, T
12.6 | 4.4 3.0 3.0 1.0 2.1 1.9 5.9 1.5 9.8 510 1.0
144} 57 40 30 1.5 L8 39 45| L5 100 5 1.0
14.4¢ 7.2 56 2.7 2.3; 1.0 42 34| 1.0 10.3 710
3.3, 62 69 25 30, .8 49' 2.5 9] 90 6 1.0
0.0, 6.9 7.3 43 22! 6 6.2 1.7 7| 80 6 1.0
6.4/ 65, 65 50 L5 .3 7.1 1.4 T 40 7 LT
6.0 6.3 4.9 4.2 1.5 .3 6.()‘ 1.5 1.0 2.0 .6 2.7
6.1, 6.5 40 33 L2, 56 451 17 1.5 1.5 70 3.6
571 55 35 29 90 77 58 L9 20| L0 1.5 26
48, 49, 67 3.0 .8 11.1 6.5 2.0 2.5 3 L5 1.3
43, 391 7.7 3.8 8 M7 7.2 24! 20| 1.0 1.8 1.5
44 33] 95 3.2 s T ‘ 3.4 18| Lo 17 28
38' 33 125 3.0 rlo182 80 45, 1.2 1.5 20 20
37 35 150 24; S| 1.0 90 56| 19| 18 26 4.5
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