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SURFACE WATER SUPPLY OF LOWER MISSISSIPPI RIVER BASIN, 1946

8SCOPE OF WORK

This volume is one of a series of 14 reports presenting results of measurements of
stage and flow made on streams, lakes, and reservoirs in the United States during the
water year ending September 30, 1946. The work was begun in 1888 in connection with
speclal studies relating to irrigation. Measurements of the flow of streams and of the
stage and contents of lakes and reservolrs have been made at about 10,900 gaging stations
in the 48 States and also at many in the Territories of Alaska and Hawall. 1In July 1946,
5,810 gaging stations, including those in Hawail, were being maintained by the Geologlcal
survey and cooperating organizations. Miscellaneous discharge measurements were made
during the water year at many other points,

In the execution of the work meny State and private organizations have cooperated,
either by furnishing data or by assisting in collecting data. Cooperation of the first
kind is acknowledged in connection with the description of each station affected; cooper-
ation of the second kind is acknowledged, under the heading "Cooperation," in the intro-
ductory matter that precedes the gaging-station records in each volume. In the present

volume, the section on cooperation of the second kind appears on page 12.

DEFINITION OF TERMS

The units in which stream-flow data are presented in this report and other terms used
herein are defined as follows:

"Second-feet" is an abbreviation for "cublc feet per second." A second-foot is the
rate of discharge of a stream whose channel 1s 1 square foot in cross-sectional area and
whose average velocity is 1 fcot per second.

"Second-feet per square mile" is the average mumber of cubic feet of water flowing per
second from each square mile of area drained, on the assumption that the runoff is dis-
tributed uniformly both as regards time and area.

"Runoff in inches” 1s the depth to which an area would be covered 1f all the water
draining from it in a given period were uniformly distributed on its surface. It is used
for comparing runoff with rainfall, which is usually expressed in inches.

An "acre-foot" 18 the quantity of water required to cover an acre to the depth of
1 foot and is equivalent tor 43,560 cubic feet, The term is commonly usedin connection
with storage for irrigation.

"Second-foot-day” 18 the volume of water represented by a flow of 1 second-foot for 24
hours. It 1s equivalent to 86,400 cubic feet, 1.98347) acre-feet, or 646,317 gallons and
represents a runoff of 0.0372 inch from 1 square mile.

"Stage-discharge relation® is an abbreviation for the term "relation between gage helight
and discharge.”

"Control® is a term used to designate a feature downstream from the gage that determines
the stage-discharge relation at the gage. This feature may be a natural section, & reach
of the channel, or an artificial structure.
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"Contents" is a term applied to the volume of water in a reservoir. It is computed on

the basis of a level pool and does not include bank storage unless otherwise indicated.

EXPLANATION OF DATA

The base data collected at gaging stations consist of records of stage, measurements of
discharge, and general information used to supplement the records of stage and discharge
measurements in determining the dally flow. The records of stage are obtained either from
direct readings on a nonrecording gage or from a water-stage recorder that gives a con-
tinuous record of the fluctuations. Measurements of discharge are made with a current
meter by the general metnods outlined in standard textbooks on the measurement of river
discharge. Typical structures in use at gaging stations are shown in figure 1.

Rating tables giving the discharge for any stage are prepared from the discharge meas-
urements. The application of the daily mean gage height to those rating tables gives the
daily mean discharge, from which the monthly and the yearly mean discharge are computed.
If the stage-discharge relation is subject to change because of frequent or continual
change in the physical features that form the control, the dally mean discharge is de-
termined by the "shifting-control method," in which correction factors based on individ-
ual discharge measurements and notes by englineers and observers are used in applying the
gage helghts to the rating tables, At times the stage-discharge relation for a station
may be temporarily changed by the presence of aquatic growth or debris on the control.
For such times the daily mean discharge is computed by what is essentially the "shifting-
control® method, described above.

At some gaging stations the stage-discharge relation is affected by backwater from
reservolrs, tributary streams, or other sources, which necessitates the use of the "slope
method," in which the slope or fall in a reach of the stream is a factor in the determi-
nation of discharge. Information requisite for determining the slope or fall is obtalned
by means of an auxlliary gage set at some distance from the base gage. At some stations
the stage-discharge relation 1s affected by changing stage, and for them the rate of
change of stage 1s used as a factor in the determination of discharge.

At most gaging stations in the northern part of the United States and at some in the
mountainous reglons of other parts the stage-discharge relation is affected by ice during
the winter, which makes it impossible to compute the discharge in the usual manner. Dis-
charge for perlods of ice effect is computed on the basis of the gage-height record and
occasional winter discharge measurements, consideration being given to the available in-
formation on temperature and precipitation, notes by gage observers and engineers, and
comparable records of discharge for stations in the same or nearby basins. For those
stations at which the stage-discharge relation is affected by ice, the days included in
the periods of ice érrect either are indicated in the table by symbols referring to a
footnote that states this fact or are given in a general note following the table. The
days on which discharge measurements were made during or between periods of ice effect,
shortly before the first period, or shortly after the last period are similarly indicated
by a footnote,

For most of the gaging stations on streams in the area covered by this report the data
presented comprise a description of the station, a table showing the daily discharge of
the stream, and a table of monthly and yearly discharge and runoff. Skeleton rating
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ACCURACY OF FIELD DATA AND COMPUTED RESULTS

The accuracy of stream-flow data depends primarily on (1) the permanency of the stage-
discharge relation or, if the control 1s unstable, the frequency of discharge measurements
and (2) the accuracy of observations of stage, measurements of flow, and interpretation of
records.

The station description gives a statement in regard to the general accuracy of the
records. "Excellent” indicates that, in general, the error in the daily records Is
believed to be less than 5 percent; "good,” less than 10 percent; "fair,” less than 15 per-
cent; and "poor," probably more than 15 percent, The records of monthly and yearly mean
discharge and runoff are, in general, more accurate than the dally records.

Yield at some stations as indicated by monthly means may vary widely from natural yield,
owing to diversion, consumption, regulation by storage, Increase or decrease in evaporation
due to artificial causes, or other factors. For such stations figures of "second-feet per
square mile” and "runoff in inches" are not published unless storage or diversion records
are included indicating the extent of the regulation or diversion or unless satisfactory
adjustments can be made for changes in contents or reservoirs or for other changes incident
to use and control. Evaporation from a reservoir is not included in the adjustments for
changes In reservoir contents, unless its inclusion is indicated. Figures of second-feet
per square mile and runoff in inches are also omitted if the dralnage area includes large
noncontributing areas or if the average amnual rainfall over the drainage area is less
than 20 inches.

Many gaging stations on streams in the irrigated areas of the United States are situ-
ated above most of the diversions from those streams, and therefore the discharge recorded
does not show the water supply available for further development, as prior appropriations
below the station must first be satisfied.

The table of monthly discharge presents in summary the distribution of the flow past the
station. The table of daily discharge affords opportunity for more detailed studies of the
variation in flow. As further observations in each succeeding year may be expected to
throw new light on data previously published, it should be borme in mind that such data are
subject to revision in succeeding water-supply papers.

PUBLICATIONS
The results of stream-flow measurements are now published annually in 14 parts, each

part covering an area whose boundaries colncide with natural drainage features as indicated
below:

Part 1. North Atlantic slope basins (St. John River to York River).

2. South Atlantic and eastern Gulf of Mexico basins (James River to
Mississippi River).

3. Ohio River Basin,

4. 8t. Lawrence River Basin,

5. Hudson Bay and upper Mississippi River Basins.

6. Missouri River Basin.

7. Lower Mississippl River Basin.

8. Western Gulf of Mexico basins.

9. Colorado River Basin.

10. The Great Basin.

11. Pacific slope basins in California.

12. Pacific slope basins in Washington and upper Columbia River Basin.

13. Snake River Basin.

14. Pacific slope basins in Oregon and lower Columbia River Basin.
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Water-supply papers and other publicatlions of the Geologlcal Survey containing data on
the water resources of the United States rmay be obtalned or consulted as explained below,

1. Coples may be purchased at nominal cost from the Superintendent of Docurents,
Government Printing Office, Washington, D. C., who will, on application, furnish lists
giving prices.

2. Sets of the reports may be consulted in the libraries of the principal citles in
the United States.

3. Sets are avallable for consultation in the offices of the water-resources branch of
the Geologlcal Survey as follows:

East of the Mississippi River:
Albany, N. Y., 528 Federal Bullding.
Asheville, M. C., 220 Post Office Bullding.
Atlanta, Ga., 410 Grand Theater Building.
Augusta, Maine, Statehouse.
Baton Rouge, La., 124 Geology Building, Louisiana State University.
Boston, Mass,, 939 Post Office Bullding.
Charleston, W. Va., 408 Union Building.
Charlottesville, Va., House G, Dawson Row, University of Virginila.
Chattancoga, Tenn., 442 Post Office Building.
College Park, Md., 105 Engineering Bullding, University of Maryland.
Columbia, 8. €., 207 Creason Building.
Columbus, Ohio, 404 Enﬁineering Experiment Statlion, Ohlo State University.
Harrisburg, Pa., 490 Education Bullding.
Hartford, Conn.,, 203 Federal Building.
Indianapolis, Ind., 205 Underwriters Bullding.
Jackson, Miss., 208 Millsaps Building.
Knoxville, Tenn., 337 Post Office Bullding.
Louisville, Ky., 531 Federal Building.
Madlson, Wis., 666 State Office Building.
Montgomery, Ala., 507 Post Office Bullding.
Morgantown, W. Va., 406 Mineral Industries Building.
New Philadelphla, Ohlo, Muskingum Watershed Conservancy District Building.
Ocala, Fla, 304 Post Office Building.
Pittsburgh, Pa., 515 Plaza Building.
Raleigh, N. C., 938 Capital Club Building
St. Paul, Minn., 1427 New Post Office Bullding.
Trenton, N. J., 228 Federal Bullding.
Urbana, I1l., 14 Post Office Annex, Elm Street.
Washington, D. C., Federal Works Agency Bullding.
Williamsburg, Ky., Kentucky Highway Bullding.

west of the Mississippi River:
Albuquerque, N. Mex., 723 North Second Strest.
Austin, Tex., 302 West Fifteenth Street.
Bismarck, N. Dak., 7 Eltinge Building.
Boise, Idaho, 429 Federal Building.
Denver, Colo,, 16 New Customhouse.
Fort Smith, Ark,, 6 Post Office Bullding.
Helena, Mont., 408 Federal Bullding.
Honclulu, Hawail, 225 Federal Bullding.
Idaho Falls, Idaho, 204 Federal Buillding.
Iowa City, Iowa, 508 Hydraullic Laboratory, University of Iowa.
Lincoln, Nebr., £10 Rudge-Guenzel Building.
Los Angeles, Calif. 429-F United States Post Office and Courthouse.
Oklahoma City, Okla., 535 State Capitol.
Pierre, S. Dak,, Clity Hall,
Portland, Oreg., 606 Post Office Bullding.
Rolla, Mo., Ramsey Building.
St. Louis, Mo.,, 10304 New Federal Building.
Salt Lake City, Utah, 303 Federal Building.
San Francisco, Calif,., 70i Appraisers Building.
Santa Fe, N. Mex., 204 United States Courthouse.
Tacoma, Wash,, 207 Federal Building.,
Topeka, Kans., 305 Federal Building,
Tucson, Ariz., 210 Post Office Bullding.

A list of the Geological Survey publications may be obtained by applying to the
Director, Geological Survey, Washington, D. C.
Prior to publication, records of discharge in provisional form for individual stations

may usually be obtained from the district offices listed above
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Early records of the flow of streams in the United States are published in the reports
listed below. In many of these reports records for years earlier than those indicated have

been included for some streams.

Stream-flow data for the years 1884~1901, in reports of the Geological Survey
(A = Annual Report; B = Bulletin; W = Water-Supply Paper)

Report Character of data Year

10th A, pt. 2 | Descriptive information only.
1lth A, pt. 2 | Monthly discharge and descriptive information....svessevssees | 1884 to September 1890

12th A, pt. 2 | +vvedOeenn.. sasssesaanss Cieesann . . 1884 to June 30, 1891.
13th A, Pte 3 | eees@Oeeersrarnen 1884-92.
14th A, pt. 2 | Monthly A18ChArge. o creroriatatteeriascnarnsssscsasssessser | 188893,

31........ Descriptions, measurements, gage heights, and ratings........| 1893-94.
IGth A, pt. 2 | Descriptive information only.
B 140........ | Descriptions, measurements, gage helghts, ratings, and 1895.

monthly discharge.

Wlleeeouaios |GBEE NEIBht St iinierinionnnorenaonarsorassoronannns eeesen | 1896,
18th A, pt. 4 | Descriptions, measurements, ratings, and monthly diacharge... 1895-96.
W 15.++.....0 | Descriptions, measurements, and gage helghts of streams 1897.

east of the Mississippl River, and Missouri River and
tributaries above Kansas River.

W 16+........ | Descriptions, measurements, and gage heights of streams west 1897.
. of the Mississippl River, except Missouri River and tribu-
taries above Kansas River.

19th A, pt. 4 | Descriptions, measurements, ratings, and monthly discharge. 1897.
W27.... « | Measurements, ratings, and gage heights of streams east of 1898,

the Mississippi River, and Missouri River and tributaries.

W 28......0.. | Measurements, ratings, and gage heights of streams west of 1898.
ghe M ssissippi River, except Missouri River and tribu-
aries.

20th A, pt. 4 | MONthly AiSChATEEs s tecernennrenennens R B 1-1-:

W 35 to 39... | Descriptions, measurements, gage heights, and ratings........ | 1899.

21lst A, pt. 4 | Monthly discharge...................................... 1899.
W 47 to 52... | Descriptions, measurements, gage heights, and ratings 1900.
223 A, pt. 4. | Monthly discharge.......... senascsnssansaasens 1900.
W 85, 66..... | Descriptions, measurements, gage heights, d ratings .. | 1901.
W 75.. ve-s {Monthly discharge.seeescssaseectercencenensnasnsnnes .+ | 1901,

Papers on surface water supply containing records from 1899 to date, grouped by years
and drainage basins, are listed by number on page 8. The data for any particular gaging
station will, in general, be found in the reports covering the years during which the
station was maintained. For example, the data for 1910 to 1920 for any station in the
area covered by part 3 are published in Water-Supply Papers 283, 303, 323, 353, 403, 433,
453, 473, and 503, which contain records for the Ohio River Basin for those years.

The records at most of the stations discussed in these reports extend over a series of
years. Miscellaneous measurements at many points other than regular gaging stations have
been made each year and are published under "Miscellaneous discharge measurements" at the
end of each report, the streams and points of measurement listed appearing in the same -
relative order as the streams and gaging stations in the body of the report. An index of
the records obtained prior to 1904 has been published in Water-Supply Paper 119.

EBach of the reports on surface water supply for the year 1939, issued as Water-Supply
Papers 871 to 884 (see table on p.