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PREFACE

This report was prepared by the Geological Survey in coopera-
tion with the States of Colorado, Iowa, Kansas, Minnesota, Missouri,
Nebraska, and Wyoming, and with other agencies, by personnel of
the Water Resources Division, L.. B, Leopold, chief, under the gen-
eral direction of J. V., B, Wells, chief, Surface Water Branch, and
F. J. Flynn, chief, Basic Records Section,

The data were collected and computed under supervision of dis-
trict engineers, Surface Water Branch, as follows:

V. R. Bennion Iowa City, lowa
H. C. Bolon Rol'a, Mo,
F. F. LeFever Lincoln. Nebr,
W. T. Miller. Denver. Colo.
L. R. Sawyer. St. Paul, Minn,

E. R. Leeson eneees TOPeka, Kans,
mn
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SURFACE WATER SUPPLY OF MISSOURI RIVER BASIN BELOW SIOUX CITY, IOWA, 1938

SCOPE OF WORK

This volume 1s one of a series of 18 reports presenting measurements of stags, dis-
charge, and content of streams, lakes, and reservoirs in the United States during the water
year ending September 30, 1958. Since 1888, when the United States Geological Survey first
studied streamflow in relation to problems of irrigation, similar measurements have been
made at more than 14,000 gaging stations in the 48 States and at many others in the Terri-
tories of Alaska and Hawali. On September 30, 1958, the Geological Survey and cooperating
organizations were maintaining 7,090 gaging stations, including those in Alaska and Hawaii.
Partial-record stations for low flow or for flood flow have been operated at many other
points. In addition, discharge measurements are made at miscellaneocus sites. The records
for the water year October 1, 1957, to September 30, 1958, at gaging stations, partial-
record stations, and miscellaneous sites in the Missouri River basin below Sioux City,

Iowa are given in this report.
COOPERATION

Many State, municipal, and private organizations have cooperated with the Geological
Survey in this work by either furnishing or helping to collect data. Organizations that
supplied data are acknowledged in station descriptions, and organizations that assisted
in the collection of data through cooperative agreements with the Survey are:

Colorado: Office of the State Engineer, J. E. Whitten; State Water Conservation
Board, I. C. Crawford, director, succeeded by F. L. Sparks; Denver Board o® Water
Commissioners, Hudson Moor, Jr., president.

Jowa: Iowa Geologlcal Survey, H. G. Hershey, director and State geologist;
University of Iowa Institute of Hydraulic Research, F. M. Dawson, dean of College
of Engineering, and Hunter Rouse, director; Iowa State Conservation Commission,

B. F. Stiles, director; Iowa State Highway Commission, J. G. Butter, chief engineer
and Mark Morris, director of research; and Iowa Natural Resources Council,
0. R. McMurry, director.

Kansas: State Board of Agriculture, Division of Water Resources, R. V. Smrha,
chief engineer; State Water Resources Board, R. L. Smith, executive secretary.

Minnesota: State Department of Conservation, Division of Waters, S. A. Frellsen,
director.

Missouri: Missouri Geologilcal Survey and Water Resources, T. R. Beverldge,
State geologist; State Highway Commission, R. M. Whitton, chilef engineer.

Nebraska: Department of Roads, L. N. Ress, State engineer, and H. G. Schlitt,
deputy State engineer; Department of Water Resources, D. §. Jones, Jr., director;
Nebraska Mid-state Reclamation District, Doyle Graham, chief engineer; and Sanitary
District No. 1, Lancaster County, R. R. Marlette, chief engineer.

Wyoming: Office of the State Engineer, Earl Lloyd; Wyoming Natural Resources
Board, P. A. Rechard, succeeded by E. R. Lang, chief of water development.
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Assistance in the form of funds or services was given by the Corps of Engineers,
Department of the Army, in collecting records published herein for 132 gaging stations,
of which 8 were in Colorado, 20 in Iowa, 36 in Kansas, 30 in Missouri, and 38 in Nebraska.
Assistance was also furnished by the Agricultural Research Service of the United States
Department of Agriculture, the Weather Bureau of the United States Department of Commerce,
and the Bureau of Reclamation of the United States Department of the Interior.
The following organizations aided in collecting records:
Iowa: Cities of Council Bluffs and Sioux City.
Missouri: City of Kansas Clty, Sho-Me Power Cooperative, Inc., and Union Electric
Co. of Missouri.
Nebraska: Central Nebraska Public Power and Irrigation District, Consumers Public
Power District, and Loup River Public Power District.

DIVISION OF WORK

The stream-gaging work was done by the Water Resocurces Division of the Geological Sur-
vey under the direction of persomnnel shown in the preface. The data for stations in the

several States were collected and prepared for publication in the district offices listed

below.

State District office Address
Colorado a/............. DEIVET . ¢ttt veaienenennn Denver Federal Center.
Towa b/ ... Towa City.eveeeerennen.. 508 Hydraulics Laboretory, University

of Iowa.

Kansas.........ooceuvun.n Topeka 403 Federal Building.
Minnesota............ . St. Paul.. .. 1610 Post Office Building.
Missouri.... Rolla 900 Pine Street.

Nebraska ¢/. e . 510 Rudge-Guenzel Building.
Wyomlng d/........... ..  Denver, Colo Denver Federal Center.

g/ The work in Colorado was done in collaboration with J. E. Whitten, State engineer, and
L. T. Burgess, State chlef hydrographer.
g/ Including Missourl River at Omaha, at Nebraska City, and at Rulo, Nebr.
¢/ Except for Missourl River at Omaha, at Nebraska City, and at Rulo.
The work done in Wyoming was done in collaboration with Earl Lloyd, State engineer.

Information of a more detailed nature than that published for most of tre gaging sta-
tions given in this report is on file in the district offices listed above. All gaging-
station records for Kansas have been analyzed by electronic computer to give: (1) the
number of days in each year that the daily discharge was between selected limits (duration
tables); and (2) the lowest mean discharge for periods of 7, 15, 30, 60, 120, and 183 con-
secutive days in each year. Provisional records of discharge, information on the avail-
ability of electronic computer results, and other unpublished data concerning the gaging-

station records may generally be obtained from the district offices.
DEFINITION OF TERMS AND ABBREVIATIONS

The terms of streamflow and other hydrologlc data, as used in this report, are defined
as follows:

Gaging station i1s a particular site on a stream, canal, lake, or reservoir where sys-
tematic observations of gage height or discharge are obtained. When used in connection
with a discharge record, the term is applied herein only to those gaging statlons where a

continuous record of discharge is obtained.
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Partial-record station is a particular site where limited streamflow data are collected

systematically over a period of years for use in hydrologic analyses.

Cubic foot per second (cfs) is the rate of discharge of a stream whose channel is

1 square foot in cross-sectional area and whose average veloclty is 1 foot per s=3cond.

Cubic feet per second per square mile (cfsm) is the average number of cublc feet of

water flowing per second from each square mile of area dralned, assuming that the runoff
is distributed uniformly in time and area.

Runoff in inches (in.) shows the depth to which the drainage area would be covered if
all the runoff for a given time period were uniformly distributed on it.

Acre-foot (ac~ft) is the quantity of water required to cover an acre to the depth of
1 foot and 1s equivalent to 43,560 cubic feet.

Cfs-day is the volume of water represented by a flow of 1 cubic foot per second for
24 hours. It is equivalent to 86,400 cublec feet, 1.983471 acre-feet, or 646,317 gallons,
and represents a runoff of 0.0372 inch from 1 square mile.

Stage-discharge relation is the relation between gage height and the amount of water

flowing in a channel, expressed as volume per unit of time.

Control designates a feature downstream from the gage that determines the stege-
discharge relation at the gage. This feature may be a natural constriction of the channel,
a long reach of the channel, or an artificial structure.

Contents is the volume of water in a reservoir. Unless otherwise indicated, volume is
computed on the basis of a level pool and does not include bank storage.

The drainage area of a stream at a specified location is that area, measured in a hori-
zontal plane, which is so enclosed by a topographic divide that direct surface runoff from
precipitation normally would drain by gravity into the river above the specified point.
Figures of drainage area given herein include all closed basins, or noncontributing areas,
within the area unless otherwise noted.

WSP 1s used as an abbreviation for "Water-Supply Paper" in references to previously

published reports.
DOWNSTREAM ORDER AND STATION NUMBERS

Beginning with the series of reports for the water year ending September 30, 1951, the
order of listing gaging-statlon records was changed. In this report, In a downstream
direction along the main stem all stations on a tributary entering above a malr-stem sta-
tion are listed before that station. If a tributary enters between two main-stem stations,
it is listed between them. A similar order is followed 1n listing stations on first rank,
second rank, and other ranks of tributarles. To indicate the rank of any tribivtary on
which a gaging station is situated and the stream to which it 1s immediately tributary,
each indention in the listing of gaging stations in the table of contents of ttis report
represents one rank. This downstream order and system of indention show which gaging
statlons are on tributaries between any two stations on a main stem and the rank of the
tributary on which each gaging station 1s situated.

The order of 1listing used before the publication of the 1951 report listed first all
statlions on the main stem from headwaters toward mouth, then all statlons on the uppermost
tributary to the main stem from the tributary's source to mouth, and then all stations

from source to mouth of the uppermost tributary to the tributary.
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As an added means of identification, each gaging station and partial-record station
has been assigned a statlion number. The numbers have been assigned in the same downstream
order used in this report. In assigning station numbers, no distinction is made between
partial-record stations and regular gaging stations, so that the station number for a
partial-record station Indicates downstream-order position in a list made up of both types
of stations. Gaps are left in the numbers tc allow for new stations that may be estab-
lished; hence the numbers are not consecutive., The complete number for each station has
eight digits, but the station number as shown in this report, just to the left of the
station name, consists of only the essential digits of the complete number. TFor example,
for a station with the complete number 6B-6005.00, the station number shown in this report
1s 6005. The notation in the two places to the left of the hyphen 1is the part number; it
is 6B for all stations in this report and 1s therefore omitted.

EXPLANATION OF DATA

The base data collected at gaging stations consist of records of stage and measurements
of discharge. In addition, observations of factors affecting the stage-discharge rela-
tlon, weather records, and other information are used t¢ supplement base data in determin-
ing the daily flow. The records of stage are obtained elther from direct readings on a
nonrecording gage or from a water-stage recorder that gives a continuous record of fluc-
fuations. Measurements of discharge are made with a current meter by the general methods
adopted by the Geological Survey on the basis of experience in stream gaging since 1888.
These methods are described in Water-Supply Paper 888 and are also ocutlined in standard
textbooks on the measurement of stream discharge.

Rating tables giving the discharge for any stage are prepared from stage-discharge
relation curves defined by discharge measurements. If extensions to the reting curves are
necessary to define the extremes of discharge, they are made on the basis of indirect
measurements of peak discharge (such as slope-area or contracted-opening measurements,
computation of flow over dams or welrs, and by other methods), velocity-area studies, and
logarithmic plotting. 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 dis-
charge are computed. If the stage-discharge relation is subject to change because of fre-
quent or continual change in the physical features that form the control, the daily mean
dlscharge 1s determined by the shifting-control methoed, in which correctior factors based
on individual discharge measurements and notes by engineers and observers are used in
applying the gage heights to the rating tables. If the stage-discharge relation for a
station is temporarily changed by the presence of aquatic growth or debris on the control,
the daily mean discharge 1s computed by what 1is essentially the shifting-control method.

At some gaging stations the stage-discharge relation 1s affected by backwater from res-
ervoirs, tributary streams, or other sources. This necessitates the use of the slope
method in which the slope or fall in a reach of the stream is a factor in determining dis-
charge. Information requisite for determining the slope or fall 1s obtalned by means of
an auxlliary gage set at some distance from the base gage. At some statlons the stage-
discharge relation 1s affected by changing stage. If so, the rate of chang: in stage 1s
used as a factor in the determination of discharge.
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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 durilng
the winter, and it becomes impossible to compute the discharge in the usual manner. Dis-
charge for periods of ice effect is computed on the basis of the gage-height record and
occaslonal winter discharge measurements, consideration being given to the available
information on temperature and precipitation, notes by gage observers and englneers, and
comparable records of discharge for other stations in the same or nearby basins. If the
stage-discharge relation is affected by ice, this informatlon is given in a note to the
table. No menticn is made of occasional days of ice effect if the degree of accuracy of
daily records is not changed.

The data herein presented generally comprise a description of the station, a skeleton
rating table, and a table showing the daily discharge and monthly and yearly discharge of
the stream. Records are published for the water year which begins on October 1 and ends
on September 30. A calendar for the water year 1958 1is shown on page IV for the purpose
of finding the day of the week for any date.

The description of the station gives the location, drainage area, records available,
type and history of gages, average discharge, extremes of discharge, general remarks, and
notations of revisions of the previously published record. The location of the gaging
station and the drainage area are obtained from the most accurate maps available. River
mileage, given under "Location" for some stations, is that determined and used ty the
Corps of Engineers unless otherwise noted. Under "Records available" are given the peri-
ods for which there are published records generally equivalent to those at the present
site. Under "Gage" are given the type of gage currently in use and the datum of the pres-
ent gage above mean sea level, and a condensed history of the types, locations, and datums
of previous gages used during the period of records available. Under "Average discharge"
is given the average discharge for the number of years indicated. It is not given for
stations having fewer than five complete years of record or for stations where changes in
water development during the pericd of record cause the figure to have little significance
Under "Extremes" are given the maximum discharge and gage helght; the minimum discharge if
there is little or no regulation; the minimum daily discharge if there 1s extensive regu-
lation (also the minimum discharge 1f useful); and the minimum gage helght (unless it 1s
of no importance). 1In the first paragraph, the data given are for the complete current
water year unless otherwise specified. In the second paragraph, the data given are for
the periods of record within the calendar year dates 1ln the heading (not necessarily those
for the complete years indicated by the heading dates). Reliable information concerning
major floods that have occurred outside the period of record are given in the third or last

paragraph under "Extremes."

Unless otherwlse qualified, the maximum discharge corresponds
to the crest stage obtained by use of a water-stage recorder, a crest-stage indicator, or
a nanrecording gage read at the time of the crest. If the maximum gage height did not
oceur at the same time as the maximum discharge, it is given separately. Inforration per-
taining to the accuracy of the records and conditions which affect the natural flow at the
gaging station is given under "Remarks."
Previously published records of some stations have been found to be 1n error on the

basis of data or information later obtained. Revisions of such records are usually pub-

lished along with the current records in one of the annual reports. In order to make it

542621 O -60 -2
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easier to find such revised records, a paragraph headed "Revisions (water years)" has been
added to the description of all stations for which revised records have been published.
Listed therein are all the reports in which revisions have been published, each followed
by the water years for which figures are revised in that report. In listing the water
years only one number is given; for instance, 1933 stands for the water year October 1,
1932, to September 30, 1933. 1If no daily, monthly, or annual figures of discharge are corr
cerned in the revisions, that fact is brought out by notations after the year dates as
follows: "(M)" means that only the instantaneous maximum discharge was revised; "(m)"
that only the iInstantanecus minimum was revised; and "(P)" that only peak discharges were
revised. If the drainage area has been revised, the reports in which the revised figure
was first published 1s given. It should be noted that for all stations for which cubic
feet per second per square mile and runoff in Inches are published, a revision of the
drainage area necessitates corresponding revision of all figures based on the drainage
area. Revised figures of cubic feet per second per square mlle and runoff in inches
resulting from a revision of the drainage area only are usually not published in the annual
series of reports.

Skeleton rating tables are published for all statlons except those at which the daily
discharge for the greater part of the open-water period was determined by the shifting-
control method, the slope method, or other special methods involving an eculvalent adjust-
ment to the gage height of more than one-tenth foot. Skeleton rating tables are generally
not published for statlons on canals.

For statlons equipped with water-stage recorders, except those on streams subject to
sudden or rapld fluctuation, the dally table gives the dlscharge correspording to the
daily mean gage helght. For stations subject to such fluctuation the dally mean gage
height may not indicate the true daily mean discharge, which must be obtained by averaging
the discharge for parts of the day or by using the discharge integrator, an instrument for
obtaining the dally mean discharge from a continuous gage-helght graph and containing, as
an essentlal element, a curve representing the stage-discharge relation at the station.
For stations equipped with nonrecording gages, the table of daily discharge gives the dis-
charge corresponding to once-dally readings of the gage, or to the mean of twice-daily
readings, or to the mean gage height determined from gage-height graphs based on gage
readings. For perlods of rapidly changlng stage, the daily mean discharge 1s determined
from gage-height graphs based on gage readings, the frequency of which 1s stated in the
statlon description.

In the table of dally discharge, the figures for the maximum day and the minlmum day
for each month are underlined. If the figure 1s repeated, 1t 1s underlined only on the
first day of 1ts occurrence.

In the monthly summary below the dally table, the line headed "Total" gives the sum of
the daily figures; it 1s the total cfs-days for the month. The line headed "Mean" gives
the average flow 1n cubic feet per second during the month. Discharge for the month may
be expressed in cubic feet per second per square mile (line headed "Cfsm"), or in inches
(1ine headed "In."), or in acre-feet {line headed "Ac-ft"). Figures for cubic feet per
second per square mile and runoff in inches are omitted 1f the drainage area includes
large noncontributing areas, or if the average annual rainfall over the drainage basin 1s

usually less than 20 inches.
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In the yearly summary below the monthly summary, the figures of maximum are the maximum
daily discharges, not the momentary discharges when the water was at crest stage. Like-
wise, the minimums in this summary are the minimum daily discharges.

Peak discharges and the times of their occurrence and corresponding gage heights of
most stations are listed below the table of daily and monthly discharge. All iniependent
peaks above the selected base are given. The base discharge, which is given in parenthe-
ses, 1s selected so that an average of about three peaks a year will be presentei. Peak
discharges are not published for canals, ditches, dralns, or for any stream for which the
peaks are subject to substantial control by man.

Footnotes to the table of daily discharge indicate periods when discharge was computed
or estimated by unusual or special methods during periods of no gage-height reccrd and
ice effect, or by other effects that reduce the degree of accuracy of the recorcs. Days
on which discharge measurements were made are indicated by asterisk and footnote unless
they were made at frequent regular intervals, in which instance the general frecuency of
discharge measurements is given under "Remarks" in the station deseription.

For most gaging stations on lakes and reservolrs the data presented comprise a descrip-
tion of the station and a monthly summary table of stage and contents. For some reser-
voirs a table showing daily contents or stage is given. A skeleton table of capacity at
given stages 1s published each year for all reservoirs for which records are published on
a daily basis (whether the daily figures are figures of stage or contents) but is not
published for reservoirs for which only monthly data are given.

At many gaging stations water samples are collected from the streams for the purpose of
making chemical analyses, computing dissolved solids, suspended sediment loads, and
particle-size distribution, or measuring water temperatures. For most of these samples
the results are published in an annual series of water-supply papers entitled "Juality of
Surface Waters of the United States” which is issued in four volumes. In this report
under "Remarks" a reference is made to quality-of-water records collected at gasing sta-
tions on a regular basis and published in the quality-of-water reports. At many other
gaging stations quality-of-water data are obtalned at irregular intervals and published
as "miscellaneous analyses" in quality-of-water reports; such records are not referred to
in "Remarks" paragraph in this report. At many gaglng stations water temperature is
obtained also at the time a discharge measurement is made; such temperature readings are
not reported in the quality-of-water annual reports.

Data collected at partilal-record stations and at miscellaneous sites are given at the
end of each report. Partial-record stations are présented in two tables. The first is a
table of discharge measurements at low-flow partial-record stations, and the second is a
table of anrual maximum stage and discharge at crest-stage stations. Discharge measure-
ments at miscellaneous sites are given in a third table. Occasionally, a series of dis-
charge measurements are made within a short time period to investigate the seepage gains
or losses along a reach of a stream or to determine the low-flow characteristics of an
area., Such measurements are given in special tables after the list of measurements at

miscellaneous sites.
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ACCURACY OF FIELD DATA AND COMPUTED RESULTS

The accuracy of streamflow data depends primarily on (1) the stabllity of the stage-
discharge relation or, if the control is unstable, the frequency of discharge measurements,
and (&) the accuracy of observations of stage, measurements of discharge, and interpreta-
tion of records.

The statlon description states the degree of 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 percent; an¢ "poor," probably
more than 15 percent. The records of monthly and yearly mean discharge ard runoff are,
in general, more nearly accurate than the daily records.

Discharge at some stations, as indicated by the monthly mean, may vary widely from
natural runoff, owing to diversion, consumption, regulation by storage, increase or decrease
in evaporation due to artificial causes, or to other factors. For such stations, figures
of cubic feet per second per square mile and of runoff in inches are not published unless
satlsfactory adjustments can be made for diversions, for changes in contents of reservoirs,
or for other changes incldent to use and control. Evaporation from a reservoir is not
included in the adJustments for changes in reservoir contents, unless it is so stated.

Even at those stations where adjustments are made, large errors in computed runoff may
occur when relatively large negative adjustments are made or when evaporation is large in
comparison with the obssrved discharge.

Many gaging stations on streams in the irrigated areas of the United States are situated
above most of the diversions from those streams, and therefore the discharge recorded does
not actually show the water supply available at the stations for further dsvelopment,

because water must first be supplied to existing irrigation systems.
PUBLICATIONS

To facilitate publication of the annual series of reports, the area of the United States
is divided into 14 parts whose boundaries coinecide with certain natural drainage lines.
Formerly, the results of streamflow measurements were published in 14 volumes, one for
each of the 14 parts. Beginning with the reports for 1951, the records are published in
18 volumes, there belng 2 volumes each for Parts 1, 2, 3, and 6. The boundaries of the
various parts are indlcated by the following list and the map in figure 1.

Part 1. North Atlantic slope basins, in two volumes:

A, North Atlantic slope basins, Malne to Connecticub.
B, North Atlantic slope basins, New York to York River.

2. South Atlantic slope and eastern Gulf of Mexico basins, in two volumes:
A, South Atlantic slope basins, James River to Savannah River.
B, South Atlantic slope and eastern Gulf of Mexico basins, Ogeechee River

to Pearl River.

3. Ohio River Basin, in two volumes:
A, Ohio River basin except Cumberland and Tennessee River basins.
B, Cumberland and Tennessee River basins.

4, St. Lawrence River basin.

5. Hudson Bay and upper Mississippi River basins.

6. Missouri River basin, in two volumes:
A, Missouri River basin above Sioux City, Iowa.
B, Missouri River basin below Sioux City, Iowa.

7. Lower Mississippl River basin.

8. Western Gulf of Mexico basins.
8. Colorado River basin.

10. The Great Basin.

11. Ppacific 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.















GAGING STATION RECORDS

MISSOURI RIVER MAIN STEM

4860, Missouri River at Sioux City, Iowa
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Location.--Lat 42°29'10", long 96°24'45", in NWLSE: sec. 16, T. 29 N., R. 9 E., sixth
principal meridian, on right bank on upstream side of bridge on U. S. Highway 77 at
Sioux City, 2.0 miles downstream from Big Sioux River.

Drainage area.--314,600 sq mi, approximately.

Records available,--October 1897 to September 1958 in reports of Geological Survey.

Monthly discharge only for some periods, published in WSP 1310.

January 1879 to

December 1890 (monthly discharges only) in House Document 238, 73d Congress, 2d session,
Gage-height records collected in this vicinlty September 1878 to

December 1899 are contalned in reports of Missouri River Commission and since July 1889
are contained in reports of U. S. Weather Bureau.

Missouri

Gage.--Water-stage recorder.

River,

929. Sept. 2, 1878, to Dec. 31, 1905, staff, cable, and chain gages at various

locations within 1.7 miles of present site and at varlous datums.

Feb. 14, 1935, chaln gage at present site and datum.

Datum of gage 1s 1,076.96 ft above mean sea level, datum of

Jan. 1, 1906, to

Average discharge.--61 years (1897-1958), 33,040 cfs (23,920,000 acre-ft per y2ar).

Extremes.--Maximum discharge during year, 39,500 cfs July 2 (gage heiggt, 7.28 £t); mini-

mum daily, 4,000 efs Dec. 12; minimum gage height observed, -1.91 f

of freezeup.

1928-31, 1938-58:

Dec. 12, result
Maximum discharge, 441,000 cfs Apr. 14, 1952; maximum gage helght,

24.28 ft Apr. 14, 1952; minimum discharge, 2,500 cfs Dec. 29, 1941; minimum gage height
observed, -3.34 ft Dec. 27, 1946.

Remarks.--Records good except those for periods of ice effect, which are fair.

partly regulated by upstream main stem reservoirs.
made 3 times a month during winter and 6 times a month during rest of year.

Revislons (water years).--WSP 716:

1929-30.

WsSp 876:

Flow

Discharge measurements generally

Drainage area.

Discharge, in cubic feet per second, water year October 1957 to September 1958
Day | oOct. Nov. Dec. Jan, Feb. Mar. Apr. May June July Aug., Sept.
1 29,100| 15,800 8,200 9,300{ 8,000 10,600| 20,200| 26,000| 28,600 30,900| £1,300| 27,800
2 29,800| 16,400 8,090| 10,000| 8,500 9,420 18,700| 26,400 27,800| 35,400 20,900| 27,600
3 | 30,100 T61200| 8,090| 10,500| 7,000 9,920| T9,200| 26,600| 28,400 $500] Be%00| 5
4 | 30,100| 16,000| 8,200 B T,400| 10.500| 20,900| 26,600| 28,100| 23,800| £3,600| 28,600
5 | 32,100} 15,800| 8,090| 10,500| 9,400| 10,200| 24,000| 26,600| 28,100| 23,400| £5,800| 29,600
6 | 32,400| 15,800 8,200( 10,500{ 10,200/ 9,420| 24,000| 26,800| 28,100| 24,800| 27,600| 29,100
7 | 33,800/ 15,800| 8,090| 10,000{ 9,500/ 9,300| 22,400| 26,600| 28,800| 27,100| ©8,800| 28,100
8 | 33,900! 15,200 8,090 8,500 8,600/ 9,180| 24,600| 27,400| 28,100 28,400} £7,400| 27,600
9 | 33,000| 15,000| 8,090 8,100| 8,900| 9,180| 27,100| 27,400| 28,400 29,600| z7,100( 27,800
10 | 30,900| 15,100( 8,000 9,000 9,000| 9,050/ 27,100| 27,400| 28,100{ 30,100| £8,100| 27,800
11 | 30,600 15,100 7,000| 9,500| 9,300| 9,050| 27,100| 27,400| 26,400 26,600| £8,800| 27,800
12 30,900| 15,400| 4,000| 10,000| 9,600| 9,050| 26,600 27,400| 26,400| 25,200| £9,600| 27,600
13 31,200 15,600| 5,500| 9,600 9,200 9,050| 26,000| 26,800| 26,800| 25,200| £9,800| 28,400
14 | 31,500 15,600| 8,000 9,300| 9,400| 9.050| 25,800| 27,100| 26,000| 25,800| %9,600| 29,600
15 | 32,100| 15,200 10,000| $,300| 9,700/ 9,050| 25,500 26,200| 25,200{ 27,600| £7,600| 29,400
16 30,600| 14,200{ 9,500| 9,400| 9,400 9,180| 25,400| 26,000| 25,200| 28,600 £7,100| 28,100
17 30,400 11,700 9,420; 9,400 9,600| 9,180| 25,600| 25,400{ 25,600| 28,800 £7,600| 27,800
18 30,900| 10,400( 9,300| 9,300| 9,700| 9,180| 25,200 25,600| 26,000| 29,100| £7,600| 27,800
19 31,200 9,800 9,050{ 9,200| 9,700 9,050| 25,600| 25,000| 27,800| 29,600| £7,800| 27,800
20 31,200 9,550| 8,800| 9,100| 9,800| 9,050| 25,800| 24,800| 28,600| 28,800| £9,400| 28,100
2 33,000, 9,420| 8,680 9,050| 9,900 9,050| 26,200| 25,000| 29,400| 25,800| 29,400| 28,400
22 33,000| 9,420| 8,920| 9,050| 10,300| 8,920| 26,200| 25,400| 29,600| 23,400| 28,600| 28,600
2 33,300| 9,550| 9,420 8,920 11,300 8,800| 25,600 25,600| 29,600| 23,400| £9,100| 29,100
24 30,600\ 9,180 9,420\ 8,920| 11,200| B,BOG| 26,000| 26,200| 29,100| 25,400| z7.800| 28,800
25 26,400| 9,180 9,420 8,800{ 10,900| 9,180| 22,200/ 27,100| 29,100| 26,000 27,800| 28,600
2 25,000| 9,180 9,300 9,050 11,000| 9,420| 21,100| 28,100| 28,400| 24,000 £8,400| 28,800
27 23,400/ 9,050 9,300| 8,320| 13,000| 9,920| 23,000| 28,600| 27,800| 25,400| 27,600| 28,400
2 21,800/ 8,440 9,300 7,000 12,000( 26,000| 28,400( 28,600 23,800 27,800| 28,100
2 19,500{ 8,440| 8,920 7,000 13,800| 26,000| 28,600| 29,600| 24,600 £8,400| 28,600
30 17,600| 8,200 8,800 8,000 17,000| 26,000| 28,400| 30,400| 25,800| 28,600} 29,400
31 15,800 - 8,600 8,500 19,400|-------| 30,100 25,800 £8,100 |- ---~--
Total| 905,000|379,710|261,790|283,610|271,500|314,050 [735,200|831,000|838,100 |833,700 |849,100 |851,400
Mean| 29,190| 12,6680| 8,445| 9,149| 9,696| 10,130| 24,510| 26,810| 27,940 26,890 27,390 28,380
Ac-ft| *1,795)753,100)/519,300|562,500|538,500)622,900| #1,458| #1,648) #1,662| #1,654| $1,684 #1,689
Calendar year 1957: Max 34,400 Min 4,000 Mean 19,920 Ac-ft 14,430,000
Water year 1957-58: Max 35,400 Min 4,000 Mean 20,150 Ac-ft 14,590,000

Peak discharge (base, 80,000 cfs).--No peak above base.

# Expressed in thousands.
Note .--Stage-discharge relation affected by ice Dec, 10-16, Dec, 31 to Jan. 20, Jan, 29 to Feb, 22.
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6000.

Location.--Lat 42°32'05", long 96°24'35",

Drainage area.--65.1 sq mi.

PERRY CREEK BASIN

Perry Creek at 38th Street, Sioux City, Iowa

in SELSEY sec. 8, T. 89 N., R. 47 W., on right
upstream abutment of bridge on 38th Street in Siocux Clity, 3.6 miles upstream from mouth.

Records avallable.--October 1945 to September 1958.

Gage.--Water-stage recorder.
Sioux City bench mark). Prior to Ma
high-water recorder operating above

Average discharge.--13 years, 17.8 c¢fs (12,890 acre-ft per year).

Datum of gage is 1,117.04 ft above mean sea level (city of
20, 1954, wire-weight gage with sudplementary
.0 ft gage height, both at same site and datum.

Extremes.--Maximum discharge during year, 1,540 cfs May 31 (gage height, 8.89 ft); no
e y y

ow for many days.
1945-58;

Maximum discharge, 7,780 cfs Sept. 10, 1949 (gage height, 21.80 ft), from

rating curve extended above 1,700 cfs on basis of slope-area measurement of peak flow;

no flow at times in 1946, 1958.

Flood of July 7, 1944, reached a stage of about 25.5 ft, from floodmarks (discharge,
9,600 cfs, by contracted-opening method, by Corps of Engineers).

Remarks.--Records good except those for periods of ice effect or no gage-height record,

which are poor.

Revisions.--WSP 1440: Drainage area.

Rating table, water year 1957-58, except periods of lce effect (gage

height, in feet, and discharge, in cubic feet per second)
0.6 [¢] 1.0 4.0 2.0 68
.7 .1 1.1 7.0 3.0 186
.8 7 1.3 16 5.0 §20
.9 2.0 1.5 28
Discharge, in cubic feet per second, water year October 1957 to September 1958
Day Nov. Dec. Jan. Feb, Mar Apr. May June July Aug, Sept.
1 13 2.2 0.8 1.7| als *4.0 *3.8| 33 0.6] 22 o
2 8.5 *2.2 *.6 1.7 8.0 4.0 4.2 13 1.9 6.0 **0
3 2.9 1.7 .5 1.7 7.0 4.5 4.2 12 1.5 1.5 [o]
4 1.8 1.7 .4 1.7 6.0 11 3.5 9.7 1.7 *.8 ¢
5 1.5 2.3 .4 *1.7 5.0 153 3.1 6.3 1.2 .4 .2
6 5 1.4 2.2 .5 1.7 *4.0 43 2.9 4.8 1.0 .8 2
7 1.5 1.4 1.8 .5 1.7 3.5 22 4.8 4.2 *.8 .4 .1
8 3.5 1.4 1.5 .5 1.6 3.0 18 5.4 28 .8 .2 0
9 1.2 .9 1.5 .6 1.6 4.5 15 4.5 *9.5 2.5 .1 0
10 .8 1.2 1.4 .8 1.8 4.5 13 3.5 4.2 1.8 .1 o}
11 .8 1.8 o4 1.0 1.5 4.0 11 2.9 2.7 1.5 .1 o]
12 .9 2.0 .3 1.0 1.5 4.0 1o 2.3 3.3 1.2 1 o
13 1.2 1.5 .8 1.2 1.4 4.0 11 2.0 4.5 1.0 .7 [o]
14 1.1 1.7 1.2 1.4 1.3 4.0 10 2.9 3.3 1.0 1.1 1.1
15 2.9 2.8 1.2 l.2 1.2 3.0 8.3 2.5 2.7 .9 4 .4
16 1.8 4.2 1.5 1.2 1.1 2.5 8.1 *2.0 2.5 .6 .3 .1
17 *1.4 3.3 2.7 1.2 1.0 3.0 8.1 4.8 2.2 .7 0o W1
18 1.4 2.3 3.5 1.2 1.0 3.0 7.4 7.0 1.8 .7 *0 [}
19 1.7 2.7 3.1 1.2 1.0 4.0 7.4 2.7 1.7 2.6 o *0
20 1.7 2.7 *2.7 1.2 1.0 5.5 a6.0 1.5 1.7 1.2 .1 [¢]
2 4.8 2.5 2.7 *1.3 1.0 5.5 *5.1 1.2 1.5 *1.1 0 .1
22 3.8 2.2 2.9 1.3 1.0 4.5 a4.8 1.4 2.9 .6 0 .1
23 3.5 3.5 2.9 1.5 2.0 6.0 24.6 1.1 2.9 .4 .8 .1
24 2.7 3.8 2.3 1.7 4.0 8,9 a2o0 1.0 2.2 yd -4 [o]
25 1.8 3.8 2.7 1.7 6.0 *4.8 a8.0o .9 2.0 .5 d [¢]
26 1.5 *4.2 2.0 1.7 10 3.5 26.0 1.5 2.5 .4 .2 0o
27 1.4 4.5 2.0 1.7 140 3.3 a5.0 1.2 *1.4 38 Wd ¢}
28 1.7 3.3 2.0 1.7 40 3.3 24.5 1.0 7.8 W1 o
29 1.7 2.3 1.5 1.7 - 3.8 a4.,0 1.0 2.2 [¢] 0
30 1.8 1.5 1.2 1.7~ ~77 3.8 a4.0 -8 3.5 .3 0
31 L A N I 1.0 1.7~~~ 3.5 77777 2.7 [N
Total| 51.5 90.6 59.1 35.1| 232.7| 148.4| 441.8 169.3 84.2 37.1 2.5
Mean 1.68 3.02 1.91 1.13 8.31 4.79 14.7 .64 2.72 1.20 0.08
Cfsm| 0.025 0.046 0.029 0.017 0.128 0.074 0.226 0.087 0.042 0.018 | 0.0012
In, 0.03 0.05 0.03 0,02 0.13 0.08 0.25 0.10 0.05 0.02 0.001
Ac-ft 102 180 117 70 462 294 876 336 167 74 5.0
Calendar year 1957: Max 356 Min 0.2 Mean 5.47 Cfsm 0.084 In. 1.14 A=-ft 3,960
Water year 1957-58: Max 520 Min © Mean 5.35 Cfsm 0.082 In. 1.10 A=-ft 3,870

Peak dischirge (base, 400 cfs).--Apr. 5 (3 a.m.) 652 cfs (5.57 ft); May 31 (4:30 p.m.) 1,540 cfs

(8.89 ft).

* Discharge measurement made on this day.

*#* Field estimate made on this day.

a No gage-height record; discharge estimated on basis of weather records and records for nearby
stations.

Note.--Stage-dilscharge relatlon affected by ice Dec., 9-16, Dec. 27 to Feb. 27, Mar. 2-22 (no gage-
height record Feb. 13-26, Mar. 2-5; discharge estimated on basis of 1 discharge measurement, weather
records, and records for nearby stations).




FLOYD RIVER BASIN 15
6001. Floyd River at Alton, Iowa

Location.--Lat 42°58140", long 96°00'00", in NEL sec. 11,T. 94 N., R, 44 W., on left bank
at downstream side of Chicago and North Westem Railway Co. bridge at east edge of
Alton, 22 miles upstream from confluence with West Floyd River, and 42 miles upstream
from mouth.

Drainage area.--265 sq mi.
Records available.--December 1955 to September 1958.

Gage.--Water-stage recorder. Datum of gage is 1,269.55 f't above mean sea level, datum of
19

Extremes.--1955-56: Maximum discharge durlng period December to September, 287 cfs July 11
(gage height, 9.45 ft); minimum daily, 0.1 cfs for many days.
1956-57: Maximum discharge during water year, 440 cfs July 4 (gage height, 10.54 ft);
no flow Oct. 14, 15,19-24, Oct, 27 to Nov. 3.
1957-58: 