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SURFACE WATER SUPPLY OF THE SOUTH ATLANTIC
COAST AND EASTERN GULF OF MEXICO DRAINAGE
BASINS, 1911,

By M. R. HaiL and C. H. PiERrcE.

AUTHORITY FOR THE WORK.

This volume is Part II of a series of 12 reports presenting results
of measurements of flow made on certain streams in the United States
during the calendar year 1911. = The reports are listed in the follow-
ing table:

Papers on surface water supply of the Uniled Stales, 1911.

Part.a | No. Title.

I| 301 | North Atlantic coast.

II | 302 | South Atlantic coast and eastern Gulf of Mexico.
I | 303 | Ohio River basin.
IV | 304 | St. Lawrence River basin.
V { 305 | Upper Mississippi River and Hudson Bay basins.
VI| 306 uri River basin, .
VII| 307 | Lower Mississippi River basin. .
VIIL | 308 | Western Gulf of Mexico.
IX | 309 | Colorado River basin.
X | 310 ] Great Basin,

XI| 311 | Pacific coast in California.
XII | 312 | North Pacific coast.

a For the pmigose of uniformity in the mtation of reports, a general plan has been agreed upon by the
United States Reclamation Service, the United States Forest Service, the United States Weather Bureau
and the United States Geological Survey, according to which the area of the United States has been divided
into 12 parts, whose boundaries coincide with natural drainage lines indicated by the parts of the report.

The data presented in these reports were collected by the United
States Geological Survey under authority implied in the organic law
(20 Stat. L., p. 394), which contains the following paragraph:

Provided, That this officer [the Director] shall have the direction of the geological
survey and the classification of public lands and examination of the geological struc-
ture, mineral resources, and products of the national domain.

The work was begun in 1888 in connection with special studies of
water supply for irrigation.

Since the fiscal year ending June 30, 1895, successive sundry civil
bills passed by Congress have carried the following item and appro-
priations: s
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For gaging the streams and determining the water supply of the United States and
for the investigation of underground currents and artesian wells and for the prepara-
tion of reports upon the best methods of utilizing the water resources.

Annual appropriations for the fiscal year ending June 30—

B3 L $12, 500
1896, - e eecaaeaaaaaan 20, 000
1897 t0 1900, InCIWSIVE. - - - oo oo oo 50, 000
1901 t0 1902, inclusive. ... ... .. .. iiiiiiiciii.-. 100, 000
1903 to 1906, inclusive. . ......... ... .ooiiiiii 200, 000
1907 e e e e e e e 150, 000
1908 to 1910, inclusive. .. ... ... ..coioeiaai.. s 100, 000
1911 to 1913, inclusive. . ... ..ol 150, 000

In the execution of the work many private and State organizations
have cooperated. Acknowledgments for such cooperation are made
on page 13 and also in connection with the description of each station
affected by the cooperative work.

PUBLICATIONS.

Measurements of stream flow have been made at nearly 2,000
points in the United States and also at many points in small areas
in Seward Peninsula and the Yukon-Tanana region, Alaska, and in
the Hawaiian Islands. During 1911 gaging stations were maintained
by the Survey and the cooperating organizations at about 1,500
points in the United States, and many discharge measurements were
made at other points. In connection with this work data were also
collected in regard to precipitation, evaporation, storage reservoirs,
river profiles, and water power in many sections of the country, and
will be made available in the regular surface water supply papers
from time to time. A complete list of the gaging stations maintained
by the Survey to and including 1910, and a list of the papers relating
to the water supply of the country, have been published by the
Survey as Water-Supply Paper 280. An index to the reports con-
taining stream-flow measurements prior to 1904 has been published
as Water-Supply Paper 119.

For each calendar year there has been prepared a report embody-
ing the stream-flow data collected during that year, which has been
published either as a part of the annual report of the Director, as
a bulletin, or as a water-supply paper, as shown by the following
table:



PUBLICATIONS.

Stream-flow data in reports of the United States Geological Survey.

[A= Annual Report; B=DBulletin; W8= Water-Supply Paper.]

Report. Character of data. Year.
10th A, pt.2.......... Descriptive information only... ... .. ... ... ... ... ......
1tth A, pt. 2. .. ..., Montbly discharge. ... .. .. ... ... il 1884 to Sept.,
1890.
12th A, pt. 2. .oonn L« 1 T IS%Qtlo June 30,
13th A, pt.3.......... Mean discharge in second-feet...._......__......_............... 1884 89t2° Dec. 31,
1892,
14th A, pt.2.......... Monthly discharge (long-time records, 1871 to 1893).._.._..._.... 1888 to Dec. 31,
1893.
Descriptions, measurements, gage heights, and ratings........... 1893 and 1894,
.| Descriptive information ONIY . i
Descriptions, measurements, gage heights, ratings, and monthly | 1895.
rge (also many data covering earlier years).
Gage heights (also gage heights for earlier years)................. 1896.
Descriptions, measurements, ratings, and monthly discharge | 1895and 1896.
(also similar data for some earlier years).
Descriptions, measurements, and gage heights, eastern United | 1897.
States, eastern Mississippi River, and Missouri River above
junction with Kansas.
WS 16ueeeenereenanannn Descriptions, measurements, and gage heights, western Missis- | 1897.
%‘p 1 River below junction of Missouri and Platte, and western
ted States.
19th A, pt. 4.......... Descriptions, measurements, ratings, and monthly discharge | 1897.
(also some long-time records).
WS 27 eeeeeeaaaannd Measurements, ra , and gage heights, eastern United States, | 1898.
eastern Mississippi River, and Missouri River.
WS 28 e Measurements, ratings, and gage heights, Arkansas River and | 1898.
western United States.
20th A, pt.4.......... Monthly discharge (also for many earlier years).................. 1898.
WS35t039........... Descrﬁ;ﬁons, measurements, gage heights, and ratings........... 1899,
21st A, pt. 4. ... ... Monthly discharge. ... ... . i i it 1899,
WS47t052........... Descriptions, measurements, gage heights, and ratings........... 1900.
22d A,pt. 4. ... Monthly discharge. .. ... ... 1900.
S 65, [ J Desc!i{)tmns, measurements, gage heights, and ratings........... 1901.
WS P5eeceaaaanas Monthly discharge. . .oo oo oe i it 1901.
WS 82t085........... Complete data. .. .ouovmi oo it 1902.
WS 97 to 100 0 e e e eiacraaeeemeeanaaann 1903.
WS 124 t0 135 L 1904.
WS 165 to 178 do. e teteeeaeeeaeeeeeaeeaeaaienaes 1905.
WS 201 to 214 Complete data, except descriptions............ 1906.
WS 241 to 252 Complete data....... 1907-8.
WS 261 to 272.. 0. 1909,
WS 281 to 292 .do. 1910.
WS 301 to 312 16 S 1911,

NoTE.—No data regarding stream flow are given in the 15th and 17th annual reports.

The table which follows gives, by years and drainage basins, the
numbers of the papers on surface water supply published from 1899
to 1911. The data for any particular station will be found in the
reports covering the years during which the station was maintained.
For example, data for Machias River at Whitneyville, Me., 1903 to
1911, are published in Water-Supply Papers 97, 124, 165, 201, 241,
261, 281, and 301, which contain records for the New England
streams from 1903 to 1911.
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Numbers of water-supply papers conlaining results of stream measurements, 1899-1911,

1899 a 1900 b 1901 1902 1903 1904
North Atlantic coast (St. John
River to York River)......... 35| 47,c48 65,75 82 97 | 4124, €125, 7126
South Atlantic coast and eastern
Gulf of Mexico (James River
to the Mississippi)..eeoeenn.... g 35,36 48 65,75 | ¢82,83 997,98 | 1 126,127
Ohio River basin................ 36| 48,749 65,75 83 98 128
St. Lawrence River and Great
Lakes....... 82,83 97 129
Hudson Bay
sippi River.. 783,85 |798,99,k100 J128,130
uri River. 84 99 130, 7131
Lower Mississippi Rive : 183,84 198,99 7128131
‘Western Gulf of Mexico. . J 84 929 132
Colorado River.................. 85 100
Great Basin..................... 38,7 39 85 100 133, ¢ 134
Pacific coast in California........ 38, r 39 51 66,75 85 100 134
North Pacificcoast.............. 38 51 66,75 85 100 135
19056 1906 1907-8 1909 1910 1911
North Atlantic coast (St. John
River to York River)......... d 165, €166, f 167 3201, €202, £ 203 241 261 281 301
167,168 1 203,204 242 262 282 302
169 205 243 263 283 303
170 206 244 264 284 304
Hudson Bay and upper Missis-
sippi River............... 17 207 245 265 285 305
Missouri River............. 172 208 246 266 286 306
Lower Mississx};%lever.... 169,173 7 205,209 247 267 287 307
‘Western Gulf of Mexico.... 174 210 248 268 288 308
Colorado Biver ............. 175, 8177 211 249 269 289 309
Great Basin.............. 176,¢177 212, ¢ 213 | 250, ¢ 251 | 270,¢ 271 290 310
Pacific coast in California. .. 177 213 251 271 201 311
North Pacific coast.............. t 177,178 214 252 272 202 312

a Rating tables and index to Water-Supply Papers 35-39 continued in Water-Supply Paper 39.
_ b Rating tables and index to Water—Supplg Paf)ers 47-52 and data on precipitation, wells, and irrigation
in California and Utah contained in Water-Supply Paper 52.

¢ Wissahickon and Schuylkill rivers to James River.

é New England rivers only.

¢ Hudson River to Delaware River, inclusive.

f Susquehanna River to Yadkin River, inclusive.

g James River only.

& Scioto River.

% Lake Ontario and tributaries to St. Lawrence River proper.

§ Tributaries of Mississippi from east.

k Hudson Bay only.

! Gallatin River.

m Loup and Platte rivers near Columbus, Nebr., and all tributaries below junction with Platte.

» Platte and Kansas rivers.

o Green and Gunnison rivers and Grand River above junction with Gunnison.

2 Mohave River only.

¢ Great Basin in Ca.fifomia, excepting Truckee and Carson drainage basins.

r Kings and Kern rivers and south Pacific coast drainage basins.

& Below junction with Gila.

¢ Rogue, Umpqua, and Siletz rivers only.

DEFINITION OF TERMS.

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 discharge 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. The units used in
this series of reports are second-feet, second-feet per square mile,
run-off depthin inches, and acre-feet. They may be defined as follows:
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“Second-foot” is an abbreviation for cubic foot per second and is
the unit for the rate of discharge 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 by the
use of the factors given in the following table of equivalents.

‘““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, depth 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.

An “acre-foot” is equivalent to 43,560 cubic feet and is the quan-
tity required to cover an acre to the depth of 1 foot. The term is
commonly used in connection with storage for irrigation work.

CONVENIENT EQUIVALENTS.

The following is a list of convenient equivalents for use in hydraulic
computations:

Table for converting discharge in second-feet per square mile into run-off in depth in
inches over the area.

Run-off in inches.

Discharge in second-feet per square mile.

1 day. 28 days. 29 days. 30 days. 31 days.
1.041 1.079 1.116 1.153
2.083 2.157 2.231 2.306
3.124 3.236 3.347 3.459
4.165 4.314 4.463 4.612
5.207 5.393 5.578 5,764
6.248 6.471 6.694 6.917
7.289 7.550 7.810 8.070
8.331 8.628 8.926 9.223
9.372 9.707 10.041 10.376

Nore.—For partial month multiply the values for one day by the number of days.

Table for converting discharge in second-feet into run-off in acre-feet.

Run-off in acre-feet.
Discharge in second-feet.

1 day. 28 days. 29 days. 30 days, 31 days.
1.983 55.54 57.52 59.50 61.49
3.967 111.1 115.0 119.0 123.0
5.950 166.6 172.6 178.5 184.5
7.934 222.1 230.1 238.0 246.0
9.917 277.7 "287.6 297.5 - 307.4

11.90 333.2 345.1 357.0 368.9
13.88 388.8 402.6 416.5 430.4
15.87 444.3 460.2 476.0 491.9
17.85 499.8 817.7 535.5 553.4

Nore.—For partial month multiply the values for one day by the number of days.
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1 second-foot equals 40 California miner’s inches (law of Mar. 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 second; equals 448.8 gallons per
minute; equals 646,317 gallons for one day.

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

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

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

1 second-foot for one day equals 86,400 cybic feet.

1,000,000,000 (1 United States billion) cubic feet equals 11,570 second-feet for 1 day.

1,000,000,000 cubic feet equals 414 second-feet for one 28-day month.

1,000,000,000 cubic feet equals 399 second-feet for one 29-day month.

1,000,000,000 cubic feet equals 386 second-feet for one 30-day month.

1,000,000,000 cubic feet equals 373 second-feet for one 31-day month.

100 California miner’s inches equals 18.7 United States gallons per second.

100 California miner’s inches for one day equals 4.96 acre-feet.

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

100 Colorado miner’s inches equals 19.5 United States gallons per second.

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

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

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

1,000,000 United States gallons per day equals 1.55 second-feet.

1,000,000 United States gallons equals 3.07 acre-feet.

1,000,000 cubic feet equals 22.95 acre-feet.

1 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 equals 0.3048 meter.

1 mile equals 1.60935 kilometers.

1 mile equals 5,280 feet.

1 acre equals 0.4047 hectare.

1 acre equals 43,560 square feet.

1 acre equals 209 feet square, nearly.

1 square mile equals 2.59 square kilometers.

1 cubic foot equals 0.0283 cubic meter.

1 cubic foot of water weighs 62.5 pounds.

1 cubic meter per minute equals 0.5886 second-foot.-

1 horsepower equals 550 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 equals about 1 kilowatt.

~ft. in f
Sec.-ft Xliall in foet =net horsepower on water

To calculate water power quickly:
wheel realizing 80 per cent of theoretical power.

EXPLANATION OF DATA.

For each regular current-meter gaging station the following data,
so far as available, are given: Description of the station, list of dis-
charge measurements, table of daily gage heights, table of daily
discharge, table of monthly and yearly discharges and run-off. For
stations located at weirs or dams the gage-height table is omitted.
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In addition to statements regarding the location and installation
of current-meter stations, the descriptions give information in regard
to any conditions that may affect the constancy of the relation of
gage height to discharge, covering such points as ice, logging, shifting
channels, and backwater; also information regarding diversions which
decrease the total flow at the measuring section. Statements are also
made regarding the accuracy and reliability of the data.

The table of daily gage heights records the daily fluctuations of the
surface of the river as found from the mean of the gage readings taken
each day, usually in the morning and in the evening. The gage height
given in the table represents the elevation of the surface of the water
above the zero of the gage. All gage heights affected by the presence
of ice in the streams or by backwater from obstructions are published
as recorded, with suitable footnotes. The rating table is not appli-
cable for such periods unless the proper corrections to the gage
heights are known and applied. Attention is called to the fact that
the zero of the gage is placed at an arbitrary datum and has no rela-
tion to zero flow or the bottom of the river. In general the zero is
located somewhat below the lowest known flow, so that negative read-
ings shall not occur.

The discharge measurements and gage heights are the base data
from which rating tables, daily discharge tables, and monthly dis-
charge tables are computed.-

The rating table gives, either directly or by interpolation, the dis-
charge in second-feet corresponding to every stage of the river
recorded during the period for which it is applicable. It is not pub-
lished in this report, but can be determined from the tables of daily
gage heights and daily discharge, as follows:

First plot the discharge measurements for the current and earlier
years on cross-section paper, with gage heights in feet as ordinates
and discharge in second-feet as abscissas. Then tabulate a number
of gage heights taken from the daily gage-height table for the complete
range of stage given and the corresponding discharges for the days
selected from the daily discharge table and plot the values on cross-
section paper. The last points plotted will define the rating curve
used and will lie among the plotted discharge measurements. After
drawing the rating curve a table can be developed by scaling off the
discharge in second-feet for each tenth foot of gage height. These
values should be so adjusted that the first differences shall always be
increasing or constant, except for known backwater periods.

The table of daily discharges gives the discharges in second-feet
corresponding to the observed gage heights as determined from the
rating tables.

In the table of monthly discharge the column headed ‘“‘Maximum”
gives the mean flow, as determined from the rating table, for the
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day when the mean gage height was highest. As the gage height
is the mean for the day, it does not indicate correctly the stage when
the water surface was at crest height, and the corresponding dis-
charge was consequently larger than given in the maximum 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 in cubic feet for each
second during the month. On this the computations for the remain-
ing columns, which are defined on pages 8-9, are based.

The field methods used in the collection of the data presented in
this series of reports are described in the introductory sections of
Water-Supply Papers 261 to 272, inclusive, ‘‘Surface water supply
of the United States, 1909.” Plates I and II show the average pre-
cipitation and run-off in the United States, as determined from the
measurements of stream flow made by the Geological Survey and
records of rainfall collected by the Weather Bureau. Plate III
shows typical gaging stations. Plate IV shows current meters?® used
in the work.

ACCURACY AND RELIABILITY OF FIELD DATA AND
COMPARATIVE RESULTS.

The accuracy of stream-flow data depends primarily on the natural
conditions at the gaging station and on the methods and care with
which the data are collected. Errors of the first group depend on
the degree of permanency of channel and of permanency of the rela-
tion between discharge and stage.

Errors of the second class are due, first, to errors in observation of
stage; second, to errors in measurements of flow; and, third, to
errors due to misinterpretation of stage and flow data.

In order to give engineers and others information regarding the
probable accuracy of the computed results, footnotes are added to
the daily-discharge tables, stating the probable accuracy of the
rating tables used, and an accuracy column is inserted in the monthly
discharge table. For the rating tables ‘“‘well defined”” indicates, in
general, that the rating is probably accurate within 5 per cent;
“fairly well defined,” within 10 per cent; ‘“poorly defined” or
‘““approximate” within 15 to 25 per cent. These notes are very
general and are based on the plotting of the individual measure-
ments with reference to the mean rating curve. ’

The accuracy column in the monthly discharge table does not
apply to the maximum or minimum nor to any individual day, but
to the monthly mean. It is based on the accuracy of the rating,
the probable reliability of the observer, and knowledge of local con-
ditions. In this column A indicates that the mean monthly flow is

1 See Hoyt, J. C., and others, Use and care of current meter as practiced by the United States Geological
Survey: Trans. Am. Soc. Civil Eng., vol. 66, 1910, p. 70,
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probably accurate within 5 per cent; B, within 10 per cent; C,
within 15 per cent; D, within 25 per cent. Special conditions are
covered by footnotes.

Even though the monthly means for any station may represent
with a high degree of accuracy the quantity of water flowing past
the gage, the figures showing discharge per square mile and depth
of run-off in inches may be subject to gross errors which, result from
including in the measured drainage area large noncontributing dis-
tricts or omitting estimates of water diverted for irrigation or other
use, and they should therefore be considered as only approximate,
particularly for periods of irrigation or of low water. For these
errors it is as a rule not feasible to make adequate correction.

In general, the base data collected each year by the Survey engi-
neers are published, not only to comply with the law, but to afford
any engineer the means of examining and adjusting to his own needs
the results of the computations. The table of monthly discharge is
so arranged as to give only a general idea of the flow at the station
and should not be used for other than preliminary estimates. The
determinations of daily discharge allow more detailed studies of the
variation in flow by which the period of deficiency may be determined.

It should be borne in mind that the observations in each succeed-
ing year may be expected to throw new light on data already collected
and published, and the engineer who makes use of the figures pre-
sented in these papers should verify all ratings and make such adjust-
ments for earlier years as may seem necessary.

COOPERATION AND ACKNOWLEDGMENTS.

Special acknowledgments are due for assistance rendered. or records
furnished by the United States Engineer Corps, United States Weather
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& Electric Co., Rockingham Power Co., Northern Contracting Co.,
and North Carolina Electric & Power Co.
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The field data in the James and Roanoke drainage basins were
collected under the direction of R. H. Bolster, hydraulic engineer,
assisted by H. J. Jackson, J. G. Mathers, and H. J. Dean.

The field data for all drainage basins south of Roanoke River were
collected by M. R. Hall, district engineer, assisted by R. E. Robertson.

The ratings, special estimates, and studies of the completed data
were made by M. R. Hall, C. H. Pierce, and A. H. Tuttle.

The computations were made and the data were prepared for pub-
lication by C. H. Pierce, A. H. Tuttle, J. G. Mathers, H. J. Dean, C. L.
Batchelder, W. R. King, M. I. Walters, and G. A. Wallace.

The report was edited by Mrs. B. D. Wood.
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SOUTH ATLANTIC COAST DRAINAGE BASINS.
JAMES RIVER BASIN.

JAMES RIVER AT BUCHANAN, VA,

Location.—At the highway bridge near the Chesapeake & Ohio Railway depot at
Buchanan, Va.

Records available.—August 18, 1895, to December 31, 1911.

Drainage area.—2,060 square miles.

Gage.—A chain gage, attached to the highway bridge, was installed November 21,
1903, to replace the original wire gage read from August 18, 1895, to that date.
The datum of the gage was lowered 2 feet April 3, 1897, to avoid negative read-
ings; subsequently the datum of the gage has remained constant.

Channel.—The bed of the river under the bridge is composed of rock overlain with a
heavy deposit of mud. There is a rock control several hundred feet below the
station.

Discharge measurements.—Made from the downstream side of two-span highway
bridge.

Winter low.—Occasionally affected by ice for short periods.

Accuracy.—Rating curve well developed. Published data considered good.

Cooperation.—Previous to July 15, 1906, the observations of daily gage height were
made by employees of the Geological Survey; since that time gage height records
have been furnished by the United States Weather Bureau.

The following discharge measurement was made by Mathers and Dean:
July 28, 1911: Gage height, 1.88 feet; discharge, 421 second-feet.

Daily gage height, in feet, of James River, at Buchanan, Va., for 1911,

[D. D. Booze, observer.}
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Datly discharge, in second-feet, of James River at Buchanan, Va., for 1911.

Day. Jan. | Feb. | Mar, | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
11,600 | 1,480 | 5,560 | 2,340 | 930 | 585 385 4,660] 515( 1,080 1,480
6,480 | 1,480 | 5,1 2,340 930 5%5 385t 3,820 515 930 | 1,360
4,660 | 1,420 | 5,100 | 2,180 835 585 385 | 2,030 585 835 | 1,240
3,040 | 1,480 | 7,210 [ 2,030 | 835| 585 385]1,360| 585| 835]1,140
2,680 | 1,360 (13,100 | 1,880 | 930 | 585| 450 1,140 585| 745{ 1,140
2,180 { 1,360 |18,700 | 1,740 930 585 660 930 585 745 1 1,030
1,880 | 8,760 (13,800 | 1,740 | 1,610 660 | 745| 515 2.860 | 1,030
3,620 | 5,330 [13,800 | 1,610 | 1,740 | 1,140 | 515| 745| 515 2,500 1,080
4,240 { 3,620 (13,100 | 1,610 | 1,480 | 1,140 515 660 515 | 4,030 930
5,560 | 6,250 [12,500 | 1,480 | 1,360 450 | 660 | 515(3,040] 930
5,330 {10,100 (11,900 | 1,480 | 1 930 450 835 515 | 2,680 930
4,240 | 7,720 11,900 | 1,360 | 1,140 930 450 | 1,360 745 | 2,340 930
3,430 { 6,020 (10,100 | 1,240 ) 1,030 835 450 | 1,360 745 | 2,180 930
3,040 | 5,330 {10,700 | 1,240 30| 835| 385|1,030| 745]2,180( 835
2,680 § 5,780 | 9,850 | 1,140 835 835 385 745 | 2,180 835
2,340 | 5,100 | 8,500 | 1,140 | 835| 745| 835 745 45| 2,030 | 930
1,880 [ 5,100 | 7,460 | 1,140 | 745| 745| 585 835 | 2,030 | 1,610
1,740 | 5,100 | 6.250 | 1,030 | 660 660| 515 930 8,760 | 2,030 | 1,610
1,610 | 5,100 | 4,660 | 1,030 | 660 660 | 515 835 {10,100 | 1,880 | 1,480
1,830 | 4,880 | 5,100 930 660 585 450 745 | 8,760 | 1,880 | 1,480
2,340 | 4,660 | 6,480 | 930 | 660 450 | 745 | 7,460 | 2,180 | 1,480
1.740 | 4,240 | 5,330 1 835 6601 515] 450 5,100 | 1,880 | 1,360
1,740 | 3,430 | 4,830 | 835 | 660| 515 450] 660 5,100 | 1,880 | 5,100
1,610 | 3,040 | 4,030 | 835| 585| 515] 450 585 | 3,820 | 1,740 | 8,760
1,610 | 2,500 [ 3,430 | 835| 585 516§ 385] 515 2,860 1,740 | 6,720
1,480 [ 2,500 | 3,040 | 835 | 85| 450 385| 515/ 2,340 1,610 | 6,250
1,480 | 3,430 | 2,860 | 35| 585| 450| 515| 515 1,880 1,610 | 5,100
1,480 | 4,450 | 2,500 930 585 450 515 515 | 1,610 | 1,610 { 4,450
....... 4,450 { 2,340 | 930 | 585 450 5851 515 1,360 | 1,610 | 4,240
....... 5,100 | 2,340 930 585 385 | 3,040 515 1,140 | 1,610 { 4,030
....... 5,330 [.......| 835 |.......] 385]4,80|.......[ 1,030 |.......] 4,240

Nore.—Daily discharge computed from a rating curve fairly well defined below 20,000 second-feet.

Monthly discharge of James River at Buchanan, Va., for 1911.
[Drainage area, 2,060 square miles.]
Discharge in second-feet. (g'm;f »
€] mn
Month. per | incheson é:g;,l'
s drainage *
Maximum. | Minimum. | Mean. sgll}i%t‘e area).

24,400 1,240 4,910 2.38 2.74 | A,
11, 600 1,480 3,130 1.52 1.58 | A.
10, 100 1,360 4,390 2.13 2.46 | A.
18, 700 2,340 7,720 3.75 4181 A.
2,340 835 1,300 .631 31 AL
1,740 585 830 427 A8 1 AL
1,140 385 664 .317 371 A
4,830 385 707 343 L4011 Al
4,660 515 1,070 .519 58 1 AL
10,100 515 2,320 1.13 1.30 | A.
4,030 745 1,880 .913 1.02 | A.
8,760 835 2,410 1.17 1.35 | A.

24, 400 385 2,610 1.27 17.19

JAMES RIVER AT HOLCOMB ROCK, VA.

Location.—At the works of the Wilson Aluminum Co., at Holcomb Rock, Va.

Records available.—Gage heights January 1, 1900, to December 31, 1911.

Drainage area.—Not measured.

Gage.—A copper float inclosed in a stilling box, with a vertical rod extendmg up
through the power-house floor.

1520°—wsp 302—13——2
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Discharge measurements.—No discharge measurements have been made at this
station. ‘

Cooperation.—Gage heights have been furnished the Geological Survey by George
0. Seward, general manager of the Wilson Aluminum Co.

Daily gage height, in feet, of James River at Holcomb Rock, Va., for 1911.

[7. H. Webb, observer.]

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | S8ept. | Oct. | Nov. | Dec,
5.1 6.3 1.9} 425 2.4 1.45| L15| 0.7 4.8 | 0.95| 1.45| 1.8
6.2 4.8 1.9 3.656] 2.45| 1.4 9 .8 3.45 .9 1.4 1.7
8.5 4.2 1.91 3.5 2.45 1 1.2 .85 75 2.3 1.0 1.4 1.65

11.0 3.7 .91 3.9 2.4 1.2 951 1.1 1.9 1.1 1.25 | L7
7.5 3.1 1.6 7.55 | 2.2 1.25 { 1.15} 1.05| 1.65| 1.25 | 1.3 1.65
4.8 3.0 2.0 9.55 | 2.2 1.5 1.75| 115 | 1.4 .9 1.3 1.6
3.6 2.8 401] 7.65 | 195 1.7 1.2 1.0 1.3 .95 | 3.65| L5
2.8 2.6 3.9| 6.4 2.05 | 1.8 15 1.0 1.2 1.05 | 5.4 1.4
2.6 2.8 3.2 6.3 1.9 2.45 | 1.4 .9 1.2 1.0 3.65 | 1.4
2.2 4.3 3.4| 6.1 2.0 1.8 .35 ] LO5| 1.1 1.1 2.95| 1.4
2.1 4.4 6.3 5.1 2.0 1.25 | L2 .9 1.25 | 1.15| 2.65| 1.4
2.1 3.5 5.81 4.55| 1.8 15 1.4 8 1.25) 1.2 2.45| 1.3
2.0 3.2 4.6 | 4.0 1.75 | 1.4 1.4 .65 1.3 1.251 2.35| 1.3
2.2 3.0 4.2 3.9 1.3 1.3 1.4 .25 L5 1.0 2.4 1.3
2.3 2.8 4.4 5.1 .75 1.25¢ L7 1.35 | 1.45] 1.3 2.4 1.4
2.4 2.6 4.1 605 1.5 1,15 1.4 1.4 1.3 1.25 § 2.3 2.1
2.2 2.4 3.6 5.55| 1.5 1.151 L25| 1.3 1.15§ 1.7 2.3 2.4
2.2 2.3 3.2 465| 1.5 1.0 1.15] 115 1.2 6.85 1 2.1 2.4
2.0 2.0 29| 415| L5 1.2 1.1 1.1 1.35] 835} 2.1 2.25
1.9 2.4 3.2 40 1.35| 1.25 .95 .81 1.3 4.25 | 2.55 | 2.1
19 2.4 3.9 | 4.4 1.2 1.2 .65 .8 1.3 3.06 ) 2.6 1.8
1.9 2.4 3.6 425] 1.4 1.2 1.0 1.0 1.2 2.55 | 2.5 1.8
3.6 2.3 3.2 3.7 1.05 | 1.2 .95 .8 1.2 2.45 | 2.1 4.15
4.6 2.2 3.0 3.6 | 1.3 1.2 .8 75 851 2.3 2.1 6.3
3.6 2.2 2.6 | 3.25| 1.3 1.2 .7 .81 1.1 2.3 1.9 5.55
3.1 1.9 2.4 2.9 1.25 | 1.3 W7 751 1,06 215 1.9 5.15
2.7 2.0 3.0 275 1.35| 1.2 .8 1.0 .9 2.056 | 1.9 5.15
2.8 2.0 401 2.65] 1.3 1.2 .7 .95 7 1.9 1.9 5.35
2.7 el 3.8] 3251 1.4 L15 .7 1.0 1.1 1.7 1.8 4.65
5.4 1....... 3.9 2.3 1.45 | 1.1 7 1.65 .9 1.7 1.8 4.0

3l 10.5 |....... 4.5 ..., 1.2 |....... .95 4.4 |....... 1.7 feeee... 3.5

JAMES RIVER AT CARTERSVILLE, VA.

Location.—At the highway bridge crossing James River between Pemberton and
Cartersville, about 50 miles above Richmond.

Records available.—January 1, 1899; to December 31, 1911.

Drainage area.—6,230 square miles.

Gage.—A standard chain gage was attached to the highway bridge, July 24, 1903, to
replace the wire gage which had been used from January 1, 1899, to that date.
The datum of the gage has remained the same since the station was established.

Channel.—The left bank overflows for several hundred feet at a stage of about 20
feet; the right bank does not overflow.

Discharge measurements.—Made from downstream side of six-span highway
bridge.

Winter flow.—Occasionally affected by ice for short periods during severe winters.

Accuracy.—Rating curve well developed for ordinary stages. Above the overflow
point the discharge is uncertain.

The following discharge measurement was made by Mathers and Dean:
July 30, 1911: Gage height, 0.65 foot; discharge, 1,020 second-feet.
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Daily gage height, in feet, of James River al Carter.éville, Va., for 1911.
[ B. W. Palmore, observer.]

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
1.3 2.4 50 3.4 1.35 |....... 0.50 | 7.6 | 0.74| L7 2.7
8.0 2.3 4.9 3.2 1.25] 0.92 .50 | 5.4 .69 | 1.6 2.6
6.7 2.3 4.4 3.1 1.1 . .66 | 4.6 .62 L5 2.4
5.4 2.2 4.5 3.0 L1 .76 +6 3.5 78] 1.45 2.1
4.8 2.1 7.0 2.8 1.45 .82 .59 3.0 921 L35 2.2
3.9 211 1.8} 2.8 1.8 .74 .58 1 2.5 791 135 2.0
3.7 221 10.7] 2.7 1.6 .74 L15] 2.6 .82 2.0 1.9
3.7 2.8 9.3( 2.6 1.7 1.7 1.0 1.35 . 3.0 1.9
3.6 48| 89| 2.6 1.9 2.8 1.0 11 .82 6.3 1.8
4.2 4.4 80| 2.6 1.9 2.2 .78 1.1 .89 1 4.8 1.7
3.7 5.1 7.2 2.5 1.9 1.35 .80 1.1 1.1 3.8 1.6
40| 5.7 6.6 2.4 1.7 1.25 L6 | 1.4 .98 | 3.4 1.5
4.6 6.3 6.0 2.3 145} 1.1 .72 L3 1.0 3.0 1.6
4.1 5.6 52| 2.2 1.4 1,45 .80 | L3 1.1 2.9 1.6
3.7 5.1 51 2.1 1.3 1.3 79| L1 1.0 2.7 1.6
3.3 4.9 56| 1.9 1.2 1.2 1.7 1.4 99 2.7 2.8
3.2 4.7 721 2.0 1.2 1151 1.5 1.5 L1 2.8 7.4
3.1 42| 66| 19 L151 1.3 1.4 1.15] 3.6 2.7 4.9
3.4 4.0 581 L7 1.1 .91 90| L1 6.8 2.8 4.1
2.8 3.6 6.0 L6 11 .86 .88 1.1 8.8 2.8 3.2
2.7 3.8| 57| L6 1.15 .88 .88 | L3 5.0 2.8 3.0
3.1 4.2 55| 1.5 1.1 .69 72| L1 4.8 3.0 3.1
3.0 4.2 5.4 | L35 LO5 .71 50| 1151 4.2 2.8 7.4
29] 40| 50( L5 .98 .62 .54 11 3.7 2.7 8.2
2.7 3.5 46| 1.4 1.3 .58 .52 .981 3.0 2.6 9.2
2.6 3.4 42| L35 L7 72 .72 .81 2.7 2.5 7.7
2.5 3.7 39| 1.3 15 .59 .7 841 2.4 2.4 7.5
2.4 4.2 3.71 13 1.2 .57 ( 801 2.2 2.8 7.0

ceaeees| 44| 35| L25| L1 .61 .90 781 2.0 | 4.0 6.6
....... 481 35| 12 .98 .58 L2 781 L8 | 3.2 58
....... 4.6 oo 1.2 fo..o.o] .62 2.2 oo L7 fdeeas

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
) S 6,900 [30,300 | 4,280 10,300 | 6,440 | 2,260 | 1,590 | 900 {17,700 | 1,260 | 2,900 | 4,910
e 18,000 {19,000 | 4,080 110,000 | 5,990 | 2,080 | 1,540 900 (11,400 | 1,180 | 2,710 | 4,700
F 22,000 [15,000 | 4,080 | 8,790 | 5,770 | 1,830 | 1,420 | 1,140 | 9,280 | 1,080 | 2,530 | 4,
4oeen.... [ 49,400 {11,400 | 3,880 | 9,030 | 5,550 | 1,830 | 1,290 | 1,060 | 6,670 | 1,320 | 2,440 | 3,680
L TR 36,700 | 9,780 | 3,680 |15,900 | 5,120 | 2,440 | 1,390 | 1,040 | 5,550 | 1,540 | 2,260 | 3,880
[ 7,590 | 3,680 32,200 | 5,120 | 3,090 | 1,260 | 1,020 | 4,490 | 1,340 | 2,260 | 3,480
Teeeeicaaneaas 19,600 | 7,130 | 3,880 (28,200 | 4,910 | 2,710 | 1,260 | 1,920 | 4,700 | 1,390 | 3,480 | 3,280
8 ieeeeenanns X 7,130 | 5,120 (23,300 | 4, 2,900 | 2,900 | 1,670 | 2, 1,360 | 5,550 | 3,280
L 8,310 | 6,900 | 9,780 |22,000 | 4,700 | 3,280 | 5,120 | 1,670 | 1,830 | 1,390 {13,800 | 3,090
) y 8,310 | 8,790 {19,000 | 4,700 3‘280 3,880 | 1,320 | 1,830 | 1,490 | 9,780 | 2,900
)} DO 5,990 | 7,130 (10,600 (16,500 | 4,490 | 3,280 | 2,260 | 1,360 | 1,830 | 1,830 | 7,360 | 2,710
120 0. 5,330 | 7, , 200 [14,700 | 4,280 | 2,900 | 2,080 | 1,290 | 2,350 | 1, 6,440 | 2,
18 e, 5,120 | 9,280 [13,800 13,000 | 4,080 | 2,440 | 1,830 | 1,230 | 2,170 | 1,670 | 5,550 | 2,710
Moo, 4,910 | 8,070 [11,900 {10,800 | 3,880 | 2,350 | 2,440 | 1,360 | 2,170 | 1 5,330 | 2,710
15....0 N eeeeeeann 4, 7,130 |10,600 10,600 | 3,680 | 2,170 | 2,170 | 1,340 | 1,830 | 1,670 | 4,910 | 2,710
160 eiaanne. 4,700 | 6,210 |10,000 [11,900 | 3,280 | 2,000 | 2,000 | 2,900 | 2,350 | 1,650 | 4,910 | 5,120
17 i, 5, 9,530 116,500 | 3,480 | 2,000 | 1,920 | 2,530 | 2,530 | 1,830 | 5,120 (17,100
18, i 5,120 | 5,770 | 8,310 114,700 | 3,280 | 1,920 { 2,170 | 2,350 | 1, 9: 6,900 | 4,910 (10,
T IO 4,700 | 6, 7,830 |12,400 | 2, 1,830 | 1,530 | 1,510 | 1,830 (15,300 | 5,120 | 8,070
D 4,490 | 5,120 | 6,900 13,000 | 2,710 | 1,830 | 1,450 | 1,480 | 1,830 [21,600 | 5,120 | 5,990
1 4,280 | 4,910 | 7,360 (12,200 | 2,710 { 1,920 | 1,480 | 1,480 | 2,170 (10,300 | 5,120 | 5,550
22, e 4,490 | 5,770 | 8,310 {11,600 | 2,530 | 1,830 | 1,180 | 1,230 | 1,830 | 9,780 | 5,550 | 5,770
b R, ....-]| 5,330 { 5,550 | 8,310 {11,400 | 2,260 | 1,750 | 1,220 900 | 1,920 | 8,310 | 5,120 (17,100
Ui 7,130 | 5,330 | 7,530 10,300 | 2,530 | 1,640 | 1,080 | 960 | 1,830 | 7,130 | 4,910 (19,600
b . 10,300 | 4,910 | 6,670 | 9,280 | 2,350 | 2,170 | 1,020 930 | 1,640 | 5,550 | 4,700 |23,
26.neanennanenns 9,030 | 4,700 | 6,440 | 8,310 | 2,260 | 2,900 | 1,230 | 1,230 | 1,870 | 4,910 { 4,490 |18,000
Dy . 8,070 | 4,490 | 7,130 | 7,590 | 2,170 | 2,530 | 1,040 | 1,260 | 1,420 | 4, 4,280 [17,400
[ R 6,900 | 4,280 | 8,310 | 7,130 | 2,170 | 2,000 | 1,000 | 1,290 | 1,360 | 3,880 | 5,120 |15,900
29..... ererenen .1 6,670 |.......| 8,790 | 6,670 | 2,080 | 1,830 | 1,060 | 1,510 | 1,320 | 3,480 | 7,830 |14, 700
80 . iieae.. 6,900 |.......| 9,780 | 6,670 | 2,000 | 1,640 { 1,020 | 2,000 | 1,320 | 3, 5,990 12,400
Bleceeenierenee. (11,400 |....... 9,280 {....... 2,000 |....... 1,080 | 3,880 |....... 2,900 |.......|12,000

No‘l‘x.«—Dagl&disch%e comguted from a ratinﬁ curve, well defined below 10,000 second-feet and fairly
well defined w 25,000 second-fest. Discharge July 1 and Dec. 31 interpolated. .
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Monthly discharge of James River at Cartersville, Va., for 1911.

[Drainage area, 6,230 square miles.]

Discharge in second-feet. dRuntﬁ i
in
Month. gnc eson |AccU-
Maximum. | Minimum. | Mean I;e;re drainage ’
um. . - | squar areay.
49,400 4,280 | 10,800 | 1.73 1.99 | A,
30,300 £2%0 | 820| 1.3 1.38 | A.
13, 800 3,680 7,780 1.25 1.44 | A.
32,200 6,670 13,500 2.17 2.42 | A.
6,440 2,000 ’ 680 501 “68 | AL
, 280 1,640 2, .368 41 1AL
5,120 1000 | 1,740 “279 32 | AL
3,880 90| 1,510 242 28 | AL
17,700 1,320 3,420 .549 .61 [ A,
210600 1080 | 4,200 ~689 79 | A
13,800 20260 | 5,190 1833 93 | A
23,000 2,530 8,340 1.34 1.54 | A.
49,400 90 | 5,880 .04 12.79

ROANOKE RIVER BASIN.
ROANOKE RIVER AT ROANOKE, VA.

Location.—At the Walnut Street highway bridge at Roanoke, Va.

Records available.—July 10, 1896, to July 14, 1906; May 7, 1908, to December 31,
1911.

Drainage area.—388 square miles.

Gage.—A standard chain gage was attached to the Walnut Street bridge November
28, 1903, to replace the wire gage which had been read from July 10, 1896, to that
date. The datum of the gage has remained unchanged since the station was
established.

Channel.—Nearly straight, with a width of 160 feet between bridge abutments broken
by one pier. The bed of the stream is composed of coarse gravel and small bowl-
der. The right bank is above high water, but the left bank may overflow at
extreme flood stages.

Discharge measurements.—Made from the downstream side of two-span highway
bridge.”

Winter flow.—Occasionally affected by ice for short periods.

Accuracy.—QOwing to varying conditions of flow frequent measurements are required
at low stages to adequately define the discharge curve from year to year.

Cooperation.—Gage-height records furnished to the Geological Survey through the
courtesy of the Roanoke Railway & Electric Co.

Discharge measurements of Roanoke River at Roanoke, Va., tn 1911.

Date. Hydrographer. hgi‘; v ch]zge.
TJuly 27 1 3. G Mathers ...ttt ciirn e aaaaa 0.68 a82.5
27 | Mathers and Deamn. .. ... iiiiit ittt iiiiatecaca e aaeraiaaany .69 79.8
27 1..... £ 2 P PR .7 88.9

o Measurement made at Jefferson Street Bridge.
-
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Daily gage height, in feet, of Roanoke River at Roanoke, Va., for 1911.

19

[G. W. Hogshead, observer.]

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
. .| 1.9 2.0 1.2 1.795 | 1.55| 1.0 0.9 0.68 | 1.2 0.68 0.8 1.0
2 e 2.76| 1.8 1.151 1.65]| 1.5 1.0 .9 .681 1.0 .68 .8 .9
S 2.9 1.6 1.15§ 1.65| 1.35] 1.0 .85 .68 .95 .68 .8 -9
[ S 3.2 1.45 | 1.1 2.5 1.3 1.0 .85 .75 .85 .65 .8 .9
[ S 2.2 1.4 1.1 4.0 1.3 1.7 1.8 1.1 .8 .65 .8 .9
[ 1.9 1.3 2,451 4.0 1.25 | 1.2 1.0 1.2 .75 .65 .8 .9
(O 1.65 | 1.3 2.7 3.8 1.251 1.1 .9 .8 .75 .7 1.8 .9
- S .. 1.5 1.3 2.2 3.3 1.25 | 1.7 2.4 .75 .7 .75 1.2 .9
9...... e 1.4 1.3 2.0 2.7 1.25 | 1.3 1.6 .7 .7 .75 1.3 .9
| L1 R 1.35 | 2.6 3.1 2.5 1.25 | 1.2 1.2 .68 7 .75 1.3 .75

3 1.3 2.0 2.9 2.3 1.2 1.1 1.2 .68 .8 .85 1.4 .75
12, .iiiiiin, 1.25 | 1.85| 2.8 2.1 [.1.2 1.05| 1.2 .68 1.0 .8 1.3 N
B 1.15 1.75 ] 2.6 2.3 1.15 | 1.0 1.2 .9 .9 .75 1.2 .15
Mool 1.1 1.6 2.2 2.65 | 1.15 | 1.0 1.2 .8 .9 .7 1.2 .75
) £ 1.06 | 1.5 2.1 2.5 1.1 1.2 1.0 .75 .85 .7 1.2 1.0
Wooooaeenann. 1.0 1.4 2.0 2.45 | 1.1 1.1 .95 .7 .85 .7 1.2 | 1.4
|l S 1.0 1.4 1.9 2.4 1.1 1.0 .9 .68 .8 .7 1.2 2.0
L 1.0 1.4 1.9 2.1 1.05] 1.0 .9 .67 .71 3.75 1.2 | 1.7
b E 1.0 1.4 1.8 2.0 1,064 1.0 .9 .65 751 1.5 1.2 | 1.5
200 i 1.0 1.5 1.8 2.0 1.0 1.0 .85 .65 751 1.2 1.2 1.4
b2 1.0 1.5 1.8 1.95] 1.0 .95 .85 .65 W7 1.1 1.2 | 1.3
220 1.0 1.45| 1.7 1.85 1 1.0 .9 .8 .62 .7 1.1 1.1 1.3
P2 2.0 1.4 1.55 | 1.8 1.0 .9 .75 .62 .75 1.2 1.1] 2.9
b 1.9 1.4 1.5 1.7 1.0 .9 .75 .6 751 1.1 1.1] 2.9
25 i 1.8 1.35 | 1.4 1.65| 1.0 .9 .75 .6 .7 1.05 1.1] 2.9
26. . iiiiiiinn. 1.5 1.3 1.4 1.55 .95} 1.2 .7 .6 .7 1.0 1.0 2.9
b7 (R 1.4 1.25 | 1.6 1.5 951 1.1 .7 .6 9 1.0 1.0| 3.0
P2 S 1.4 1.2 1.6 1.5 951 1.0 .7 .6 .68 .9 1.0] 2.9
. 1.4 fo...... 1.55 | 1.5 .95 .9 .7 .7 .68 .9 1.0 2.6
30 it 2.6 |....... 1.65] 1.5 1.0 .9 .7 1.5 .68 .85 1.0 2.0
3 SO 2.2 ..., 1.85 [.......] LO |....... .7 1.2 |....... .86 ..., 1.9
Daily discharge, in second-feet, of Roanoke River at Roanoke, Va., for 1911

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug | Sept. | Oct. | Nov. | Dec.
) 620 690 237 519 403 166 136 82 237 82 110 166
2 eiieeeeaaans 1,380 | 550 | 218 450 | 376 166 136 821 166 82| 110} 136
| T 1,540 430 218 459 302 166 123 82 151 82 110 136
Ao 1,900 351 200 | 1,130 279 166 123 98 123 76 110 136
[ S, 850 326 200 { 2,900 279 488 550 200 110 76 110 136
[ 620 279 | 1,080 | 2,900 258 237 166 237 98 76 110 136
T i 459 279 11,330 | 2,640 258 200 136 110 98 86 580 136
- S 376 279 850 | 2,020 258 488 | 1,030 98 86 98 237 136
| RN 326 279 690 | 1,330 258 279 430 86 86 98 279 136

10..... PO 302 | 1,230 | 1,780 | 1,130 258 237 237 82 86 98 279 98
1,540 940 237 200 237 82 110 123 326 98
1,440 770 237 183 237 82 166 110 279 98
1,230 940 218 166 237 136 136 98 237 98

850 | 1,280 218 166 237 110 136 86 237 98
770 | 1,130 200 237 166 98 123 |. 86 237 166
690 | 1,080 200 200 151 86 123 86 237 326
620 | 1,030 200 166 136 82 110 86 237 690
620 770 183 166 136 80 98 | 2,580 237 488
550 |© 690 183 166 136 76 98 376 237 376
550 690 166 166 123 76 98 237 237 326
550 655 166 151 123 76 86 200 237 279
488 585 166 136 110 69 86 200 200 279
403 550 166 136 98 69 98 237 200 | 1,540
376 488 166 136 98 65 98 200 200 | 1,540
326 459 166 136 98 65 86 183 200 | 1,540
326 403 151 237 86 65 86 166 166 | 1,540
430 376 151 200 86 65 86 166 166 | 1,660
430 376 151 166 86 65 82 136 166 | 1,540
403 376 151 136 86 86 82 138 166 1 1,230
459 376 166 136 86 376 82 123 166 690
585 |....... 166 |....... 86 237 |oeeene. 123 [....... 620

NoTte.—Daily discharge computed from a rating curve well defined below 2,000 second-feet.
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Monihly discharge of Roanoke River at Roanoke, Va., for 1911.

[Drainage area, 388 square miles.]

Discharge in second-feet. (ﬁsmﬁf t
in
Month. Per itll!rca es on f:cc;,"
Maximum. | Minimum. [ Mean. | square inage
mile. area).

1,900 166 512 1.32 1.52 | A.

1,230 237 408 1.05 1.09 | A,

1,780 200 659 | 1.70 1.96 | A

2,900 376 982 2.53 2.8 | A.

403 151 217 559 64 1A,

488 136 1 513 .57 | AL

1,030 86 191 492 .57 | Al

376 65 107 276 . A,

237 82 110 284 .32 | A.

2,580 76 213 549 63| A

0 110 212 546 611 A,

1,660 98 55| 138 150 | A
2,580 65 362 .933 12.64

ROANOKE RIVER AT OLD GASTON, N. C.

Location.—At bridge of Roanoke Railway Co. at Old Gaston, N. C., 1} miles north
of Thelma, N. C., about three-fourths of a mile below the mouth of Indian Creek,
and 24 miles above the mouth of Deep Creek.

Records available.—December 7 to 31, 1911.

Drainage area.—8,350 square miles.

Gage.—Standard chain gage attached to outside of guard timber on downstream side
of second span from right end of decked plate girder bridge of Roanoke Railway
Co.

Channel.—Fairly permanent. Point of control, about 1 mile below, is of rock and
probably permanent.

Discharge measurements.—Made from downstream side of bridge to which gage

. is attached. Measuring section broken by 11 bridge piers.

Floods.—Flood of 1877 highest known in this locality. No definite marks preserved
at Old Gaston, but from authentic information regarding the crest height as
observed in 1877, the approximate height has been determined as about 19 feet,
referred to present gage datum. The corresponding discharge is about 275,000
second-feet.

Winter flow.—Ice sometimes forms to considerable thickness at this station. Rela-
tion of gage height to discharge probably not affected by ice during December,
1911.

Artificial control.—It has been stated by those engaged in the operation of power
plants at Roanoke Rapids and Weldon that a weekly trough has been noticed to
occur on Tuesday or Wednesday during periods of low water. Such troughs have
been said to be due probably to the weekly shut down of large power plants
farther upstream.

Accuracy.—Gage observer considered reliable. The gage being situated about 1
mile from the lower end of a pool approximately 3 miles long, the station is not
very sensitive. The left bank overflows in extreme floods, but a fair determina-
tion can be made of the overflow discharge around the bridge.

Cooperation.—Station maintained in cooperation with the Virginia-Carolina Power
Co., William C. Whitner, president.
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The following discharge measurement was made by H. J. Jackson:

December 8, 1911: Gage height, 1.95 feet; discharge, 3,590 second-feet.

Additional measurements made in 1912 were used in determining the rating.

See also discharge measurement of Roanoke River at Weldon, N. C., made Decem-
ber 10, 1911, given under miscellaneous measurements, page 84.

Daily gage height, in feet, and discharge, in second-feet, of Roanoke River at Old Gaston,
N. C., for 1911.

[R. A. Howell, observer.]

December. December. December.
Day. Day. Day.
Gage Dis- Gage Dis- Gage | Dis-

height. | charge. height. | charge. height. | charge.
1.8 3.5 9,500

1.8 4.6 | 15,400

1.6 4.6 | 15,400

1.9 6.9 | 32,400

2.5 7.5 37,800

2.2 6.1 | 25900

4.6 5.8 | 223,600

6.3 50| 17,900

5.4 4.4 | 14,200

4.0 3.9 | 11,500

3.5| 9,500

a Wednesday; see “ Artificial control.”

NotE.—Daily discharge computed from a rating curve well defined between 1,900 and 33,300 second-feet
and fairly well defined between 34,200 and 181,000 second-feet. Above 194,000 second-fest the rating curve
is assumed a tangent. ’

YADKIN OR PEEDEE RIVER BASIN.
YADKIN RIVER NEAR SALISBURY, N. C.

Location.—At the highway bridge known as the Piedmont Toll Bridge, 1,000 feet
above the Southern Railway bridge, 6 miles east of Salisbury, and about 5 miles
below the mouth of South Yadkin River.

Records available.—September 24, 1895, to December 31, 1909; September 1, 1911,
to December 31, 1911.

Drainage area.—3,400 square miles.

Gage.—Standard chain gage attached to the highway bridge. From the date of
establishment to May 31, 1899, the gage was at the Southern Railway bridge, and
from the latter date it was at the highway bridge until moved back to the railroad
bridge early in the year 1903, where it remained until the end of the year 1905.
Since January 1, 1906, the gage has been at the highway bridge on the same datum
as originally established there in 1899. The last gage at the railroad bridge read
the same as the gage at the highway bridge at gage height 3.2 feet, but was not
the same for higher and lower stages. There is some uncertainty as to the datum
of the original gage at the railroad bridge.

Channel.—Practically permanent; wide and rather rough.

Discharge measurements.—Made from the highway bridge. During the time that

. the gage was at the railroad bridge most of the measurements were made from that
bridge.

Winter flow.—Ice or snow have little if any effect at this station.

Artificial control.—There are some developed powers on the river and tributaries
above which may slightly affect the flow.

Cooperation.—Maintained in cooperation with the North Carolina Electric & Power
Co.
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Discharge measurements of Yadkin River near Salisbury, N. C., in 1911. '

Gage Dis-
Date. Hydrographer. height. | charge.
Feet. Sec.t.
Sept. 20 | R. E. RODOITSON. .. oo et eeeee et e e e ettt e ie e eaeaas 1.75 1,
21 1.78 1,290
21 1.82 1.410
Daily gage height, in feet, of Yadkin River near Salisbury, N. C., for 1911.
[J. T. Yarbrough, observer.]

Day. Sept. | Oct. | Nov. Dec. Day. Sept. | Oct. | Nov. | Dee
A 2.95 1.9 2.2 2.5 2.0 1.93 2.5 2.55
2 2.9 1.9 2.156 2.3 1.75 1.98 2.5 4.1
R -l 2,25 1.85 1.83 2.25 1.8 5.8 2.45 3.5
4..... Deeeaens 2.15 1.92 1.95 2.35 1.75 7.6 3.1 2.85
[ D 2.05 1.85 1.95 2.2 1,75 4.1 2.85 2.6
[ 2.6 1,87 2.15 2.15 1.8 3.1 2.6 2.9
[ 2.9 1.85 2.4 2.2 3.5 2.75 2.45 3.6
L 2.45 1.75 3.0 2.15 4.2 5.7 2.35 6.1
| DR e 2.05 1.8 3.1 2.15 2.8 5.0 2.35 6.0

() T 1.85 1.8 3.4 2.2 2.45 3.3 2.25 5.0
B 2.2 2.15 3.1 2.25 2.8 2.35 4.1
120 il 2.4 2.35 2.75 2.1 2.56 2.3 3.8
13, L 2.1 2.35 2.95 2,15 2.4 2.3 3.8
4. 1.95 2.1 3.2 2.2 2.35 2.7 3.3
) 1.9 1.8 2.75 2.15 2.3 2.8 3.0
2.2 |........ 3.0
Daily discharge, in second-feet, of Yadkin River near Salisbury, N. C., for 1911
Day. Sept. | Oct. | Nov. Dec. Day. Sept. | Oct. | Nov. Dec.

4,240 [ 1,530 | 2,170 1,730 | 1,590 | 2,930 3,070

4,000 { 1,530 | 2,060 1250 | 1,600 | 2,930 | 8,370

2,200 | 1,440 | 1,400 1,340 | 15,800 | 2,800 | 6,100

2,060 | 1,570 | 1,630 1,250 | 24,800 | 4,720 | 3,

1,840 | 1,440 [ 1,630 1,250 | 8,370 | 3,940 | 8,210

3,210 | 1,470 | 2,060 1,340 | 4,720 | 3,210 4,090

4,090 | 1,440 | 2,660 6,100 | 3,640 | 2,800 | 6,460

2,800 | 1,250 | 4,400 8,770 | 15,300 | 2,540 | 17,200

1,840 { 1,340 | 4,720 3,790 | 12,200 | 2,540 | 16,800

1,440 | 1,440 | 5,740 2,800 | 5,390 | 2, 12,200

2,170 | 2,060 | 4,720 2,060 | 3,790 | 2,540 | 8,370

2,660 | 2,540 [ 3,640 2,170 | 3,070 | 2,410 | 7,210

1,040 | 2,540 | 4,240 1,730 | 2,660 | 2,410 | 7,210

1,630 | 1,940 | 5,050 1,730 | 2,540 | 3,640 | 5,390

1,530 | 1,340 | 3,640 1,040 | 2,410 | 3,790 | 4,400

....... 2,170 |........] 4,400

NotE.—Daily discharge computed from a rating curve fairly well defined below 21,700 second-feét.
Monthly discharge of Yadkin River near Salisbury, N. C., for 1911.

[Drainage area, 3,400 square miles.]

Discharge in second-feet. Run-off
(depthin | Ac-
Month. Per incheson | cu-
Marximum. | Minimum. | Mean. | square dgl;&)ge racy-.
mile. .

8,770 1,250 2,570 0. 756 0.841 A,
24) 300 1,950 | 4,360| 1.28 1.48 | B.
5,740 - 1,400 3,180 .935 1.04 | AL
17,200 1,940 4,900 1.4 1.66 | B.
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YADKIN RIVER NEAR PEEDEE, N. C.

Location.—At a private ferry about 1,500 feet below the dam of the Rockingham
Power Co., half a mile below the mouth of Smiths Creek, and 1 mile above Par-
tridge Creek.

Records available.—August 9, 1906, to December 31, 1911.

Drainage area.—Not determined.

Gage.—Vertical timber gage on right bank above the ferry landing.

Channel.—Wide with rough bed, mostly rocks, some of which project from surface at
low water. Current irregular.

Discharge measurements.—Made from the ferry boat.

Artificial control.—The large water-power plants just above the station and at
Whitney, N. C., about 40 miles above, are nearly completed, and when put in
operation will cause very great fluctuation at the gage. The tailrace of the Rock-
ingham Power Co.’s plant empties into the river below the gage, so there will be
no flow past the gage at times when this plant is using all the flow of the river.
Up to the end of 1911 there has not been much artificial regulation of the flow.

Accuracy.—Records unreliable at low stages.

Cooperation.—All gage heights have been furnished the Geological Survey by the
engineers of the Rockingham Power Co., who have also made some of the discharge
megsurements.

Discharge measurements of Yadkin River near Peedee, N. C., in 1911.

Date. Hydrographer. h(giagﬁ. ch]gge.
Feet. Sec.-ft.
Sept. 26 | R. E. RODertsomn. - ..ot 87.92 4,350
271..... L 1 T PR 87.58 3,900

Daily gage height, in feet, of Yadlkin River near Peedee, N. C., for 1911.
[W. S. Ide, observer.}

Day. Jan. | Feb, | Mar. | Apr. | May. | June. | July. | Aug. | SBept. | Oct. | Nov. | Dee.
.| 88.6 | 87.65 | 87.65 88.1 [-87.0 | 87.5 |86.4 |91.88| 87.05 | 87.45 | 88.7
.| 88.65 | 87.65 | 87.7 .| 88.15 | 86.95 | 87.1 | 86.4 | 89.35 | 86.98 | 87.4 | 88.2
.| 90.35 | 87.65 | 87.8 .1 [ 88.2 | 86.9 | 86.95 | 86.45 | 88.55 | 86.8 | 87.25 | 87.9
.| 97.0 | 87.65 | 87.85 .05 | 88.05 | 87.0 | 86.7 | 86.75 | 87.8 | 86.85 | 87.2 | 87.8
.{95.5 | 8.5 |87 .95 | 87.85 | 87.05 | 86.7 | 87.2 | 88.45 | 86.82 | 87.25 | 87.7

92.35 | 87.55 | 87.6 .55 | 87.75 | 86.95 | 86.75 | 87.1 | 90.2 | 86.8 | 87.35| 81.6
90.3 | 8.7 | 877 .05 | 87.7 | 81.1 | 8.9 [ 884 |90.25{86.8 | 8.4 | 87.5
89.4 | 87.6 | 87.45 .85 | 87.7 |88.35| 8.75| 87.75 | 89.1 | 86.75 | 88.05 | 87.35
88.95 | 87.85 | 90.0 .4 | 87.8 | 881 | 8.8 [87.65|88.15| 8.7 | 91.1 | 873
88.65 | 92.85 | 89.95 55 1 87.656 | 88.6 | 87.1 | 87.15| 87.6 | 86.75 | 94.0 | 87.45
91.85 | 89.25 .65 | 87.7 | 87.35 | 87.25 | 86.8 | 87.05 | 86.85 | 91.15 | 87.35
90.6 | 88.8 .65 | 87.6 | 87.6 | 87.05 | 86. 86.9 |86.9 |90.1 | 87.35
90.25 | 88.55 .25 | 87.75 | 87.4 | 86.9 |86.6 | 87.35 | 87.35 | 88.9 | 87.45
89.7 | 90.05 .05 | 88.1 |87.4 | 8.9 |86.6 |87.25187.65|88.82 | 87.35
89.1 | 90.556 .2 | 88.1 }87.15|87.0 |86.55|87.0 | 87.6 | 88.88 | 87.5
88.75 | 90.15 .7 188.45|87.0 | 89.3 187.3 |86.75|87.1 |8852|89.8
88.5 | 89.1 .9 18803868 |83 1870 |8.7 [86.8 |88.2 |93.65
88.3 | 89.0 .45 | 87.76 | 86.9 | 87.5 | 86.7 |86.7 |897 |87.95{925
88.2 1883 .65 | 87.6 | 87.95|87.2 | 86.85 ] 86.58 | 95.0 | 88.55 | 90.45
88.1 ....... .4 | 87.45|87.85|87.0 187.05,8.6 |93.8 |80.05|80.25
88.25 | 90.159 89.65 | 87.3 | 87.6 | 8.9 | 87.5 |86.95/(90.2 | 8872} 8.65
88.25|89.2 1895 |87.25(87.4 |86.8 |86.75|87.78|88.8 |882 1927
88.1 | 8855 89.06187.35|87.2 | 8.8 | 86.5 |88.32(83.6 |87.95]95.4
87.95 | 88.25 1 88.75 | 87.3 |[....... 86.7 |86.56 |90.28|92.4 | 87.75| 98.55
87.8 | 88.05 | 88.55 | 87.35 | 87.1 | 86.65| 8.5 | 8.7 | 92.1 | 87.65| 96.2
81.75 |....... 88.45 | 87.25 | 87.2 | 86.65 | 86.4 | 87.98 | 89.4 | 87.7 | 94.35
87.7 188151883 [87.1 (872 186.651!86.48| 87.48|88.5 |87.7 9215
87.7 | 8.5 882 |[87.05|87.1 |8.6 |8.68|87.25]88.1 |87.7 |91
....... 89.7 | 8.1 [86.95)86.9 |8.55|87.4 |87.18|88.0 | 87.65 | 90.55
....... 89.2 | 88.08 | 86.95 | 87.35 | 86.45 | 88.05 | 87.08 | 87.6 | 89.55 | 89.85
....... 88.9 |.......[87.05 ] ......] 86.45]|92.55 |.......| 87.65 |.......| 89.3
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Daily discharge, in second- feet, of Yadkin River near Peedee, N. C., for 1911.

Day. Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
14, 400 3,400 | 6,160

3,300 | 5,010

3,000 | 4,350

2,900 | 4,130

3,000 | 3,920

3,200 | 3,710

2, 3,300 | 3,500
5, 4,680 | 3,200
4, 12,300 | 3,100
5, 3,400
3, 3,200
3, 3,200
3, 3,400
3, 3,200
2 3,500
8,860

Nore.—Daily discharge computed from a rating curve fairly well defined between 2,700 and 13,400 second-
{set. Belowtgawo and above 15,000 second-feet the rating is very uncertain and daily discharge has not
een computed.

PEEDEE RIVER AT CHERAW, S. C.

Location.—At the highway bridge in Cheraw, 8. C., below the bridge of the Seaboard
Air Line Railway.

Records available.—April 1, 1891, to August 27, 1908, and November 2, 1909, to
December 31, 1911.

Drainage area.—6,670 square miles.

Gage.—Vertical timber attached to bridge pier. The original gage and the bridge to
which it was attached were washed away August 27, 1908. The rating for recent
years would probably not apply to these old gage heights, and it is not certain
that the new gage is set on the same datum as the former gage.

Discharge measurements.—Made from the highway bridge to which the gage is
attached. Some measurements have been made at the Seaboard Air Line Rail-
way bridge one-half mile above.

Artificial control.—Probably does not seriously affect the 1911 records, but will
greatly affect future records when the power plants near Rockingham, N. C., and
Whitney, N. C., are in operation.

Accuracy.—The rating is not yet developed for high stages.

Cooperation.—Gage heights are furnished by the United States Weather Bureau.
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Discharge measurements of Peedee River at Cheraw, S. C.
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Daily discharge, in second-feet, of Peedee River at Cheraw, S. C., for 1909-1911—Con.
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y discharge computed from a rating curve that is fairly well defined between 3,000 and 14,000

second-feet. On days for which no discharge is given it was greater than 17,800 second-feet.

Note.—Dail
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SAVANNAH RIVER BASIN.
TALLULAH RIVER AT TALLULAH FALLS, GA.

Location.—At the wagon bridge at Tallulah Falls, about one-fourth mile above the
beginning of the falls proper and 3} miles above the junction of Tallulah and
Chattooga rivers. No important streams flow into Tallulah River below the
station.

Records available.—August 29 to October 19, 1900; January 18 to December 31,
1901; July 15, 1904, to December 31, 1911.

Drainage area.—191 square miles.

Gage.—Standard chain gage attached to the bridge; datum and readings same as the
original vertical gage.

Channel.—Rocky bed, rather deep; slow current at low stages, becoming very swift
at high stages. Some change of rating has occurred, probably caused by bowlders
lodging on or washing away from shallow, rocky crest a short distance below.

Discharge measurements.—Made from the upstream side of the wagon bridge.

Accuracy.—For flood stages above gage height 6 feet the rating is not well developed.

Cooperation.—Station maintained in cooperation with the Northern Contracting Co.

Discharge measurements of Tallulah River at Tallulah Falls, Ga., in 1911.

Date. Hydrographer. hgz t. ehx?l?;e.
Feet. Sec.-ft.
Mar. 14 1.35 352
14 1.34 353
Dec. 13 1.21 308
13 1.21 31

Daily gage height, in feet, of Tallulah River at Tallulah Falls, Ga., for 1911.
[Wiley Pitts, observer.]

Day Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept. | Oct. | Nov. | Dec.
2.0 | L4 | 1.65| 1.5 | 25 | 1.55] 1.0 | 1.15| 1.05] 0.8 | 1.05| L5
3.6 | 1.3 | 1.6 | 1.5 | 2.35| 1.4 | 1.05| L4 .9 .8 971 1.4
43 | 125 1.5 | 1.5 | 2.2 | 1.4 | 1.0 | 2.3 .9 .8 97| 1.3
3.2 | 1.45| 1.45| 1.85| 2.1 | 1.5 | 1.05] 2.2 951 .75] .97 1.2
24 | 1.4 | L4 | 58 | 21 | La | 11| 17 .9 75| L05| 1.25
21 | 1.4 | L4 37| 205) 1.4 | 105 1.55| 1.85] .7 | 1.4 | 1.3
20 | 1.4 | 1.4 | 32| 20 | 1.4 | 1o |<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>