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FOREWORD

This is No. 1 of a new series of water-supply bulletins. By means
of eooperative programs participated in by the surface water and
ground water divisions of the water resources branch of the United
States Geological Survey and the Towa Geological Survey, and with
the aid and encouragement of the Towa Institute of Hydraulic Re-
search, the State Conservation and Highway Commissions, the State
Department of Health, and other interested institutions, groups, and
individuals, valuable data are collected. Information concerning
flood, low water and average stream flow and lake stages; pumpages,
water level fluctuations, and ground water reserves: and the geological
factors involved in the drilling, construection, maintenance and use of
water wells, and the guantity and quality of well water available in
different rock formations at different depths in different parts of
Towa are included.

As these programs are continued data will accumulate. Tt seems
wise to make them useful by publication from time to time. Even
though some data are published in nation-wide government reports, it
is thought that these pertaining particularly to Iowa assembled in
State bulletins would render the data more readily available and use-
ful to interested persons in this State.

It is hoped that water-supply bulletins to follow will appear at a
rate of about one a year.

A. C. Trowbridge
Director and State Geologist

July 31, 1942
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SUMMARIES OF YEARLY AND FLOOD FLOW RELATING
TO IOWA STREAMS

1873-1940

Prepared under the direction of

Lawrence (U, CRAWFORD

ABSTRACT

As a result of the need for basie data and the lack of a current and convenient
summary concerning the surface-water resources of Iowa, a synoptie inventory has
been prepared as a part of the present State-wide program which is made possible
by State and Federal cooperative action. These hydrologie data are assembled in
abbreviated form for the convenience of the public and in order that a current
State report containing stream-flow records under one cover will be more readily
accessible for Towa.

This inventory is here presented in the form of a brief compilation report which
summarizes results of stream-flow measurements relating to Towa streams through-
out the years during which local, State and Foederal agencies have cooperated in
Towa with the water resources branch of the United States Geological Survey.

The principal basic data consist of concise summaries for gaging stations in
Towa and certain relevant locations adjacent thereto for which records for five or
more complete years have been collected. These summaries include a comprehen-
sive deseription and history of each station followed by a table giving in con-
venient form and for general use the figures of maximum and minimum dnily dis-
charge and yearly mean discharge and wunoff for the water and ealendar years of
record. In addition, approximately 300 misecllaneous discharge measurements,
which have been made within the State of Towa, are included in an original and
convenient listing. A summary of maximum discharges at 115 places is also given
together with other data pertinent to flood flow in Towa.

References to original sources are made insofar as possible throughout the report
in order to assist those making detailed studies. In gencral, available records have
been reviewed and summarized up to September 30, 1940, with exceptions appropri-
ately noted.  An aggregate of about 950 station-years of recorded experience at 66
stations in drainage hasing in or contiguous to Town are covered by these sum-
maries, nuthenticated records for which extend back with decreasing completeness
to 1873,

The basie tabulations are aceompanied by a brief text outlining the need for
basie facts regarding the water resources of Lowa, a resume of the Federal and
State cooperative program and the related stream-flow measurement work in lowa,
and statements introductory to the presentation of the gaging-station summaries,
Finding references, definition of stream-gaging terms, hydraulic conversion tables
and equivalents have been made component parts of this report.

It should be emphasized that this report is primarily a condensed statistieal
inventory and that it has not been possible to inelude any daily discharge records
or comprehensive analyses of the data.
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INTRODUCTION

The considerate and proper use of the water of Towa is a vital ques-
tion. Adequate information on the quantities of water available and
the range of stages that may be expeeted in surface-water courses is
essential in the design and construction of hydraulic works of all
kinds, including struetures for flood protection, municipal supplies,
power and industrial plants, discase and pollution control, drainage of
lands, navigation developments, and storage of water for various pur-
poses.  Sueh data are also necessary for the establishment of the eleva-
tions of railroad and highway grades, the design of bridge and culvert
openings, and the operation and administration ol all structures and
developments relating to the use and conservation of water. The cost
of obtaining such basie data represents an almost negligible fraction of
the expenditures for water works, sewage treatment plants, aiv-condi-
tioning developments, and dams and bridges, in the suceessful design,
operation, and maintenance of which the quantity of water available,
or encountered, may be a most important factor.

Administrative, regulatory and advisory planning bodies, of local,
State and Federal character are ever in need of or seeking information
upon which to base their recommendations relating to the water re-
sources of Towa. When such planning and recommendations proceed
without the benefit of stream-flow records or without an understand-
ing of them, they become not merely diffieult but often fail to serve
the best interests of the commonwealth in the development, proteetion,
and preservation of the water resources of this State. Thus, pertinent
and reliable records have been in demand by numerous city, county,
State, and Tederal agencies and by agricultural, eivie, and industrial
groups as well as private individuals,

Agrieultural as well as industrial expansion and development pro-
vides ample proof that water in general, and water courses in par-
ticular, are of strategie importance as a national resource. The water
of this State, in addition to the land, is a valuable mineral resource to
he conserved for most beneficial use. It is also, at times, a destructive
agent against which proteetion is needed. Stream-flow records serve
the same purpose with respeet to water that mapping, landline sur-
veys, and recording the transfer of title accomplish for private and
public benefit with respeet to land. Records of stream flow should be
looked upon in the same light as the records of land which are main-
tained and kept in every county court house in this State. However,
stream-flow data, unlike data collected in land surveys and other types
of engineering work, must be collected before they are needed, and
obviously eannot be obtained in a relatively short time. I'loods and
drouths, like fires, demand prior preparatory consideration with
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seientific methods and praetieal works for use during their ocenrrence.

The conditions of stream flow in any one period are not likely to
be duplicated exactly in any succeeding period, but a measurement
of the regime existing for a series of years is essential.  Unless system-
atic inventories of stream flow and various other related data are
readily available, there is no real basis for any comprehensive formu-
lation of plans for the conservation, eontrol, and use of the water re-
sources of Towa.

Resume of Nation-wide Program for Water Resources Investigations

To meet the needs for stream-flow data in all parts of the country,
a systematie study of the water resources of the United States was
begun in 1888 by the Federal Government through what is now the
water-resources hranch of the United States Geologieal Survey, which
is sometimes referred to as the Federal Survey. The work has con-
sisted largely in the measurement of rate of flow of streams and
studies of conditions affeeting that flow: but speeial investigations
have also been made of such elosely allied problems as flood character-
isties, water storage, water power, ground water, quality of water, and
measurement of sediment loads. Most of the results of these investiga-
tions have been published in a series of water-supply papers of which
over 900 have been issued. A monthly water resources review, which
gives the current and outstanding ground and surface-water condi-
tions in the United States and adjacent parts of Canada, has been of
timely interest and value as a publie serviee in conneetion with agri-
cultural and industrial expansion for the National Defense effort.

In order to facilitate the investigation of surface waters, the Federal
Survey has divided the United States into 14 major drainage basins,
or parts, the boundaries of which coineide with natural drainage fea-
tures as indieated below :

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

River).

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

Ohio River Basin,

. St. Lawrenee River Basin.

THudson Bay and upper Mississippi River Basins.

. Missouri River Basin,

Lower Mississippi River Basin.

. Western Gulf of Mexico basins.

. Colorado River Basin.

. The Great Basin.

Pacitic slope basing in California.

[

D=

=

—_
H o oo
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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.
Results of stream-flow measurements are now published annually in
14 water-supply papers or parts, each paper or part covering data on
the indicated drainage basins. In this system, Towa makes up a portion
of parts 5 and 6 as shown on plate 1.

The field work for these investications and reports is being con-
ducted by 36 distriet offices of the Water Resources Branch which
has an office in the Hydraulics Laboratory of the Iowa Institute of
Hydraulic Research at the State University of Towa, Iowa City. The
measurements of flow of streams and measurements of stage and con-
tents of lakes and reservoirs have been made at over 8,800 gaging sta-
tions in the United States and also at many stations in Hawaii and
Alaska. In July 1940, about 4,700 gaging stations were heing main-
tained by the Survey and cooperating organizations. Beeause of the
recognized need, in the public interest, for reliable and continuous
records of stream flow, the work has been carried on largely by the
Federal Survey in cooperation with the several States, Corps of
Engineers, U. S. Army, and other agencies. In 1940, over 45 State
organizations and many munieipalitics as well as other federal
agencies were actively cooperating in this nation-wide program, of
which the work in Towa is a part.

History of Slate Cooperative Stream-Flow Work in lowa

The State and Federal cooperative colleetion of systematie stream-
flow records was initiated in Towa in 1914. Prior to that time, a few
records were obtained by special arrangements for the period 1903-06.
Since 1903, an aggregate of 101 measurcment stations have been
established and maintained during various periods by the Federal
Survey acting alone, or in cooperation with the State of Towa or
other agencies such as the Corps of Engineers, U. S. Army. During
the 4 years, 1937-40, an average of about 450 current-meter discharee
measurements were made each year to determine and verify the rela-
tion between stage and discharge (rating) at an average of about 65
gaging stations in Towa. A total of 39 water-stage recorders, which
make a continuous graphical record of the fluetuation in water level,
were in operation on December 31, 1940. The operation of all of these
stations through the cooperative program has provided some factual
quantitative information and enabled the accumulation of other sup-
plementary data, authenticated records for which extend hack with
deereasing completeness to 1873,
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Numbers of water-supply papers containing results of stream measurements, 1899-1941
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1o0ONe. 5. 261 262 263 264 265 266 267 268 269 | 270, s271 oL 272 272 272
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LR 221 322 323 324 825 326 SR 328 329 330 331 | 332-A | 332-B 332-C
19¥5 0 sl 352 59 354 555 356 g5 358 359 360 361 | 362-A | 362-B 362-C
AlehE 381 382 383 384 385 386 387 388 389 390 391 392 393 394
BECRTE 55 401 402 403 404 405 406 407 408 409 410 411 412 413 414
1906 et o 431 432 433 434 455 436 437 438 439 440 441 442 443 444

451 452 453 454 455 456 457 458 459 460 461 462 463 464

471 472 473 474 475 476 477 478 479 480 481 482 483 484
1919—20.. 501 502 503 504 505 506 507 508 509 510 51 512 515 514
Toomeiae s 5271 522 825 524 7 525 526 527 528 529 530 531 552 535 534
1922508 541 542 543 544 545 546 547 548 549 550 551 552 555 554
1928 it e eid 561 562 563 564 565 566 567 568 569 570 571 572 273 574
1027 Do 581 582 583 584 585 586 587 588 589 590 591 592 593 594
1925560 s 601 602 603 604 605 606 607 608 609 610 611 612 613 614
19264k 621 622 623 624 625 626 627 628 629 630 631 632 655 634
1927 ket 641 642 643 644 645 646 647 648 649 650 651 652 653 654
1928 JEis. 661 662 663 664 665 666 667 668 669 670 671 672 673 674
1929 0% e 681 682 683 684 685 686 687 688 689 690 691 692 693 694
1950 .. s 696 697 698 699 700 701 702 703 704 705 706 707 708 709
1930 . oteie 11 712 T3 714 715 716 7T 718 719 720 TP 722 723 724
19520 s 726 727 728 729 730 731 732 763 734 735 736 73K 738 739
198 na. 741 742 743 744 745 746 747 748 749 750 751 752 055 754
1984 oo 756 757 758 759 760 761 762 763 764 165 766 767 768 769
1355 einia 781 782 783 784 785 786 787 788 789 790 791 792 793 794
198605 801 802 803 804 805 806 807 808 809 810 811 812 813 814
1837/ viotste 821 822 823 824 825 826 827 828 829 830 831 832 833 834
19B8s e 851 852 853 854 855 856 857 858 859 860 861 862 865 | 864
1959054 871 872 873 874 875 876 877 878 879 880 881 882 883 884
1940: .0« 891 892 893 894 895 896 897 898 899 900 901 902 903 904
§o41...00% 921 922 923 924 925 926 927 928 929 930 931 932 933 934

Loup, Platte, and Elkhorn Rivers and tributaries below Platte River.
Tributaries of Mississippi River from east.

Lake Ontario and tributaries to St. Lawrence River proper.

Hudson Bay only.

New England rivers only.

Hudson River to Delaware River, inclusive.

Susquehanna River to Yadkin River, inclusive.

a Rating tables and index to Watér-Supply Papers 35-39contained in Water-Supply
Paper 39. Tables of monthly discharge for 1899 in 21st Annual Report, part 4.

b James River only.

¢ Gallatin River.

d Green and Gunnison Rivers and Colorado River above Gunnison River.

e Mojave River only.

f Kings and Kern Rivers and south Pacific slope basins.

g Rating tables and index to Water-Supply Papers 47-52 and data on precipitation, Platte and Kansas Rivers.
wells, and irrigation in California and Utah contained in Water-Supply Paper 52. The Great Basin in California, except Truckee and Carson River
Monthly discharge for 1900 in 224 Annual Report, part 4. Basins.

h Wissahickon and Schuylkill Rivers to James River. t Below mouth of Gila River.
i Scioto River. u Rogue, Umpqua, and Siletz Rivers only.
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INTRODUCTION 11

Since 1914, with the exception of the period 1928-32 various State
departments, educational institutions, counties, and eities have co-
operated with the water resources branch of the United States Geo-
logieal Survey in a program working toward adequate and continuous
records relating to the surface waters of Towa. The engineering
schools at Ames and Towa (fity have always given encouragement and
shown active interest in the work.

During 1928-32 the work was completely abandoned, and it has at
other times been seriously handicapped by the failure of the State of
Towa to make available cooperative funds, without which Federal con-
tribution is impractieable. In the Federal appropriation acts the
availability of United States Geological Survey funds is made con-
tingent upon the States or municipalities contributing at least half
of the total cost of collecting the records. Cooperative stream gaging
in Towa was re-established in October 1932, through the facilities of
the Towa Institute of Hydraulic Research and the efforts of the late
Professor F. A. Nagler in collaboration with N. C. Grover, then chief
hydraulic engineer of the Federal Survey. Sinee 1932 the Institute
of Hydraulic Research has performed an exemplary function for the
State of Iowa—providing an impressive portion of the State facilities
for the cooperative stream-gaging program.

Prior to 1928 the prineipal State cooperating agencies were the
Highway Commission, Gcological Survey and Engineering Experi-
ment Station at Towa State College. In the period 1932-39, the prin-
cipal State cooperating agencies were the University of Towa Institute
of Hydraulic Research, Department of Health, Planning Board,
Fish and Game and Conservation Commissions and Geological Survey.,
In this period, some State funds were provided by the Legislative
Interim Committees as well as from the regular funds of the indicated
State departments and special funds of the Institute of Hydraulie
Research. While such a variety of assistance was an indication of
the extent of State interest, it obviously was not conducive to con-
tinuous and systematie operation of the hasic program for which a
stable finanecial support is a prime requisite.

In recent years the sympathetic attitude of (Governor (icorge A.
Wilson, Comptroller . Fred Porter, and Legislative Interim and
Senate Committees have been most helpful with some of the fiseal
arrangements which, if maintained by the State, will provide Towa
with some important facts concerning its water resources. As a result
of such interest, in 1939 the 48th General Assembly of Towa recognized
the desirability of some definite and regular legislative support and
accordingly provided the first biennial appropriation of $4.500 to
the Towa Geological Survey for stream-gaging cooperation.  This
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appropriation replaced the previous intermittent econtributions of
several State departments, and together with the special funds of
the Institute of Hydraulie Research and Conservation Commission
constituted the State aid in 1940. Records of lake levels and supple-
mentary stream measurements have been earried on as a part of the
cooperative program and incident to the authorized jurisdietion of
the Conservation  Commission  over artifieial  State-owned lakes,
meandered streams, and natural lakes of Towa. Through the authority
of State and Federal statutes, the offieial stream and lake-level
measurements and related publications have come to he recognized
as a publie neecessity and an unbiased souree of reference when water
problems are encountered.

In 1940, the work in lowa was done under cooperative agreements
as follows: Towa (ieological Survey, Dr. A. €. Trowbridge, Director
and State Geologist ; State University of Towa Institute of ITydraulie
Research, 1. M. Dawson, Director and Dean of College of Engineering
and Professor I5. W. Lane, Associate Director: and the Towa State
Conservation Commission, M. L. Hutton, Director, and his successor,
I, T. Schwob.

In addition in 1940, the following cities, counties and other ageneies
were assisting with the work throueh the Institute of Hydraulie
Research, or in various other wavs: School of Civil Engineering at
Towa State College; Appanoose and Deeatur Countics; the cities of
Boone, Cedar Rapids, Clarinda, Des Moines, Red Oak, Ottumwa,
Spencer and Waterloo; Des Moines Water Works; Jacob 15, Decker
and Sons, Central States Power and Light Corporation ; Central States
Eleetrie (fo.; Interstate Power Company; lowa Electrie Co.; lowa
Ileetrie Light and Power Company ; and Mississippi River Power Co.

This summary and compilation report constitutes a part of the
present State-wide program which is made possible by State and
Tederal cooperative action as outlined in the preceding paragraphs.
As the State finaneial cooperation in Towa is below the requirements
for the work and that provided in surrounding States, the necessity
for continuing and enlarging the State faeilities for the colleetion
and publication of stream-flow data for Towa should be emphasized.
It ecannot be overemphasized that such records arve indispensible for
the consideration of all matters relating to the utilization of the water
resources of Towa,

Previous State and Federal Publications of Stream-Flow Records
The records of the United States Geological Survey and cooperating
agencies form the original source of practically all existing quantita-
tive stream-flow information in Towa. The annual stream-tlow reports
of the Federal Survey that include basie data for Towa and the prin-
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cipal earlier State reports on this subject are listed in table 1. This
bibliography of hydrometric data for Towa will be convenient as a
source reference to daily discharge records and other detailed informa-
tion beyond the scope of this report. The table gives by vears and
major drainage basins, the numbers of the surface water-supply
reports published from 1899 to 1940. (See also table on back of pl. 1).
In general, the data for any particular station in Towa will be found
in the reports covering the years during which the station was main-
tained. An index of the records obtained in the United States prior to
1904 has been published in Water-Supply Paper 119.

The records at most of the stations discussed in these water-supply
papers extend over a series of years. Miscellaneous measurements at
many points other than regular gaging stations have been made each
vear and are published under ‘‘Miscellaneous discharge measure-
ments’” at the end of each report. Records of yearly discharge and
runoff for certain stations in lTowa are summarized among those of
other States in convenient form in Water-Supply Papers 875 and 876
which contain stream-flow records collected in 1939,

In 1935, the Towa State Planning Board sponsored and released a
State report as shown in table 1. That report was prepared in eollabo-
ration with the Towa Institute of Hydraulic Research, various relief
administrations, and the Federal Survey. It contains records which
are largely based on field data collected by the Federal Survey and
previously published (some of which have been revised), as well as
some records not included in the water-supply papers of that organi-
zation. It presents in one volume of 567 pages the daily stream-flow
records for 37 gaging stations in Towa up to December 31, 1932,
Unfortunately, it has not been financially possible to publish a similar
one-cover summary of all the daily data collected and published in
the annual series of surface water-supply papers of the Federal Sur-
vey sinee 1932,

Concerning localized and specialized investigations for the collee-
tion of eertain hydrologic information, the Iowa Engincering Experi-
ment Station at Ames has released a rainfall and runoff report (Rain-
fall and Discharge Records for Northern Iowa Drainage Distriets,
by 'W. J. Schlick, Bulletin 141, Towa State College, 1939) covering the
growing season during 1920-32 in several drainage distriets of northern
Towa. Some very small-scale results of runoff and erosional losses
have also been published (Soil and Water Conservation Investigations,
Technical Bulletin No. 558, U, S. Department of Agriculture, 1937)
from the soil and water conservation investigation on the 200-acre
Lawson farm near Clarinda, which has been under lease as an ero-
sional control experimental area of the U, S, Department of Agrieul-
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TABLE 1.—Publications Containing Results of Stream Measurements in ITowa

Federal Publications
Numbers of U. 8. Geological Survey water-supply papers containing
results of stream-flow measurements in Iowa, 1809-1940,

Part 5 Part 6
Year Mississippi River Basin Missouri River Basin
1809 36 36, 37
1900 49 49, 50
1901 G35, 66, 75 66, 75
1902 83, 85 84
1903 98, 99, 100 49
1004 128, 130 130, 131
19805 171 172
1906 207 208
1907-8 245 246
1909 265 266
1910 285 246
1011 305 206
1912 325 296
1913 355 356
1914 385 386
1915 405 406
1016 445 436
1017 455 456
1918 475 476
1919-20 505 506
1921 525 526
1622 545 546
1023 565 566
1924 585 586
1925 605 606
1626 625 626
1027 (45 646
1028 G665 G666
1929 685 686
1930 700 701
1931 715 716
1932 730 731
1033 T45 746
1934 760 761
1935 785 786
1936 805 806
1937 825 826
1938 855 856
1939 875 876
1940 805 806

State Publications
(1) Stream flow records of Towa, 1873-1032: Towa State Planning Board, Water
Resources Committee, 1935. (Out of print).

(2) Rainfall and discharge records for northern Iowa drainage districts, by
W. J. Schlick: Bulletin 141, Towa Engineering Experiment Station,
Ames, Towa, 1939,
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ture in cooperation with the Towa State College. A detailed summary
of the data pertaining to rainfall, runoff, and ground-water levels,
as well as annual summaries of land use within the noteworthy Ralston
Creek investigational area, have been published (A Summary of
Hydrologic Data Ralston Creck Watershed, 1924-35, by F. T. Mavis
and Edward Soucek, University of Towa Studies, Bulletin 9, 1936)
and distributed widely in the engineering profession through the
facilities of the Towa Institute of Hydraulic Research,

The reports of the Corps of Engineers, U. S, Army, to the Congress
of the United States contain the results of authorized rviver surveys
and studies which are valuable sources of reference for related tech-
nical data. In addition, a historical publication entitled ““Towa: The
Rivers of Her Valleys,”’ by William J. Petersen was issued in 1941
in the usual attractive format of the State Historical Society of Towa.
This publication includes interesting material of historical character,
together with some associated technical information.,

Although a source of data may sometimes be found through records
kept by various eommereial interests such as utilitics, railroads, mill-
ing companies, and so on, such information is usually unpublished or
not readily available and therefore frequently overlooked.

Some of the State and Federal publications, to which reference
s given, are out of print. Those water-supply papers not out of
print may be purchased at nominal cost from the Superintendent of
Documents, Government Printing Office, Washington, D. (., who
will, on application, furnish price lists. Complete sets of these publica-
tions may be consulted at the office of the Geological Survey in Towa
City, and at public libraries in the prineipal cities. Public libraries
that do not have these reports may arrange to borrow them from the
United States Geological Survey library. A list of the Geological
Survey’s publications may be obtained by applying to the Director
of the United States Geological Survey, Washington, D, (',
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UNITS AND DEFINITIONS

The following definitions of terms are used in connection with the
presentation of these data and are taken largely from the water-supply
papers of the Federal Geological Survey.

The volume of water flowing in a stream—the “‘runoff’’ or “‘dis-
charge’’—is expressed in various terms, cach of which has become
associated with a certain type of work. These terms may be divided
into two groups— (1) those that represent a rate of flow, as second-
feet, millions of gallons per day, discharge in second-feet per square
mile, and runoff in inches of depth per acre each 24 hours—drainage
modulus—and (2) those that represent the actual quantity of water,
as runoff in inches of depth on the drainage basin, acre-feet, and
millions of gallons. The units in which stream-flow data are given in
this report and other terms of importance are defined as follows:

““Second-feet’” is an abbreviation for ‘‘cubie feet per second.”” A
second-foot is a rate of flow of 1 cubie foot per second, or the rate
of discharge which is equivalent to a stream flowing in a pipe or open
channel when the cross-sectional area is 1 square foot and the average
velocity is 1 foot per second. It is generally used as a fundamental
unit from which others are computed.

““Second-feet per square mile’” is the average number of cubie
feet of water flowing per second from each square mile of area drained,
on the assumption that runoff is distributed uniformly hoth as re-
gards time and area.

““Runoff in inches’’ is the depth to which the drainage area would
be eovered if all the water flowing from it in a given period were
redistributed uniformly over its surface. Tt is principally used for
comparing runoff with rainfall, which is usually expressed in inches.

‘“Acre-feet”’ is commonly used in conneetion with storage of water
for irrigation or power. An acre-foot, equivalent to 43,560 cubic feet,
is the quantity of water required to cover an acre of surface to a depth
of 1 foot.
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““Seeond-foot-day’’ is the volume of water represented by a flow of
1 second-foot for 24 hours. It is equivalent to 86,800 cubic feet, 1.983
acre-fect, or 646,317 gallons and rvepresents a runoff of 0.0372 inch
from 1 square mile.

“Control’” is a term used to designate the natural sections or reach
of the channel or artificial structure below the gage which determines
the stage-diseharge relation at the gage.

“Crest’ is (1) the top of a dam, spillway, or weir, frequently
restricted to the overflow portion; (2) the summit of a wave or the
pealk stage of a flood.

“Datum’’ is a plane of reference for gage heights.

“Drainage arvea’’ may be most appropriately used to refer to
numerical units of area drained by a stream system upstream from
some designated point on the stream; whereas, ‘‘drainage hasin’’
may advantageously be used to refer in a general way to the region
drained by a stream; under some usage the terms are synonymous
themselves and with ‘‘catchment avea.’”

“‘Gage height’’ is the height of water surface in relation to a datum
corresponding to the zero of the staff or other type of gage from which
the height is obtained; generally considered synonymous with stage.

““Stage-discharge relation’” is the relation between gage height and
discharge, as defined by discharge measurements, by whieh it is
possible to obtain the discharge of a stream from the observed gage
heights.

GENERAL EXPLANATION OF FIELD AND OFFICE WORK

A gaging station is a seleeted seetion in a stream channel equipped
with a gage and facilities for measuring the flow of water; in other
words, a place on a stream where data ean be gathered from which
records of discharge ean be computed. The basie data systematically
colleeted at such stream-measurement stations consists of records
of stage, current-meter measurements of discharge, and related in-
formation useful in determining the instantancous and daily mean
flow. The records of stage are obtained cither by direct observation
on a nonrecording gage or by an automatic water-stage recorder that
makes a continuous record of the water-level {luctuations.

Measurements of diseharge are generally made with a United States
Geologieal Survey Type A or other models of the small Price current
meter with aceessory equipment and methods perfected by the Federal
Survey and outlined in standard handbooks and texts. Good results
can be obtained on most streams in Iowa only by frequent discharge
measurements, the frequeney varying from one measurement each
month to one or more each day in flood time, depending upon local
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[OWA GEOLOGICAL SURVEY WATER-SUPPLY BULLETIN 1 PLATE 2

B, WapsipiNicox RIVER AT INDEPENDENCE, Towa
(Courtesy of W, I, Travis)
RECORDING INSTALLATIONS

(Construction funds furnished by Rock Island Distriet, Corps of Engineers, U, 8. Army)
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IOWA GEOLOGICAL SURVEY WATER-SUPPLY BULLETIN 1 PLATE 3§

A, ARTIFICIAL CONTROL AND RECORDING GAGE INSTALLATION ON LIME CREEK
AT Masox Crry, Towa

B. Hyoravries LaporatorRy oF Towa INsTITUTE 0F HybrRAULIC RESEARCH
AND STREAM GAGING EQUIPMENT AT lowa CrTy, Lowa

(Courtesy of W. I. Travis)
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conditions such as stability of the stream bed. Typical gaging-station
struetures are shown on plates 2 and 3.

Rating tables for each station, giving the discharge corresponding
to the stage, are prepared by careful analysis of rating curves result-
ing from the previously mentioned discharge measurements. Daily
mean  discharge (midnight to midnight), from which most other
flow and runoff data are computed, is determined by applying the
daily mean gage height to the raf ing tables or by averaging the dis-
charge for intervals of the day. In figure 4 on page 76, a number of
discharge measurements made at the Keosauqua gaging station on
the Des Moines River arve plotted together with the rating eurve, area
curve, velocity curve, and mean-depth curve, Attention is called to
the fact that the zero of this gage, as well as many others, is placed
at an arbitrary datum and has no significant relation to zero flow
or the bottom of the river, At most stations, the zero of the gage is
merely located somewhat below the lowest known flow, so that negative
gage readings will be avoided.

The data presented for each gaging station in the annual surface
water-supply papers of the United States Geological Survey usually
comprises a short description of the station, a table showing the daily
flow of the stream, and a table of monthly and yearly discharge and
related runoff conversions. In order to illustrate the detailed data
published each year for stream-gaging stations in Towa and other
States in the Survey reports, a typical page from Water-Supply Paper
875 is reproduced in this report on page 57 in conneetion with the
summary of such records for the gaging station at Cedar Rapids
where the period of observation and daily flow records are the longest
for any river within the State.

The table of daily discharge gives, for stations equipped with non-
recording gages, the discharge in second-feet corresponding to once-
daily readings of the gage or the mean of twice-daily readings. For
flashy floods the mean daily discharge is determined from oaoe-
height graphs based on gage readings made once or twice daily or
oftener, as stated in the station deseription. For stations equipped
with water-stage recorders, except those on streams subjeet to sudden
or rapid fluctuation, the table gives the discharge corrvesponding to
the mean daily gage height. For stations subject to such fluetuation
the mean daily gage height may not indicate the true mean daily dis-
charge, which must be obtained by averaging the discharge for in-
tervals of the day or by using the discharge integrator, an instrument
for obtaining the mean daily discharge from a continuous gage-height
graph and containing as an essential element the rating curve of the
station.
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At some gaging stations the stage-discharge relation is affected by
backwater from reservoirs, tributary streams, or other sources, which
necessitates the use of the slope or fall in a reach of the stream as a
factor in the determination of discharge. Information requisite for
determining the slope or fall is obtained by means of an auxiliary
gage set at some distance from the base gage. At some stations the
stage-discharge relation is affected by changing stage, and for them
the rate of change of stage is used as a factor in the determination of
discharge.

At most gaging stations in Towa the stage-discharge relation is
affected by ice during the winter, which makes it impossible to com-
pute the discharge in the usual manner. Discharge for periods of ice
effect is computed on the basis of occasional winter discharge measure-
ments and gage heights, consideration being given to the available in-
formation on temperature and preeipitation, notes by gage observers
and engincers, and comparable records of discharge for stations in
the same or nearby basins.

In the table of monthly discharge the eolumn headed ‘‘Second-foot-
days’’ gives the sum for each month of the figures for that month
given in the table of daily discharge. The column headec “Maximum™’
gives the maximum daily discharge and not the instantaneous dis-
charge when the water surface was at crest stage. Likewise, in the
column headed ““Minimum’’ the quantity given is the minimum daily
discharge. The column headed ‘‘Mean’’ gives the average flow in cubie
feet per second during the month.

It will be observed on the sample page of daily records that the
data presented in the water-supply papers are for the water year
October 1 to September 30. In Towa, on January first of most years,
much of the precipitation that fell during the preceding 3 months is
stored in the form of snow or ice, or in ponds, lakes, swamps, and
underground reservoirs. A large percentage of this stored water does
not reach the streams until the spring break-up or late in the summer.
At the end of September, on the other hand, only a small amount
of ground water remains as a part of previous precipitation, and there-
fore, it may be assumed that practically all of the runoff for the year
ending September 30 is derived from preeipitation oceurring within
that year.

Tor the convenience of those using the records, however, the water-
supply papers in recent years present data summarized for calendar
vears as well as for water years ending September 30. (See page 58).
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ACCURACY OF FIELD DATA AND COMPUTED RESULTS

The accuracy of stream-flow data depends primarily on (1) the
permaneney of the stage-discharge relation and (2) the acceuracy
and frequency of observations of stage, measurements of flow and
interpretation of records. The purposes for which the records are
collected and the funds available for the work determine to a large
extent the accuracy of the records. For statements regarding the
probable accuracy of daily discharges, which varies from within 5
per cent to 20 or a higher per cent, reference should be made to the
original records in question in the water-supply papers.

Yield at some stations as indicated by monthly means may vary
widely from natural yield, owing to diversion, consumption, regu-
lation by storage, inerease or decrease in evaporation due to artificial
causes, or other factors. A table of monthly discharge gives a general
idea of the flow at the station and should be used only for preliminary
consideration; tables of daily discharge (see page 57) allow more
detailed studies of the variation in flow. Practical considerations do
not generally warrant refinement in computations beyond the use of
three significant figures.

If errors resulting from various sources in the computation of daily
discharge are compensating, the probable error in the determination
of mean monthly discharge will be much less than the probable error
of the associated determination of individual daily discharges, Ex-
perience with records of daily discharges and monthly means com-
puted from them shows that large errors in the daily figures may be
compensating to such extent that errors in the monthly means are
small. Therefore, the monthly means and more particularly the yearly
means presented in this report for many stations may represent with
comparatively high accuracy the average quantity of water flowing
past the gage. Even though the monthly and yearly means for any
station may represent the flow fmst the gage with a high degree of
accuracy, the figures showing discharge per square mile and depth of
runoff in inches may be subject to errors owing to inaccuracies in the
determination of drainage areas, or other uncertainties affecting the
vield as mentioned in a preceding paragraph.

The drainage areas as given for each loeation have been obtained by
planimeter determinations using the latest available maps from
various sources and have been recently reconciled with similar deter-
minations by other agencies, such as Corps of Engineers, U. S. Army,
and the United States Weather Bureau. Through the conservation
activities of the United States Department of Agriculture, the entire
State of Towa has been photographed from the air. These photo-
graphs permit stereoscopic mapping practice. Available aerial maps,
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nevertheless, do not supply sufficiently accurate information in a form
suited for the determination of drainage arveas. Such maps, without
vertieal control, are inadequate and eannot be utilized for many
engineering or military purposes without considerable expense. A
considerable portion of Towa is without adequate topographic maps
from which accurate and convenient drainage arvea computations can
he made.

It is often necessary to evaluate flood discharges by methods less
aceurate than current-meter measurement. Such methods may con-
sist of an extension of rating curve by means of area and veloeity
curves, slope-area analysis, computation of flow over dams, ete. In
presenting maximum discharges in this report, an attempt has been
made to specifically designate the method of determination by qualify-
ing statements. In the section ‘‘Gaging station summaries in this
report’’ such statements appear in the station descriptions under the
side headings of ‘‘stage-discharge relation,” ‘‘extremes’ and ‘“his-
torical data’’; whereas, footnotes have been used for indicating only
special methods in the seetions ‘“Summary of maximum discharges’’
and ““Miscellaneous discharge measurements.””  Obviously it is im-
practicable in this compilation to indicate completely the varying de-
gree of aceuracy of the maxima and other records which have been
determined over a wide range of conditions and through many years.

Records of flow as originally published in water-supply papers were
based on information available at the time. Subsequent field work
and office analysis have occasionally indicated the need of revising
original computations. Such revised records, which are usually pub-
lished in later reports, are often overlooked by the users of the data.
Insofar as possible, the individual summaries and flood discharges
given in this volume inelude all revised records. Nevertheless, the
data presented should not be considered final or conclusive—each ad-
ditional year's record, in conjunetion with previous records, adds new
information and new value to the total record.

SCOPE OF THIS REPORT

In the system of dividing the United States into major drainage
hasing or parts as used by the Federal Survey in publishing stream-
flow records, the State of Towa is located partly in the Upper Missis-
sippi River Basin (Part 5) and partly in the Missouri River Basin
(Part 6). The divide between the two basins may be seen on plate 1
on page 10. Plate 4 shows the rivers which define the eastern and
western boundaries of the State and their principal tributaries in
Towa. In each of the major drainage basins in lowa, gaging stations
on the main streams are treated first, in downstream order, and then
the stations on tributaries in similar order beginning with the upper-
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most. The gaging station records and flood discharges are presented
in accordance with this regular arrancement used by the IPederal
Survey in its water-supply papers. The table of contents presents
the stations in the order in which the gaging station summaries appear
herein; the index presents all the locations alphabetically by streams
and place names.

All of the stream-flow measurement stations and lake gages which
have been maintained in the Mississippi River and Missouri River
drainage basins at various times in Iowa are listed in table 2 showing
the location at or near which the station was operated, county, type
of gage, drainage area, and the period during which the station was
operated. Stations with dates followed by a dash were active as of
the date of this publication, and are shown, together with those dis-
continued, on plate 4.

The principal basic information in this volume consists of a brief
station description and yearly flow data in eonvenient summarized
form as presented in the section, “‘Gaging station summaries in this
report.””  Summaries are given only for those stations shown in bold
type in table 2 and other stations adjacent to Towa near its northern
and southern boundaries. IHowever, in a subsequent section ‘‘ Miscel-
laneous discharge measurements,”” results of individual measurements
at many other points in Towa and at some gaging station have heen
included. In addition, in the section ““Summary of maximum dis-
charges,”” the highest known discharges at regular gaging stations and
other locations are presented, together with other data, which are
apropos to the consideration of flood flow in many drainage basins in
Towa and bordering States. Sections, giving definition of some terms
and units, conversion tables and equivalents have heen ineluded for
the convenience of the users of the data.

The yearly flow data presented in this report are assembled for
water and calendar years as explained in the seetion ““General ex-
planation of field and office work.”” In general, the available records
are compiled up to September 30, 1940 ; however, data covering a few
important floods occurring after that date are ineluded with the ap-
propriate notations indicating the exceptions. Examples of trend and
duration studies and summaries of sediment load measurements are
also given with certain records. References to original sources are
made insofar as possible throughout the report. These references will
be helpful to those making detailed studies.  Additional data ean be
obtained in the office of the Geological Survey in Towa Clity.

This report is an attempt to recognize the additional service to be
rendered to the publie by publication, under one cover, of a summary
which will make the stream-flow records for Towa more readily ac-
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Table 2. —Stream-Flow Measurement Stations and Lake Gages Maintained in Iowa

by
U, 8. Geological Survey Cooperating with Other Agencies

Mississippl River Basin

Gage | Drainage Area Period of
Stream (or Lake) Station County ('T_\'pe)r (8q. Miles) Record
Boone River near Webster City....... Hamilton. .... R 842 1040~
Cedar River at Cedar Rapids. .. ...... T E s S R 6,640 1003~
Cedar River at Conesville, ........... Muscatine. . R 7,840 1930-
Cedar River at Janesville............. Bremer....... W 1,660 1005-6, 15-27, 32-
Cedar River at Mitchell. .. .. ... ..| Mitchell...... S 845 1933~
Cedar River at Rochester. .. ... oo | Codar...coues W 7,280 1040-
Cedar River at Waterloo. ............ Black Hawk..| R 5,190 1041~
Clear Lake at Clear Lake............. Corro Gordel..| ‘B . ueavenensae 1933~
Des Moines River near Boone. ....... Boone........ R 5,400 1020-27, 33-
Des Moines River at Des Moines. . ... Poll e R 6,180 1803-04, 97-1927,
32-

Des Moines R. below Raccoon R. at

DIeg MOMNGE iy chav sl sin Polkiaiieani R 9,770 1639~
Des Moines River at Eldon. .. .. .| Wapello W 13,300 1030-35
Des Moines River at Fort Dodge......| Webster Wi it 1905-6, 1911-13
Des Moines River at Kalo....... veevs| Webster...... R 4,170 1913-27
Des Moines River at Keosauqua. .. ... Van Buren R 13,900 1903-6, 10—
Des Moines River at Ottumwa. ... .... Wapello...... R 13,200 1917-
Des Mcines River at Tracy........... Mahaska..... R 12,400 1920-27, 33-35, 40-
E. Fork of Des Moines R. near Hardy.| Humboldt....| W 1,230 1940-
English River at Kalona. ............ Washington ..| R 580 1939~
Fox River at Cantril.................| VanBuren...| R 161 1940~
Iowa River near Belle Plaine.......... Towa. oecaae R 2,420 1030
Towa River above Coralville. ......... Johnson...... R 3,060 1040~
Iowa River at lowa City. ............. Johnson...... R 3,230 1003~
Towa River at Towa Falls............. Hardin....... W 641 1940~
lowa River at Marshalltown. ......... Marshall. .. .. R 1,500 1003, 15-27, 33~
Towa River near Rowan.............. Wright....... W 306 1040~
lowa River at Wapello, .............. Louisa....... R 12,480 1015-
Lake Ahquabi near Indianola......... Warren. .. ... e e ety 1036
Lake Keomah near Oskaloosa.,....... Mahaska. . ... Bl sasiesmnsis 1936~
Lake McBride near Solon. . .......... Johnson...... 1 B s e 1936~
Lake Wapello near Drakesvillo........ DAy R 7.6 | 1936~
Lime Creek at Mason City. . .........| Cerro Gordo R 535 1932~
Little Maquoketa River near Durango .| Dubuque..... R 130 1934~
Lower Pine Lake at Eldora........... Hardin....... ] P 1936~
Maquoketa River near Delhi.......... Delaware. .. .. R 348 1033
Maquoketa R. at and near Manchester.| Delaware. .. .. R 306 1603, 1933-
Maquoketa River above Maquoketa. . .| Jackson...... W 957 1913-14
Maquoketa River near Maquoketa . .. .| Jackson...... R 1,550 1013~
Middle River near Indianola.......... Warren...... W 502 1940~
Mississippi River at Clayton.......... Clayten. ..... S 79,200 1930-36
Mississippi River at Clinton. ......... Clinton. .. ... R 85,600 1939-
Mississippi River at Keokuk.......... Leai el o R 119,000 1878~
Mississippi River at LeClaire. . ....... Seobk. oo R 88,600 1873~
Missigsippi River at McGregor. . ...... Clayton...... R 67,500 1936~
Mississippi River at Muscatine........ Muscatine....| R 499,400 1030~
North River near Norwalk. . ......... Warren. ... .. W 348 1940~
North Lizard Creek near Clare........ Webster...... W 257 1940~
Raccoon River near Jefferson, . ....... Greene....... W 1,610 1040~
Raccoon River at Van Meter.......... Dallag:, o .. R 3,410 1015~
Raccoon River at Des Moines.........[ Polk......... S 3,500 1002-3

Note: Summaries of strenm-flow records are given in this report for stations in bold type.
Dash following the date indieates that the station was being maintained Sept. 30, 1940.
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] Gage | Drainage Area

[ Period of
Stream (or Lake) Station County  |(Type) (Sq. Miles) Record

Ralston Creek at lowa City...... ..... R 3.01 | 1924
Rapid Creek near Iowa City.......... R 24.5 | 1938-
Shell Rock River near Clarksville. . ... Wil 1,660 1015-27, 1932-34
Shell Rock River at Greene. .. ........ S 1,375 1933~
Skunk River near Ames. . ............ R 320 1920-27, 33-
Skunk River at Augusta. ............. R 4,200 1913, 15-
Skunk River at Coppock.............. W 2,890 1913-
South River near Ackworth........... W 475 1940~
South Raccoon River at Redfield. ... .. W 905 1940~
Springbrook Lake near Guthrie Center. e R 1936~

quaw Creek at Ames. .. ............ W 210 1919-27
Sugar Creek near Keokuk............ R 113 1922-26
Turkey River at Elkader. . ........... Clayton. ..... | W 802 1933~
Turkey River at Garber. ............. Clayton...... | R 1,530 1913-16, 19-27, 29~

30, 32~
Tuttle Lake near Dolliver............ Emmet....... 8 oo 1033-34
Upper lowa River near Decorah. . .....| Winneshiek,.., R | 560 1913, 14, 19-27, 33~
Upper lowa River near Dorchester. . ..| Allamakee....| W 761 1936~
Upper Pine Lake at Eldora........... | Hardin....... Nl e e 1936~
Wapsipinicon River at Central City ...| Linn......... Mo 1,270 1940~
Wapsipinicon River near DeWitt. ... .. | Clinton. . ., ... I R 2,300 1934~
Wapsipinicon River at Independence...’ Buchanan....| R 1,060 1933~
Wapsipinicon River at Stone City.,....| Jones........ | W 1,310 1003-14
W. Fork of Des Moines R. at Humboldt Humboldt....| W 2,205 1940~
Yellow Riveratlon.................. | Allamakee....| W | 224 1034~
Missouri River Basin

Big Sioux River at Akron............. Plymouth....| R 8,851 1928~
Boyer River at Logan................ Harrison., . ... W 810 1918-25, 37-
Chariton River near Centerville. . .. ... Appanoose,...| R 727 1038-
East Nishnabotna River at Red Oak...| Montgomery .[ R 800 1918-25, 36~
Floyd River at James................ Plymouth....| R 918 1034~
Little Sioux River near Blencoe. ...... Monona...... W (a) 4,470 1939-
Little Sioux River at Correctionville. ... Woodbury....| R | 2,450 1918-25, 28-32, 36—
Little Sioux River near Kennebec.....| Monona,.....| W 2,730 1939-
Little Sioux River at Spencer......... Gl i W 1,030 | 1936~
Maple River at Mapleton............ Monona.. ... W 661 1941~
Maple River at Turin................ Monona. .. ... W 725 1939-41
Missouri River at Sioux City.......... Woodbury....| R 314,600 1928-31, 38~
Monona-Harrison Ditch near Blencoe. .| Monona. .. ... | W |(a) 4,470 1939~
Nishnabotna R. near & above Hamburg| Fremont, , . .. | W 2,800 1922, 23, 1928-
Nodaway River at Clarinda, ... ....... Ao i W 740 1918-25, 36~
Okoboji Lake at Arnolds Park & near

LT L e e s SR T 19t e el e el 1033~
Perry Creek at Sioux City............ Woodbury....| W 69 1039~
Soldier River at Pisgah,.............. Harrison. , ... W 417 1940~
Spirit Lake at Orleans. . ............. Dickinson g B 1933~

arkio River at Blanchard. .. ..... ... | Page;.oionus R 200 1934-40
Thompson (Grand) River at Davis City, Decatur...... W 702 1918-25, 1041-
West Fork Diteh at Holly Springs. . ... Woodbury W 305 1939~
W. Nishnabotna River at White Cloud | Mills...... ... W 920 1918-24
West Nodaway at Villisca............ Montgomery .| W 360 1918-25

a) Combined areas above stations on Monona-Harrison Ditch and Little Sioux River.
Note: R, S, W, and F Indlcate, respectively, recorder, staff, chain or wire-weight, and float

wagee.

atage,

The U, S, Weather Bureau and Corps of Engineers have muintained n few

gages, principally on the Mississippi and Missourl Rivers, for the determination of
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cessible to a larger number of interested departments, organizations
and individuals. These hydrologic data are presented in this ab-
breviated form for the convenience of the publie and with the hope
and expeectation that such faets will aid in the proper development
of the water resources of the State.

It should be emphasized that this report is primarily a statistical
inventory and it is not possible to include a comprehensive diseussion
or analysis of the results in such condensed form.

GAGING STATION SUMMARIES IN THIS REPORT

The information presented in this seetion is intended primarily for
statistical purposes, and for use in preliminary studies and consists
of gaging station descriptions and yearly summaries for all gaging
stations, both active and discontinued, at which five or more complete
vears of discharge record have been colleeted and published, together
with some miscellancous data, as noted hercinafter. The presenta-
tion of the records and other information has been systematized as
much as practicable and the following explanation pertains to the
standardized form,

[n general, the form ineludes the designation of the major drainage
basin, and the name and deseription of the station which gives infor-
mation with respect to the loeation and type of gage, the avea of the
drainage basin above the gage and where relevant at the mouth
of the river and within the State, the sources of data, and the period
during which the gage-height and discharvge records are available.
Under *‘Stage-discharge relation’” is given a brief statement regard-
ing the conditions affecting the definition of the rating curve. Under
“Average discharge’™ is eiven the average discharge which is hased
upon the available complete water vears of record. Under ** lixtremes”™
are given the maximum discharge and gage height ; the minimum dis-
charge if there is little or no regulation: the minimum daily discharge
if there is extensive regulation, and also the minimum discharge if
useful; and the minimum gage height except where it is of no im-
portance. Unless otherwise qualified, the maximum discharge cor-
responds to the erest stage obtained by the use of a water-stage re-
corder or a nonrecording gage vead at the time.of the erest. Like-
wise, the minimum represents the lowest discharge, unless otherwise
qualified. TInformation antedating the period of continuous record
is given under ‘‘Mistorical data.”” Miscellancous notes and com-
ments essential or helpful to understanding the record ave included
under **Remarks.”’

The tables show vearly figures of maximum and minimum daily
discharee, mean discharge, discharge in second-feet per square mile
and runoff either in aere-feet or in inches or both.  (An exeeption to
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this procedure occurs in the records on page 52 for Ralston Creck,)
The figures for the water years prior to 1913-14 and figures for the
calendar years 1913-14 to 1933 have only recently become available in
the water-supply papers for 1939 and separates reprinted therefrom.
The number of the water-supply paper in which the figures of daily
and monthly discharge, as well as yearly discharge, are published, is
shown in the column headed ““Water-supply paper (no. and page).”’
References are also given in this column to certain records or parts
thereof which were obtained from other important sources.

The discharge per square mile and runoff, in inches, in the follow-
ing tables, in general, represent computations according to the latest
figure for the drainage arca. Drainage areas, of course, have been
remeasured and revised from time to time as more aceurate maps and
other information have become available.

It will be noted that the records for a few stations, where considered
equivalent, have been combined into one presentation, such as those
for Des Moines River at Ottumwa and Eldon, Nishnabotna River
near and above Hamburg, Fox River at and near Wayland, cte. If
the entire name of a station has heen changed, the superseded name
and years when it was used are given in parenthesis heneath the later
name.

The maximum discharges at the stream-gaging stations and at other
places on these streams, with other related information, are listed in
table 6 on page 116. The stations are identified on plate 5 on page
114 by means of index numbers shown in the first eolumn of table 6.
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Mississippi River at La Crosse, Wis.

LocaTioN.—Lat. 43°48'45", long, 01°15'25", in see, 31, T. 16 N,, R. 7 W,, at La
Crosse, a third of a mile upstream from bridge on U. 8. Highway No. 14,
Auxiliary slope recorder, lat, 43°51'50", long. 01°18'25", in see. 28, T, 105 N,,
R. 4 W,, at navigation dam 7, 4.7 miles upstream.

DrAINAGE AREA.—62,800 square miles above gage.

Sources oF Data.—TU. 8. Geological Survey records. Gage-height record prior to
November 1934 collected in cooperation with U. 8. Weather Bureau and
Corps of Engineers, U, 8. Army.

RecorDS AvarLasre—June 1920 to September 1940 in water-supply papers of U.
8. Geological Survey.

GaGES.—Nonrecording gage read once or twice daily prior to November 1934;
water-stage recorder thereafter. Datum of gage is 626,32 feet above mean sea
level, adjustment of 1012, Prior to Feb. 18, 1933 at datum 0.11 foot higher;
Nov. 17 to Aug, 16, 1939, at datum 0.18 foot lower.

STAGE-DIscHARGE REvaTioN.—Affected by backwater from dam 8 except at very
high stages.
AVERAGE DISCHIARGE,~—10 years, 10,840 sccond-feet,

ExmreMes.—1930-40:  Maximum diseharge, 101,000 second-feet May 23, 1938;
maximum gage height, 12,00 feet Sept. 15, 1938, present datum; minimum
daily discharge, 3,300 second-feet Dec. 30, 31, 1933; minimum gage height,
— 2,70 feet Aug. 19, 20, 1936,

HistroricaL Darta.—Maximum stage known, 16.0 feet June 19, 1880 (discharge,
190,000 second-fect, computed by Corps of Engineers, U, 8. Army).

ReMarES.—TFlow regulated by reservoirs and power plants and, since 1936, by
navigation dams.

Summary of yearly discharge, in second-feet

Water Water year ending Sept. 30 | Calendar year
supply t
Year | paper | Maxi- | Mini- Per | Runoff | Maxi- | Mini- Per | Runoff
(No. and| mum mum | Mean | square in mum | mum | Mean | square in
page) day | day mile | inches | day | day mile | inches
1930 | 700~ 61| 52,300 ... ... ey P [y LR R ;

1931 715~ 65| 31,300, 7,600 12,600 0,201 2.72 | 31,300| 7,600 13,320| 0.212
1932 | 730- 71| 64,800 8,040, 18,800 ,209 4.07 | 64,800, 6,790| 17,170 273
1933 | 745- 81| 45,900| 6,400 I5.30(!| 244 3.30 | 45,900 3,300 15,060 . 240
1934 | 760-105| 69 R00| 3,300| 11 ..'!I'l()i 180 2.43 | 69,800 3 .GGOI 13,860 L221
1935 | 785— 95| 78,200/ 9,080 22,930| .365 4.96 | 78,200/ 9,080 22,150 353
1936 | 805- 90/100,000, 5,750 23,570| 375 5.12 {100,000 5,750 22,180 .353
1937 | 825-101| 54,500, 6,110, 17,580 L280 3.81 | 54,500 6,840 17,840 L2584 3.87
1038 | 855- 99/100,000) 6,540 30,390, 484 6,56 (100,000| 6,540 33,720, 537 7.28
1939 | 875- 96| 97,0000 8,000 28, 420] .453 6.14 | 97,0000 &,000 25,430 405 5.49
1940 | 895- | 54.400] 7,000 17.470] 278 | 3079 |ivuriiilventienerannnn e

e
238naE:

e e b L L b

-
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Mississippi River at Clayton, Iowa

Locarion.—Lat. 42°54°15”, long. 91°08’40”, in NE1{ sece. 1, T. 93 N, R. 3 W,,
about a quarter of a mile downstream from railroad station in Clayton. Prior
to December 27, 1932, gage in Wyalusing Slough about a quarter of a mile up-
stream from railroad station.

DRAINAGE ArEA.—T9,200 square miles above gage.

SOURCES 0F Dara—TU., 8. Geological Survey records eollected in co-operation with
Corps of Engineers, U. §. Army.

Recorps  Avartasre—April 1030 to June 1936 in reports of U. 8. Geological
Survey. Station discontinued because of backwater from dam 10,

GacES.—Nonrecording gage read twice daily to December 1932 and once daily
thereafter with extra readings during high stages, Prior to Dec. 27, 1932,
datum of gage was 602,63 feet above mean sea level; thereafter, 602,60 feef
above mean sea level, adjustment of 1912,

STAGE-DIscHARGE RELarion.—Well defined by current-meter measurements below
137,000 second-feet. Seriously affected by ice. Channel control subject to
some shifting. Installation of wing dams for channel improvement caused
some shifting,

AVERAGE DISCHARGE.—D5 yvears, 25,620 sccond-feet,

EXTREMES.—1930-36:  Maximum discharge, 137,000 second-feet Apr. 2, 3, 1936
(gage height, 15.36 feet) ; minimum, 5,540 second-feet Dec. 14, 1933,

Hisrorican Dara,—Maximum discharge between 1838 and 1905 reported by Wis-
consin Survey Bulletin No. 36, p. 141, to have been 179,000 second-feet.
Maximum discharge of record is reported in House Document No. 669, 76th
Congress, 3d Session to be 226,300 second-feet,

ReEMarks.—Flow regulated by reservoirs and power plants. Station known as
‘¢ Mississippi River at McGregor, Towa’’ established August 1936 using re-
cording gages at MeGregor and in tailwater of dam 9 to determine slope.

Summary of yearly discharge, in second-feet

Water Water vear ending Sept. 30 Calendar year

supply 1 i
Year | paper | Maxi- | Mini- Per | Runoff | Maxi- | Mini- Per | Runoff

(No. and| mum mum | Mean | square in mum mum | Mean | square in

page) day day mile | inches | day day mile | inches
O 0= 31 e s | e L TReomipleta o [P n ] S | e
1931 | 715- 67| 40,100| 11,800| 18,900 0.239 3.24 | 48,700| 11,800/ 20,870/ 0,264 3.58
1032 | 730~ 72 05,200| 13,200\ 29,900, 378 3.15 | 95,2000 10,700/ 27,020/ .341 4.64
1933 | 745- 82 77,700 10,700| 24 900, 314 4,28 | 77,7000 5,540/ 24,610 L311 4.22
1934 | 760-106| 82,500 5,540/ 17,400/ 220 2.96 | 82,5000 9,860 21,740 274 3. 72

1935 | 785- 06/129,000| 15,200 .1?,(]0!]' LAGT 6,35 (129,000 10,400 35,260 445 6.05

1936 8!15—-‘.”; ..... A ERER Incomiplete™ | ool ity
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Mississippl River at LeClaire, lowa

Locamion,—Lat, 41°55'45", long. 90°20°40", at foot of Dodge Street in LeClaire,
7 miles downstream from Wapsipinicon River and 15 miles upstream from
Davenpart,

DrAINAGE ArpA,—88,600 square miles,

SovrceEs oF Data—Records of U. 8. Weather Bureau and its predecessor the
U. 8. Signal Service; Corps of Tngincers, U. 8. Army; Mississippi River
Power Company; and U, 8, Geologienl Survey,

Recorns AvarnapLi.—October 1052 to September 1939 in reports of U, 8, Geologi-
cal Survey; June 1873 to December 1032 in veport of Town State Planning
Board, ““Stream Flow Records of Towa, 1873-1032,7 pp. 82-131, Record at
Clinton, Towa, October 1939 to September 1940 in report of U. 8. Geological
Survey; records equivalent except for inflow from Wapsipinicon River,

GaGrEs,—Nonrecording gage read once daily prior to June 1934; recording gage
thereafter.  Datum of gages is 562,61 feet above mean sea level, datum of
1020, and 563,18 feet above mean sea level, adjustment of 1912, For the
record at Clinton, recording gages in the tailwater of dam 13 and at Camanche
are used. Datum of these gages are 568.70 feet and 563.21 feet, respectively,
above mean sea level, adjustment of 1912,

Sraar-Discrnance Repamion.—Well defined at LeClaire by current-meter measure-
ments below 200,000 second-feet.  LeClaire rapids formed a stable control
until it was affeeted by backwater from dam 14 beginning in 1938, Dis.
charge at Clinton eomputed by using fall as a factor, as determined by
auxiliary gage; relation defined by eurrent-meter measurements below 150,000
second-feet,

AVERAGE DISCHARGE.~—06 years (1878-1039), 47,780 second-feet,

EXTREMES.—1873-10480:  Maximum discharge, 250,000 second-feet June 25, 1880
(gage height, 14.5 feet); minimum, 6,500 second-fect Dec. 25-27, 1033, A
gage height of —1.2 feet on Jan. 4, 1890, reported by U. S. Weather Bureau
is probably the minimum of record.

REMARKS.—Gage-height record only obtained at this station beginning October
1930 due to backwater from dam 14, Clinton station operated in cooperation
with Corps of Engineers, U, 8. Army,

Summary of yearly discharge, in second-feet

Water Water year ending Sept, 30 Calendar year
| supply — - — — et e | e - — -
Year | paper Maxi -| Mini- | | Per | Runoff | Maxi- | Mini- Per | Runoff
(No. and mum | mum | Mecan | square in | mum | mum | Mean | square | in
page) day ay | | mile | inches | day day | mile | inches
18,000 48,680 0,549 7.47 | 98,400, 18,000, 50,700 0,572 | 7.81
18,000 57,730| .652 8.86 167,000/ 14,000 55,2000 .623 | B.48
14,000 67,450, .761 | 10,36 165,000 16,000 68,500 .773 | 10.52
16,000 44,950, 507 6,88 104,000 17,000 45,000 .508 | 6,88
23,000 43,580, .492 6,71 [ 80,800 11,000 43,500 491 | 6,68
| 11,000 40,910, .462 6.26 | 96,800 18,000, 40,700, .45 6.24
20,000 63,750 .720 9,79 (250,000 16,000 62,500 .705 | 9.59
16,000 58,190 657 £.92 (237,000 20,000, 85,800, .968 | 13.20
i s : 14.49 (186,000 15,000 71,400 .806 | 10.95
15,000, 65,520, .740 | 10.04 |[174,000 14,000 61,800 .698 0.48
14,000 56,750, 641 8.70 146,000/ 18,000 66,400 ,749 | 10.19
18,000 67,700 .764 | 10,36 [120,000 15,000 57,900, .653 B.88
IS,(K)ﬂ; 49,870 .563 7.64 [157,0000 12,000 49 500, 559 7.60
12,000 45,230 510 | 6.93 (149,000 12,000, 43,200 488 6.62
12,000 67,450, .761 | 10.36 (248,000] 12,000 67,800 .765 | 10.43
12,000 35,040[ 3905 5.38 | 64,300/ 10,000 SZ.BDGI 370 5.04
8, 42,780 .483 6.57 142,000 § | 47,3000 .534 7.27
14,000 40,570 458 6.20 (130,0000 10,000 36,400 411 L
10,000 60,360 681 9.24 (238, 112,000 61,000 688 9,38
13,000 51,9300 586 7.95 {174,000 10 ,O(Nll 51,400, 580 7.80
10,000, 43,4200 490 6.65 157,000 11,0000 43,100 486 6.62
0,000 29,2200 ,330 4.49 | 70,000/ 8,000 29,200/ 330 4.49
8,000 40,280 .455 6,10 [148 000| 8,000 41,700] 471 6.42
11,000) 57,140| .645 4,75 [198,000) 10,000 56,100/ 633 §.62
10,000, 35,690 403 5.49 ¥ I.U.[Il)()i 35,300, 308 5.42
0,000 47,130 .532 7.24 (149,000 9.()[Kl| 50,100, .565 7.69

(Coneluded on next page)
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Summary of yearly discharge, in second-feet, of Mississippi River at LeClaire,
Towa, 1873-1939—Continued

Water |

supply | ————

Year | paper | Maxi-

(No. and| mum
page) | day |
-0 bl PR 142,mﬂi
1918 |, .......|123,000
1919 . 1166, 000
1920 vane|222,000
10213 |k | 85,300
19220 s (212,000
106,000
106,000/

93,900

83,600

133,000

116,000

146,000

B3 ,600

40,700

L | 97,500
1933 | B05— 92 92,100
1034 | 760-107| 81,400
1935 | 785- 97/123,000
1936 | 805- 92/133,000]
1937 825-[0%| 95,800,
1938 | 855-101 167,400,
1939 | 875- 98 144,900

e e Y S S T

Water year ending Sept, 30
Runoff | Maxi- |

Calendar year

Mini- | | Per Mini- Per | Runoff
mum | Mean | square | in mum mum | Mean | square | in
day | mile | inches | day day | mile | inches
14,000 40,510 0.457 6.21 142,000 14,000 49,000 0.553 | 7.53
16,000 52,400, 501 8.04 106,000 000 41,6000 470 | 6.40
9,000 41,280 466 6.34 123,000 14,000 43,000 485 6H.63
5,000 66,520, 751 10.23 (176,000 16,000 75,800 _856 | 11.64
6,000 59,9050 677 9.21 |113,000] 14,000 54,600 616 8,39
4,000/ 67,710 .764 | 10.38 |172,000 20,000 67,500 .762 |
1,000 69,770, .787 | 10,70 (169,000 26,000 70,600 797
6,000 64,820, 732 9.94 (171,000 lS;U’LK]l 61,6000 695
3.000| 55,140/ .622 8.47 /134,000 11,000/ 51,000| 576
1,000/ 45,930i L5118 7.03 123,000 17,000 49,300, .556
6,400 34'800i .394 5.33 | 73,100 7,000 29,000/ 337
7,000| 25,390, 287 3.92 120,000 11,000 35,700 403
0,000 52,000, 587 7.99 104,000 14,0000 44,300 500
4,000 40,430) 456 6.19 123,000 14,000 41,400 467
4,000/ 41,730, .471 6.40 111,000/ 10,000] 41,500 468
0,000 48,460 .547 7.44 | 92,000, 15,000 51,800[ 585
8,000) 67,300; .760 | 10.35 (195,000 12,000 64,500, 728
2,000 48,880/ 552 491142, 000 1D,OUﬂ| 46'600I 526
10,000, 38,820 ,438 5.94 123,000/ 15,000/ 39 800 449
7,0000 52,640 594 8.06 {166,000( 7,000/ 55,4000 625
21,000 57,650, 651 B84 222,000 11,000/ 54,500 615
11,000) 37,050 418 5.66 | 85,3000 14,000/ 36,900 416
14,0000 46,470, ,524 7.11 1212,000) 10,000 45,300/ 511
10,000 31,820/ .359 4.88 106,000 14,000/ 31,400 354
8,000 36,550 413 5.63 106,000/ 8,000 38,500 435
11,000 32,030{ . 362 4.92 | 93,900/ 11,000 .4(1,0Illl| 349
11,000 32,690, 369 5,03 | 97 500[ 15,000 40,100, 453
17,000) 55,380, 625 B.48 133,000/ 15,000 51.200 578
15,0000 50,640 572 7,97 [116,000] 26,0000 56,5000 638
22, 56,680 640 8.70 |146,000| 10,000/ 47,700 538
10, 32,480 367 4.97 | 83,6000 12,000) 31,500] 356
12 21,000 237 3.22 | 59,700 13,600) 24,400 275
15,700] 36,600, .413 5.62 | 97,5000 7,500 32,400/ 366
L5000 30,620 346 4.71 | 92,100 ,500| 29,940 J38
6,500 18,8?0! .213 2,90 | 81,400 9,000 23,700 267 X
18,400 41,820 472 6.40 (123,000, 12,0000 39 880 450 10
10,800 37,300 422 5.74 (133,000 7,000 35,320 300 4
L0000 33,1600 374 5.00 | 95 800/ 11,0000 33,360 vy 1
11,100 49,770 562 7.62 [167,400) 12,000 55,880 631 6
12,000 44,570 .503 RS e e e | .........

Summary for period 1874-1932 from report “Strenm Flow Records of Towa, 1873-1932,"
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Mississippi River at Keokuk, Iowa

LooaTioN.—Lat. 40°23'35", long. 91°22'25", at Mississippi River Power Co’s. dam
and power plant at Keokuk, 2.8 miles upstream from Des Moines River,
Prior to 1013 at Galland (formerly called Nashville), 8 miles upstream.

DrAINAGE AREA.—119,000 square miles.

SoUvRCES OF DaTa.—Records of Mississippi River Power Co.; Corps of Engineers,
U. 8. Army; U. 8. Geological Survey; and U. 8. Weather Bureau.

Rrcorns AvAILABLE.—October 1032 to September 1940 in reports of U. 8. Geo-
logical Survey. January 1878 to December 1932 in reports of Towa State
Planning Board, ‘‘Stream Flow Records of Towa, 1873-1932,"" pp. 132-175.

(GAGES.—Nonrecording gage read twice daily prior to 1913; thereafter daily dis-
charges computed from records of operation of turbines in power plant and
spillway gates in dam, Datum of Galland gage was at Jow-water mark of
18G4, :

STaGE-DIscHARGE RELATION.—At Galland, well defined by current-meter measure-
ments between 60,000 and 220,000 second-feet and by float measurements
down to 20,000 second-fect. Galland rating seriously affected by ice. Ex-
cellent ratings of the wheels and spillways at the dam are available, The
spillway ratings were accurately determined by current-meter measurcments
supplemented by model tests in the Hydraulics Laboratory of the State
University of Towa ns reported by Floyd A. Nagler and Albion Davis in
Transactions of the American Society of Civil Engineers, volume 94 pp. 777-
820, 1930,

AVERAGE DISCHARGE.—62 years, 60,320 second-feet.

EXTREMES,—1878-1840. Maximum discharge, 314,000 second-feet May 18, 1888;
minimum daily discharge, 5,000 second-fect Dee. 27, 1933,

HisroricAL Dara.—Flood of June 6, 1851, reached o stage estimated at 13.5 feet
at Galland (discharge, 360,000 second-feet).

ReEMARKS,—Records for period May 1913, when Keokuk dam was completed, to
September 1937 adjusted for change in contents in Keokuk Reservoir, those
after September 1937 unadjusted. Subsequent to 1934 the U. 8. Geological
Survey has made periodic current-meter measurements to check spillway and
turbine ratings. Since 1913 daily discharge, based on plant records, furnished
by Mississippi River Power Co.

Summary of yearly discharge, in second-feet

Water Water year ending Sept. 30 | Calendar year

supply I s = I
Year annu; Maxi- | Mini- Per | Runoff | Maxi- | Mini- Per | Runoff

(Isin, and mum | mum | Mean |square in | mum | mum | Mean | square in

page) | day day mile | inches day day mile | inches
J878 | Tkt avaniis L v T — ] LT 150,000 16,000/ 60,900( 0.512 | 6.96
1BTD: lewsnss «ln IIU.IJ(K)I 16,000 49'50('I| 0,416 5.64 110,000 20,000/ 48,000/ .403 5.49
1880 |, oaavin 271,000 20,0000 75,800 637 §.67 (271,000 18,000 75,100( .631 8.59
1881 s isuiaens 241,000/ 18,000 79,?00; L670 9.09 (203,000 22,000115,000( .966 | 13.19
1BB2 v ssaiivan 203,000| 38,000127,0000 1,07 14,50 230,000 18,000 95,600/ .803 | 10,92
1883 i 201,000 18,000 82,700, 695 9,42 (201,000 18,000 79,700| ,670 2.11
IBBAYI S cs mowin 236,000 18,000 69,7000 586 7.98 236,000/ 24,000 81,600/ .686 9.34
1885 |... .0 170,000 24,000, 89,700, .754 | 10,23 [150,000| 19,000 78,700/ .661 8,99
1886 |.cananne 212,000( 19,000 69,0000 580 7,87 (212,000 14,000 66,200 556 7.57
1887 |V 156,000 14,0000 53,800 ,452 | 6.14 [156,000| 14,000 51,600/ .434 | 5.88
188815 smarenins 314,000| 14,000 83,500 ,702 | 9,54 (314,000| 16,000 84, .706 | 9.61
1BBY Jouieinne 84,2000 16,000 4‘2,60()| 358 4,85 | 84,200| 18,000 40,700| .342 4.65

(Conecluded on next page)
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Summary of yearly discharge, in second-feet, of Mississippi River at Keokulk, Towa,
1878-1940—Continued

Wilt:l-r Water year ending Sept. 30 Calendar year
supply |———— ———— —i f I
Year | paper | Maxi- | Mini- f Per Runoff | Maxi- | Mini- Per Runoff
(No. and| mum | mum | Mean | square in mum | mum | Mean |square in

| page) day day mile | inches | day day | mile | inches
O 1TRL0000 9,000 50,500 0,424 5.75 [178,000( 9,000 54,000 0,454 616
41,0000 18,0000 50,2000 422 5.73 141,000/ 16,000 46,300 380 5.29
306,000 15,0000 78,300 658 8.05 306,000 15,000( 79,200 666 9.07
63,600 534 7.26 (203,000 11,000] 62,900) 5,20 7.20
48,600 408 5.56 [158,000) 11,000 48,300 406 5.53
31,200| .262 3.56 | 59,200{ 9,000 30.400| 255 3.49
| 44,500 374 5.08 /161,000 10,000 47,300 .397 5.41
| 70,200, 590 8.01 1230,000 11,000 68,000 571 7.77
42,600, 358 4.87 [108,000| 13,000, 42,500/ 357 4.87
55,600/ 467 6.34 159,000 10,000, 58,100 488 6.65
47,600 400 5.42 (138,000 15,000/ 57,400/ 482 6,55
Enl'},?Oill 510 6.93 (150,000 10, 48,500/ 408 5.55
55,0000 462 6.28 181,000 16,000 61,900 520 7.12
%,RO(]I .729 9.91 Z?O,DOU! 16,000 93,900 789 | 10,73
73,800 .620 B.44 |171,000) 14,000 65,500 550 7.49
81,000, .681 9.24 [212,000| 22,000 82,600 694 0.44
87,700, 7.37 | 10,01 192,000 28,000 87,100 732 9,04
80,800 679 | 9.21 178,000, 26,900 78,900, .663 9.01
77,000 647 | 8.81 [178,000 16,000, 71,500 .601 8.19
67,700, 569 7.71 [181,000, 14,000 73.400 617 8.36
600 417 | 5.64 124,000 9,000, 41,600 350 4.74
35,500 298 4.05 156,000 14,000 50,500 .424 5.75
72,300, .608 | £.27 [220,000 21,800 62,200 .523 | 7.10
54,100 455 6.16 iiﬁg,om 14,000, 53,300 .448 6.07
49,500 416 5.64 122,000/ 11,500/ 50,100 422 5.97
69,600 585 7.97 /142,000 18,800 75,5000 .0635 8.62
88,4000 .743 | 10.10 213,000, 14.300 SZ.JDGI 692 0.41
62,000 521 | 7.06 (163,000 9,300/ 59,200 498 6.76
51,300 .431 | 5.86 (192,000 15,500 52,300 .439 5.96
65,800 553 7.50 205,000 14,000, 71,000 597 8.11
71,500, .601 8.18 (230,000 10,300 66,100 555 7.55
46,300 ,389 3.27 108,000 17,400 48,100 404 5.48
1922 59,700 .502 6.83 240,000/ 10,500 56,400 .474 6.44
39, 328 4.47 |148,000 14,300 39,300 330 4.48
1924 51,300 431 5.85 160,000 ,600 52,700, 443 6.03
1925 37,400 d14 4.27 112,000 13,300 37,000 311 4.21
1926 45,400] 382 | 5.17 |147,000 I8.6UU| 56,000 .470 | 6.38
1927 g | 75,300 633 H.58 175,000 17,800 69,400 583 7,92
IR N 150,000 17,800/ 63,700, .535 7.28 150,000 25,000 71,400/ .600 | 8,17
1920 [ 247,000 25,000, 80,700/ .678 9.23 (247,000 12,500 67,800 570 7.77
10300 fhnh L I(IJ-.(Hlﬂll 12,500 40,900 344 4.67 |163,000 13,500 39,200 329 4.47
1931 sy 52,500 IL.S(H]I 24,700 208 2.82 IOS,OOUI 14,000 31,800 267 3.62
1932 e vens (106,000 18,500 51 00 433 5.88 (106,000 8.30‘0| 44,100, 370 5.04
1933 | 785- OB/160,000) 8,300/ 42 480, 357 4.84 [160,0000 5,000 41,160 346 4.70
1934 | 785~ 08| 83,5000 5,000 21,540/ 181 2,46 : 10,1000 27,380,230 3.12
1935 | 785~ OK/138 000 20,000 57,2600 481 6.53 138,000 14,300I 55,350, 465 6,31
1936 | BOS- 94 148,000 11,000, 47 680 401 5,46 148,000/ 9,200 46,040 87 5.28
1937 | 825-105 Wll‘ﬂﬂil: 9,200 f 419 5.70 190,000 8,800 48,680 400 5.56
1038 | B55-102/193,800| . (Kli 65,520 551 7.47 193,800 11.300| 74,540 .626 8.50
1939 | R75- 99/159,100 15,900 58,650 493 6.68 |155,800) 11,000 50,520 .425 | 5,75
1940 | 8B95- 81,7000 8,000 34,HJU| 293 3.97 ‘ | .......

.‘-hlntn'rnnry for period 1873-1982 from report “Stream Flow Records of lows, 1873-1952,"
. 182,

Note—The accompanying illustration (fig. 1) on the next page shows the mean
annual temperature, rainfall, runoff and water loss data for the drainage area of
the Mississippi River above Keokuk during the period of daily discharge record at
Keokuk, This material and other similar figures and tables are taken from ¢ Pre.
cipitation and Temperature Trends in Towa With Special Reference to Stream
Flow,”” by Lawrenco C. Crawford; a thesis presented to Purdue University in
1942, in partial fulfillment of the requirements for the degree of Professional
Civil Engineer.
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Upper Iowa River near Decorah, Iowa

LocaTioN.—Lat. 43°18'20", long. 91°44'50", in E 14 sec. 14, T. 98 N, R. 8 W,,
about 500 feet upstream from highway bridge in village of Freeport, 1.4 miles
downstream from Trout Run, and 3 miles downstream from Decorali, From
July 1933 to September 1036, at upper power plant of Interstate Power Co.
4 miles downstream.

DRAINAGE AREA.—560 square miles above gage; 576 square miles at site used
July 1933 to September 1936,

S0rrRcEs 0P DaTa—U. 8. Geological Survey records. Interstate Power Co. assisted
with collection of gage-height record and maintenance of station.

RECORDS AVAILABLE—August 1913 to November 1914, May 1919 to June 1927,
July 1833 to September 1036 (at site 4 miles downstream; records equiva-
lent) ; October 1936 to September 1940 in water-supply papers of U. 8. Geo-
logical Survey., August 1913 to November 1914, May 1919 to June 1027 in
report of lowa State Planning Board, ‘‘Stream Flow Records of Towa, 1873-
1932,°7 pp, 176-185.

GAGES.—Nonrecording gage read twice daily 1913-14, May 1919 to August 1920
and hourly July 1933 to September 1036 ; recording gage August 1920 to June
1927 and subsequent to October 1036,

S.AGE-DISCHARGE RELATION—Well defined by current-meter measurements. Not
seriously affected by ice. Control rapids formed by rock ledge at site of old
mill dam and is fairly stable. Left bank high; right bank overflows and
roadway at right end of bridge below gage is flooded during high stages,

AVERAGE DISCHARGE—14 years (1019-26, 1933.40), 281 second-feet.

EXTREMES.—1013-14, 1019-27, 1033-40: Maximum discharge, 10,500 second-feet
Feb. 22, 1922 (gage height, 10.42 feet) ; minimum daily discharge, 10 second-
feet, regulated, at numerous times during 1933-34.

Reamarks.—Slight regulation by grist mill in Decorah,

Summary of yearly discharge, in second-feet

\\'au]'r Water year ending Sept. 30 ! Calendar year
supply i | | T
Year | paper | Maxi- | Mini- | | Per |Runoff | Maxi- | Mini- | Per | Runoff
(No, and] mum | mum | Mean | square in mum | mum | Mean | square in
page) day | day | | mile |inches | day day | mile | inches
1920 | 505-132] 4,040(....... 414 0,739 [ 10,06 4,040|....... 395| 0.705 | 9,60
1921 | 525~ 81| 9,040 123 440 .786 | 10.64 9,040 51 408 .729 | 9,89
1922 | 545 79| 4,600/....... 3000 .536 T2 4,600f.,..... 293 .523 7.10
1923 | 565- 72| 6,650 21 196/ 350 4.75 6,650 21 192) 343 4.63
1924 | 585~ 75| 4,950 40 204| ,525 7.15 4,950(;,..... 318 568 i ]
1925 | 605— 69| 6,270]....... 190|340 4,62 G270 v'an o s 172 307 4.16
1926 | 625~ 65| 2,480|...,... 149,266 3.61 2,480 00000 147 262 3.54
1934 | 760-156| 3,600 10 124| .215 2,94 3,600 10 163| .283 3.85
1935 | 785-153| 5,950 57 414 719 9.75 5,950 76 3991 693 9,39
1036 | 805-145 8,640 30 339 .580 8,00 8,640 39 330 .573 7.79
1037 | 825-194| 5,490 54 225| 455 6,17 5,490 54 247 .441 5.97
1038 | 855-200 4,640 37 381 L 680 9.24 4,640 30| 442 ,789 | 10,72
1939 | B75-208 4,000 62 304 .543 7.37 4,000 45 244 . 436 5.92
1940 | BO5- 2,830 34 134 .239 s [ R | ............................

Nore.—While this report was in the process of publication, the discharge records
at this station became available for the record-breaking flood resulting from un-
usually heavy rains on May 20, 1941, in Winneshiek and adjacent counties. At
Decorah, 7.70 inches in less than 24 hours was reported, and at Waukon 5.98 inches
was measured by U. 8, Weather Burean observers,

Extremes.—1913-14, 1019-27, 1033-41: Maximum discharge, 28,500 second-feet
May 20, 1941, (gage height, 15.10 fect, from floodmarks), by slope-area method.
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Yellow River at Ion, Iowa

Looarion.—Lat., 43°06'35", long. 01°15'45", in 8114 SW1 see. 24, T\ 06 N, R. 4
W., at highway bridge at Ion, about 714 miles northwest of MeGregor and 8§
miles upstream from mouth.

DRAINAGE ArEA—224 square miles above gage; 245 square miles at mouth.

S0URCES OF Dara.—U. 8. Geologieal Survey records. Colleetion of data partly
financed by Corps of Engincers, U, 8. Army.

Recorps Avarante.—October 1034 to September 1040 in water-supply papers of
U. 8. Geologieal Survey.

GagE—Nonrecording gage read once daily with oceasional extra readings during
rises. Datum of gage is 66465 feet above mean sea level, adjustment of
1912.

STAGE-DIscHARGE  RELATION,—Defined by current-meter  measurements  helow
4,000 second-feet. Moderately affeeted by ice. Controlling rapids below
gage is composed of gravel and boulders and subject to frequent shifts, Right
bank high; left bank and road fill overflow at about gage height 12 feet.

AVERAGE Discnanar.—>5 years, 03,4 second-feet,

EXTREMES,—1034-40: Maximum discharge observed, 5400 sccond-feet Mar, 4,
1935 (gage height, 1095 feet), from rating curve extended above 4,000
second-feet; minimum observed, 14 second-feet Dec, 30, 1930,

Historicarn Data.—Highest known stage, about 14.0 feet, date and discharge
not determined.

Summary of yearly discharge, in second-feet

\\-'att;r Water year ending Sept. 30 Calendar year

supply — —— —_—

Year | paper | Maxi- | Mini- Per | Runoff | Maxi- | Mini- Per Runoff

(No. and  mum mum | Mean | square in mum | mum | Mean | square in

page) day | day mile | inches | day day mile | inches

1935 | 785-1541....... | PO AP PRIt o Re it b e 2,600 24 104 0,464 6,27

1936 | BO5-1461 3,220 21 09,0 0,442 6.01 3,220 15 97.9] .437 5.95

1937 | 825-195 2,4-ll}l 15 BR.7 L3096 5.39 2,440 15 85.2| .380 517

1938 | 855-210 2,730 15/ 128 571 715 2,730 17| 139 L621 8.43

1939 | B75-210 WR! 25 81.3( .363 4.93 908 14 71.3] 318 4.33

1940 | 895~ 3,22"' 14 69.8) .312 A 25 L et | v aew | e Rt I

Nore.—While this report was in the process of publication, the discharge record
at this station heeame available for the record-breaking flood resulting from un-
usually heavy rains on May 29, 1941 in Winneshiek and adjacent counties. At
Decorah, 7.70 inches in less than 24 hours was reported, and at Waukon 5,08 inches
was measured by U. 8. Weather Bureau ohservers.

Extremes—1934-41: Maximum discharge, 18,500 second-feet May 20, 1041,
(gage height, 15.2 feet, from floodmarks), by slope-area method,
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Turkey River at Elkader, Iowa

LocaTion.—Lat. 42°51'15”, long. 91°24'15”, in see. 23, T. 93 N., R. 5 W., in
tailrnce of Central States Power & Light Corporation’s hydroelectric plant
in Elkader,

DRAINAGE AREA,—892 square miles above gage.

Sourer or Darta,—U. 8. Geological Survey records. Gage-height record furnished
by Central States Power and Light Corporation,

RECORDS AvatnapLE—July 1933 to September 1940 in reports of U, 8. Geological
Survey.,

GaGes.—Nonrecording gage read hourly, Due to turbulence at gage in tailrace,
readings of head gage are ordinarily used for discharges above about 5,000
second-feet when flash boards are not in place. Datum of gages is 701.61
feet above mean sea level, datum of 1920,

STAGE-DIscHARGE  RenaTioNn.—Defined by current-meter measurements below
10,000 second-feet for tailrace gage and between 1,000 and 19,000 second-
feet for head gage. Both banks high immediately below dam. Right bank
overflows above dam at high stages. Stream bed composed of boulders and
conrse gravel, Not usually affected by ice.

AVERAGE DISCHARGE—T vears, 414 second-feet.

EXTREMES,—1933-40: Maximum discharge, 19,000 second-feet July 27, 1040 (head
gage height, 20.1 feet); minimum daily discharge, 21 second-feet Jan. 23,
26, 20, 81, 1040

HistoricAL DaTA.—The flood of June 1916 reached a stage of 34.3 feet on head
gage, from flood mark., A discharge of 25,200 second-feet is reported on
March 16, 1928, from records of Management & Engineering Corporation,
Chieago, Illinois.

REMARKS,—Diurnal fluetuation eaused by operation of power plant at gage. The
Central States Power and Light Corporation furnished gage-height record
and preliminary computation of daily discharge bhased upon U. S, Geological
Survey rating eurves. Daily discharges July 1928 to November 1930 published
in House Document No. 08, 73rd Congress, 1st Session; from records collected
by Management & Engincering Corporation,

Summary of yearly discharge, in second-feet

“';tll]'r Water year ending Sept. 30 Calendar year
BUDDIY: | | —
Year paper | Maxi- | Mini- Per | Runoff | Maxi- | Mini- Per | Runoff
(No, and| mum | mum | Mean | square in mum | mum | Mean | square in
page) day day mile | inches | day day mile | inches
1934 | 760-169| 2,080 25 137 0.154 1.69 2,080/ 25 191 0.214 2.93
1935 | 785-165| 3,650 92 520 .583 7.92 3,650 71 488 7.43
1936 | 805-158| 8,250 40 431 .483 6.57 8,250 40 429 6.55
1937 | 825-212| 11,700 54 508 +S70 7.71 11,700 31 488 7.41
1938 | B55-225| 4,340 26 572 .641 8.71 4,340 26 676 10,20
1939 | #75-233| 3,680| 53 407 L456 6,18 3,680 37 304 4.62
1940 | 895- 9,110, 21 | 320 | 3se | 4las|..ii..l..oo.. r ........
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Turkey River at Garber, lowa

LocaTioN.—Lat. 42°44'25", long. 91°15'45”, in sec. 36 T. 92 N,, R. 4 W,, at
highway bridge at Garber, about 800 feet upstream from Wayman Creek,
2,000 feet downstream from Elk Crock, and about one mile downstream from
Volga River.

DRAINAGE AREA—1,530 square miles above gage; 1,696 (a) square miles above
mouth.

SoURCES oF DaTA.—U. S, Geological Survey records. Data collected in cooperation
with Corps of Engineers, U, 8. Army.

RECORDS AvAILABLE—August 1913 to November 1016, May 1919 to September
1027, November 1932 to September 1040 in reports of U. 8. Geological Survey.
August 1913 to December 1916, May 1919 to September 1927, April 1929 to
September 1930 in reports of Towa State Planning Board, ‘‘Stream Flow
Records of Towa, 1873-1932,'7 pp. 186-198.

GAGES.—Nonrecording gage prior to February 1935 read twice daily except dur-
ing period April 1915 to September 1920 when gage was read once daily.
Water-stage recorder subsequent to February 1035, Datum of gage is 635.34
feet above mean sea level, adjustment of 1012,

STAGE-DISCHARGE RELATION.—Fairly well defined by current-meter measurements
below 27,000 second-feet. Affected by ice. Stream bed composed of sand
and miud and is unstable. Right bank high; left bank overflows at about
gage height 13 feet. Roadway left of gage overflows at high stages.

AVERAGE DISOHARGE—19 years (1013-16, 1919-27, 1020-30, 1933-40), 784 second-
feet,

EXTREMES.—1013-16, 1919-27, 1920-30, 1932-40: Maximum discharge observed
26,600 second feet Feb, 23, 1922 (gage height, 28.06 feet, from flood marks),
from rating curve extended above 11,000 second-feet; minimum observed, 46
second-feet June 20, 1034,

REMARKS.—Monthly discharges 1913.30 and daily discharges April 1929 to

September 1930 published in House Document No. 98, 73rd Congress, lst

Session. Record for 1920-30 collected by Management & Engineering Corpora-

tion, Chicago, llinois.

Summary of yearly discharge, in second-feet

\\'nlfr Water year ending Sept. 30 Calendar year

supply

Year | paper Maxi- | Mini- Per | Runoff | Maxi- | Mini- Per | Runoff

(No. and| mum | mum | Mean | square in mum | mum | Mean | square in

page) day day mile | inches | day day mile | inches

1914 |*505-168) 8,600/....... | s04) 0.320 | 4.47 | 8,600....... 537| 0.351 | 4.76

1915 |*505-168 | L716 QuTh |eaiinns | ....... I..16€|| .758 | 10.29

1916 |"50.‘i—168 JB1201: 11107 | 17,2000% s a v s 1,150 .752 | 10.23

| |

1920 |*505-168 8{700',.‘.,..‘ 1.0-16; L684 9.30 8,700, 000.s 1,000, .654 8.90

1921 | 525-103] 8,720, 2000 1,030 .673 9.

1922 |*545-102| 25,300 ....... 112} 33

1923 [*565- 92| 19,300....... 690 451 6.

1924 |*S85~ 05| 8,980 ....... 807 527 | %

1925 |*605- 90| 10,500 150 613 401 8

1926 |*625- 84| 6,250 160 501 . 386 L1

1927 |*645- 55| 9,940 154 1,005 .657 | 8.

1930 1 (®isc vy 10,000 75 573 .375 5.

1933 | T45=138 v icin]ivecavtisin seafsiaaenilcvnveen

1034 | 760-171] 5,670 55 2491 163 2

1935 | 785-166| 15,500 103 844 .552 7

1036 | H05-159, 14,300 79 656, 429 5,

1937 | 825-213 18,000 106 768 .502 6,8

1934 | 855-226, 7,590 65 912 .596 8

1939 | 875-234| 6,500 95 624 408 5

1940 i 805 ! 20,800 49 532| .348 | 4

“Strenm-flow records as originally published in the annual surface-water reports
of the U. 8. Geological Survey were incomplete either beeause of cessation of gage
readings during ice periods or because complete basic data were unavailable during
the year. However, to make the records continuous for some uses, such as for
preliminary investigations, very rough estimates for some periods of missing record
were made in 1935 and published in the report of Iowa State Planning Board,
¢cStroam Flow Records of Towa, 1873-1932,”" which was prepared in cooperation
with the U. 8. Geological Survey and the Iowa Institute of Hydraulic Research,
Towa City, Iowa.

a) Information by Corps of Engineers, U. S, Army.



LITTLE MAQUOKEIA RIVER BASIN 41

Little Maquoketa River near Durango, lIowa

LocatioNn.—Lat, 42°33'20”, long. 90°44'40”, in NE1} sce. 5, T. 80 N,, R. 2 E,,
at bridge on country road, 500 feet southwest of U, S. Highway 52, 114 miles
cast of Durungo, 5 miles northwest of Dubuque, and 7.5 miles upstream from
mouth,

DRAINAGE AREA.—130 square miles above gage; 156 square miles above mouth.

SourceEs OF Dara.—U. S. Geological Survey records. Collection of data partly
financed by Corps of Engineers, U, S. Army.

RECORDS AvalLABLE—October 1934 to September 1940 in water-supply papers of
U. 8. Geological Survey.

GaGES.—Nonrecording gage read onee daily prior to January 1939; recording
gago thereaftor, Datum of gage is 612,62 feet above mean sea level, adjust-
ment of 1012,

Srace-Discianee  RenatioNn.—Defined by current-meter measurements below
5,000 second-feet. Not seriously affected by ice. Low-water control is a
riffle formed by ledge rock and boulders a short distance below gage.

AVERAGE DISCHARGE.—D years, 68.7 second-feet.

ExTREMES.—1934-40: Maximum discharge, 14,800 second-feet June 21, 1937 (gage
height, 20.75 feet, from floodmarks), from rating curve extended above 5,000
second-feet on basis of velocity-area and slope-area studies; minimum dis-
charge observed, 5 second-feet July 12, 13, 1936; minimum gage height
observed, 2.64 feet Dee. 10, 1937,

HistoricAL Dara.—Flood of June 1925 reached a stage of about 22.1 feet, from
information furnished by Corps of Engineers, U. 8, Army.

REMARKS.—Bank-full stage, about 14 feet,

Summary of yearly discharge, in second-feet

Watfr Water year ending Sept. 30 Calendar year

supply

Year 1\Em::.cr Maxi- | Mini- Per | Runoff | Maxi- | Mini- ‘ Per | Runoff
(No. and| mum | mum | Mean | square | in mum | mum | Mean | square in

page) day day mile |inches | day day | mile | inches

1935 | 785-169....... | e e et P e 2,360 10 64,9 0,499 6.79

1936 | B05-162 701 5 36.6| 0.282 | 3.84 701 5 7.8, .291 | 3.95

1937 | 825-217 4.270: 9 107 .823 | 11.13 4,270 7 105 | ,808 | 10,93

1938 | 855-229| 2,900 7 94.0 .723 9.82 2,900 9 102 | .785 | 10.70

1939 | 875-238| 1,770 11 62.8 .483 6.53 1,770 11 55.0 .423 5.72

1940 | 895- | 1.9’9CI| 8 42 9] .330 4.51 2 Ly 1] S ] e R el aises | o naiaiea
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Maquoketa River near Manchester, lowa

LocaTioN.—Lat, 42°27'20”, long. 91°25'50", in see. 9, T, 88 N, R. 5 W, 2 miles
southeast of Manchester and 5 miles downstream from Honey Creek and
Prairie Creek.

DRAINAGE AREA.—306 square miles.

Sovrces oF Dara—U. 8. Geological Survey records. Towa Eleetrie Co. assisted
with colleetion of gage-height record,

Reconns  Avainanrne.—April 1933 to September 1940 in water-supply papers of
U. 8. Geologieal Survey.

GagE—Water-stage recorder. Datum of gage is 80506 feet abhove mean sea
level, adjustment of 1912,

Sraae-Discuarae  RevarmioN.—Defined by  eurrent-meter  measurements  below
7,200 sgecond-feet. Control dam constructed in May 1935, Stream bed com-
pumcl of ledge rock below control; filling and scouring of sand deposit above
control causes slight shifts at low and medium stages, otherwise relation is
stable.

AVERAGE DISCHARGE.—T years, 124 second-feet.

ExtrEMES.—1933-40: Maximum discharge, 8,150 sccond-feet Mar, 4, 1937 (gage
height, 14.20 feet) ; minimum discharge, 3 second-feet numerous times during
May and June 1934 (gage height, 2.90 feet, prior to construction of control
dam, caused by regulation); minimum daily discharge, 6 second-feet June §,
29 1!?:5-1.

Minimum stage sinee construction of control dam, 3.72 feet Feb, 15, 1940,

Resmanks.—Diurnal fluetuation eaused by operation of power plant of Iowa
Eleetrie Co. about 2 miles above station,

Summary of yearly discharge, in second-feet

Wuui-r ] Water year ending Sept. 30 Calendar year

supply i

Year per | Maxi- | Mini- Per | Runoff | Maxi- | Mini- Per | Runoff

(No. and| mum | mum | Mean | square in mum | mum | Mean | square in

page) day day mile | inches day day mile | inches

1934 | 760-172 480 1] 42.7| 0.140 1.91 480 1] 56.2| 0.184 2.50

1935 | BOS-164] 4,070 13 163 .533 7.25 4,070 12 155 .507 6.88

1936 | 805-164] 2,850/....... 102 =

1037 | 825-219 6,200' 27 186

1938 | 855-231 4,000 25 160

1939 | B75-240 1,37 0: 15 126

1940 | 895- 1, 5')U| 22 91.8
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Maquoketa River near Delhi, Jowa

LocaTioN.—Lat. 42°24'40", long. 91°20'40”, in NW14 see. 29, T. 88 N, R. 4 W,,
in tailrace of Interstate Power Co.’s hydroelectric plant, 1%4 miles south of
Delhi and 6 miles upstream from Plum Creek.

DRAINAGE AREA.—348 square miles above gage.
SovrCEs oF Data,—U. 8. Geological Survey records. Interstate Power Co. furnished
gage-height record and preliminary computations of daily discharge based on

U. 8. Geological Survey rating curves,

Recorps  Avarnapre—July 1933 to September 1940 in water-supply papers of
U. 8. Geologieal Survey. (Station discontinued).

GaGge—Water-stage recorder.  Datum of gage is 77432 feet above mean sea
level, adjustment of 1912,

Srace-Disonance  Renartion—Defined by eurvent-meter measurements  below
7,000 second-feet. Stream bed composed of small boulders and gravel and
is subject to gradual scouring. Flow is confined between high banks,

AVERAGE IISCHARGE.~T years, 136 second-feet.

EXTREMES.—1933-40: Maximum discharge, 6,130 second-feet Mar, 4, 1937 (gage
height, 80.2 feet); minimum 5 second-feet at various times with plant shut
down; minimum daily discharge, 5 second-feet Apr. 16, Aug. 27, Sept. 10, 17,
1929 (gage height, 80.40 feet).

Hisrorican Dara.—A discharge of 7,360 sccond-feet was measured by F. A, Nagler
on Mar. 14, 1529,

ReEMARKS.—Flow regulated by reservoir appurtenant to power plant.

Summary of yearly discharge, in second-feet

Water Water year ending Sept. 30 Calendar year

supply i
Year r&mp«-r Maxi- | Mini- | Per | Runoff | Maxi- | Mini- Per | Runoff

(No. and| mum | mum | Mean | square in mum | mum | Mean | square in

page) day day | mile | inches | day day mile | inches
1934 | 760-174 495 8 49,4/ 0,142 ' 1.92 495 8 61.3) 0.176 2.39
1935 | 785-171| 4,050 11 183 .526 7.14 4,050 11 174 . 500 6.81
1936 | 805-166| 2,840 9 110 .316 4.28 2,840 9 113 .325 4.41
1937 SZS—ZZUI 4,660 5 190 . 546 7.41 4,660 R 183 .526 7.15
1938 | 855-232| 3,790 5 173 .497 6.75 3,790 5 103 .555 7.52
1939 | 875-241| 1,040 5 135 .388 | 5.18 1,040 5 115 L3330 | 4.49
1940 | RO5- | l'?Sﬂl 7 111 .319 A0 | e [ve s nn | wsiwanss PP | P
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Maquoketa River near Maquoketa, Iowa

(Published as Maquoketa River below North Fork of Maquoketa River near
Maquoketa, lowa, prior to 1940)

LocarioN,—Lat, 42°05'10”, long. 90°3820", in SWYNE1 sec. 17, T. 84 N,, R.
3 E., at Bridgeport Bridge, 1,200 feet upstream from Mill Creek, about 2 miles
downstream from North Fork of Maquoketa River and 3 miles northeast
of Maquoketa.

DRAINAGE AREA.—1,550 square miles above gage; 1,900 square miles at mouth.

Sources or Dara,.—U. 8. Geologieal Survey records, except gage-height record
October 1927 to September 1932 furnished by Iowa Eleetric Co. Discharge
measurements 1929 to 1931 by Corps of Engineers, U. 8. Army; records
collected in cooperation with that agency beginning in 1935,

Recorps AvarLaBLe—~September 1013 to September 1940 in water-supply papers
of U. 8. Geological Survey. September 1913 to December 1932 in report of
Iowa State Planning Board, ‘‘Stream Flow Records of Iowa, 1873-1932,%7
pp. 199-214.

(GaGEs.—Nonrecording gage read once daily prior to July 1924; water-stage
recorder thereafter. Gage-height record discontinued during ice periods prior
to about 1927. Datum of gage is 636.52 feet above mean sea level, adjust-
ment of 1912,

AVERAGE DISCHARGE.—27 years, 100 second-fect.
w )

ExrreMes,—1913-40:  Maximum discharge, 27,500 second-feet Mar, 6, 1937,
from eurve defined by current-meter measurements below 26,000 second-
feet; maximum gage height, 22,18 feet Ieb. 21, 1937 (affected by ice);
minimum discharge, 39 second-feet (regulated) Sept. 15, 1931 (gage height,
0.81 foot) ; minimum daily discharge, about 105 second-feet Feb. 11-20, 1936.

REMARKS.—Diurnal fluctuation caused by regulation at power plant of Iowa

BElectric Co. and about 4 miles above station except during period March 1937
to January 1940, when the plant was not operating.

Summary of yearly discharge, in second-feet

1
| Water | Water year ending Sept. 30 Calendar year

supply [ f

Year p:iprr | Maxi- | Mini- Per | Runoff | Maxi- | Mini- | Per |Runoff
(No. and| mum | mum | Mean |square | in mum | mum | Mean | square in

page) | day day mile | inches day day mile | inches
e ! |
1914 [*405-147 602i 0,388 6?3] 0.434 5.89
19015 |*405-147 1,010; .652 1,060, 684 9.31
1916 | 435-146 1,110 .716 984] .635 8.62
1917 | 455-130 659 .425 | 650 419 5.70
1918 |*475- 93| | | 749 483 | 770/ 497 | 6.74
1919 | 505-173) 10,400 245 1,230] .794 1,510 074 | 13.24
1920 |*505-173| 9.690 .......| 1,400 .903 | 1,150/ .742 | 10.08
1921 | 525-105, 7,500 315, A3l .536 949/ 612 8.31
1922 | 545-10%) 14,200, 260 1,170 .755 | 1,060, .684 | 9.27
1923 |*565- 93 18,300 a5y 794, .512 799/ 515 6.99
1924 |*585- 96 | 1,010, .652 998  .644 8.76
1925 |*605- 02 788 508 B15| .526 7.12
1926 [*645~ 56 024 596 1,080 697 9.45
1927 |*645- 56 1,480 055 | 1,490 ,961 13.04
19028 *700-102 | 1,200 774 | 1,230, ,794 | 10.81
1929 |*700-102 1,510 .974 | 1,260, .813 | 11.01
1930 [*700-102 648 418 619 399 5.41
1931 | 745-139| 4,080 112 386, .249 622 .401 5.47
1932 | 745-139| 7,820 264 930 606 754 486 6,63
1033 | 745-139| 7,580 222 679 438 613 305 5.36
1934 | 760-176| 6,920)....... 344 222 426 275 3.73
1035 | 7H5-172| 11,400 224 856, .552 706, .514 6.98
1936 | 805-167| 8,710 105 554| 357 572 .J69 5.02
1937 | 825-221| 25,500 220] 1.22-1I L 790 1,190, .768 | 10.43
1938 | 855-233| 12,500 200, 8981 ,579 L6037 8.65
1939 | 875-243] 6,040 244/ 765 .494 674 .435 5.90
1940 | 895- B,760| 114 S40) G348 | C4VTI s el s ae e SR P

| |

" ®See page 40,
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‘Wapsipinicon River at Independence, lowa
LocaTion.—Lat, 42°28'10", long. 91°53'40", in SW148E1{ sec. 34, T. 80 N, R. 9
W., in tailrace of Interstate Power Co.’s hydroelectric plant at Independence,

three-quarters of a mile downstream from Harte Creck and 434 miles down-
stream from Otter Creek.

DrAINAGE AREA.—1,060 square miles at gage.

Sovrces oF Data.—U. 8. Geological Survey records, Interstate Power Co.
furnished gage-height record and preliminary computations of daily dis-
charge based on U, 8. Geological Survey rating curves,

RECORDS AVAILABLE.—July 1933 to September 1940 in water-supply papers of U.
S. Geologieal Survey.

GAaGE.—Nonrecording gage read hourly. Datum of gage is 802.85 feet above mean
sea level, datum of 1929, and 47.65 feet below City datum,

STAGE-DISCHARGE RELATION.—Fairly well defined by eurrent-meter measurements
below 7,000 second-feet. Not usually affected by ice, Stream bed composed
of coarse gravel and boulders and is stable.

AVERAGE DIscHARGE,—T years, 360 second-feet.

ExTREMES,—1933-40: Maximum discharge, 7,900 second-feet Mar. 8, 1937 (gage
height, 93.2 feet); minimum, about 7 second-feet at numerous times during
1933-34, caused by regulation.

HisToricAL DaTA—Reports of important floods noted from miseellancous refer-
ences in 1858, 1865, 1871, 1892, 1902, and 1903,

ReMArKS.—DBank-full stage, about 93 feet. Point of zero flow, about 84.0 feet.
Flow regulated by power plant.

Swmmary of yearly discharge, in second-feot

Water Water year ending Sept. 30 Calendar year
supply
Year | paper | Maxi -| Mini- Per | Runoff | Maxi- | Mini- Per | Runoff
(No. and] mum mum | Mean | square in mum | mum | Mean | square in
page) day day mile | inches | day day mile | inches
1934 | 760-177 R45| ! 74.5 0.070 0.94 845 J, 130 0,123 1.66
1935 | 785-175| 6,230 ] 506 | 477 6. 50 6,230 8 466 440 5.97
1936 | BO5-170, 6,410 9 412 389 5.28 6,410 9 423 3oo 5.42
1937 325—224| ?,5?0! 9 478 451 6.14 7,570 9 450 425 5.79
1938 | 855-236 3 640 9 513 | 484 6.59 3,640 9 619 .584 7.94
1939 | 875-246, 2,470 8 357 | 337 4,58 1,920 8 255 .241 3.27
2,2200 10 180 G202 31 e fou




46 WAPSIPINICON RIVER BASIN

Wapsipinicon River at Stone City, lowa

LOCATION.— Lat 42°07'00", long. 91°21'20", in El4 sec. 6, T. 84 N, R. 4 W,
at highway bridge at Stone City, just upstream from Chicago, Milwaukee &

St. Paul Railway bridge and 31 miles upstream from Buffalo Creek.

DRAINAGE AREA.—1,310 square miles above gage.

Sovrces oF Data—U., 8. Geological Survey records. Gage heights furnished
by Frank Dearborn, Stone City.

Rucowns  Avainapie—August 1903 to December 19134, May to September 1914
(gage heights only) in water-supply papers of U, 8. Geological Survey.
August 18903 to December 1913 in report of Towa State Planning Board,
fStream Plow Records of Iowa, 1873-1932,77 pp. 215-224,

GaGE~—Nonrecording gage read once daily.

StTace-Discuanrar Rerarion.—Fairly well defined by current-meter measurements
below 11,000 second-feet, Control formed by remains of a loose-rock dam
under the railway bridge; praetically permanent. Seriously affected by
ice. Construetion of new bridge piers during the spring of 1904 affected
stage-discharge relation. Construction of a dam at Anamosa caused back-
water at gage after June 1914,

AVERAGE Disenance.—10 years, 691 second-feet,

EXTREMES.—1003-13: Maximum discharge obscrved, 10,400 sccond-feet Apr. 2,
1912 (gage height, 14.9 feet); minimum discharge observed, 39 second-feet
Nov. 30, 1004 (gage height, 2,15 feet).

On July 13, 1903, o discharge of 10,500 seccond-feet was measured by
current meter (gage height, 15.2 feet).

Hisrorican, Dara—Maximum gage height known, 28 feet July 1892, probably
correet within 0.5 foot according to observers, Various sources have estimated
o discharge varying from 20,000 to 30,000 second-feet for this flood.

Remarks.—During 1912, power development installed at Central City about 20
miles upstrenm, cansing some diurnal fluetuntion at gage.

Summary of yearly discharge, in second-feet

\\-':ll(i‘l' Water year ending Sept. 30 Calendar vear
supply 1
Year | paper | Maxi- | Mini- | Per | Runoff | Maxi- | Mini- | Per | Runoff
(No. and| mum | mum | Mean | square in mum | mum | Mean | square | in
page) | day day | mile | inches day day | mile | inches
1904 [*130- SSI 6,250 539 0.411 5.60 6,250 39| 435| 0.370 5.04
1905 |*171- 73| 6,860 651 497 6.74 6,860]....... 699 54 7.25
1906 | *207- (ﬁ| 8,740 757 578 7.85 By 7400 sanavi 767 .585 7.95
1907 [*265-160.......]. 933 e ff b SO0 [aiss il 954 .728 9.88
1908 |*265-160, 4,340, 763 .582 7.93 4,340|. 710) .542 | 7.37
1909 |*265-160 8,190 . 943 L7120 9.77 8,190, . . 1,120, .855 | 11.61
1910 |*285-261 5,830/, 650 . 496 6.74 5,830|.. 448 .342 4.65
1911 (*305-136| 8,220 366 .279 3.7 8,220 510f .389 5.29
1912 |*325-139| 10,400 663 L5006 6.80 [ 10,400 " 556 .424 | 5.78
1913 [*355-163| 5,07 648 495 BETZ | wniesvea | miesnes| b o ot o ’

“See page 40, Daily discharge records for some periods
possibly unreliable,

are very rough estimates and
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Wapsipinicon River near Dewitt, lowa

LocaTioN.—Lat. 41°46°, long. 90°32', in sec. 31, T. 81 N., R. 4 E., at bridge on
U. S, Highway 61, 3 miles south of Dewitt and 18 miles upstream from
mouth,

DeAINAGE AREA.—2.300 square miles above gage (does not include Silver Creek
area) s 2,560 square miles at mouth.

Sovrees o Dara—U. 8. Geologienl Survey records, Records collected in co-
operation with Corps of Engineers, U, S, Army.

RECORDS  AvATLABLE—June 1934 to September 1040 in water-supply papers of
U. 8. Geologieal Survey,

Gage.—Waterstage recorder, Datum of page is 500,73 feot above mean sea level,
adjustment of 1012,

STAGE-DISCHARGE RerarTioNn—Defined by ecurrent-meter measurements below
11,000 second-feet, Seriously affected by ice. Stream hed composed of sand
and shifts frequently. Both banks low. Stream confined by highway fill to
about gage height 13 feet. Auxiliary channel about half a mile north of
gage carries some overflow during high stages.

AVERAGE DISCHARGE.—G years, 1,040 second-feet,

EXTREMES,—1034-40: Mavimum discharge, 12,000 second-feet Mar, 6, 1937;
maximum gage height, 11.65 feet Feb. 21, 1937 (affected by ice) ; minimum
discharge, 70 sccond-feet Jan. 17-24, 1940; minimum gage lieight, 0.94 foot
Qct, 3, 1037,

REMARKS,—Bank-full stage, about 8 feet. The highest floods of recent years,
according to local residents, have barely overtopped the highway fill. Silver
Creck, whieh formerly entered above the gage site, was artificially diverted
through an overflow channel of the viver, so that 'it enters below gage.
This ehange was made prior to establishment of the station.

Summary of yearly discharge, in second-feet

\\'nul-r Water year ending Sept. 30 [ Calendar year
PPV e —t e D E——
Year | paper | Maxi- | Mini- | Per | Runoff | Maxi- | Mini- | | Per | Runoff
[(No. and| mum | mum | Mean |sr|ul=m- | in mum | mum | Mean | square in
page) day | day | | mile |inches day | day | mile | inches
1935 | 785-176| 7,860, 220 | 1,325 0.576 | 7.81 | 7,860 182 1,251/ 0.544 | 7.38
1936 | BO5-171| 6,690 85 S‘)(]I . 387 5.27 | 6,690 85 | 914/ .397 5.40
1937 | 825-225| 12,000, 127 1,358 .590 8.01 12,0000 122 1,272) .553 7.50
1938 | B55-237| }'.ZII]; 122 1,215 928 | T.17 7,210, 140 1,419 617 8,38
1939 H?S—H-Tr 8,030] 141 982| .427 ‘ 5.78 8,030 90 | 772 Ji6 4.54
2:99) e

1940 | 805- | .1.2sili 70 471 .208
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lowa River at Marshalliown, lowa

Locarmion.—Lat. 42°04', long. 92°54/, in SW14 sec. 24, T. 84 N, R. 18 W,, in
city park at Marshalltown, 500 feet downstream from Third avenue bridge
on State Highway 14, Prior to August 1903 at highway bridge 50 feet
upstream from old flour mill dam and about one mile upstream from Third
Avenue bridge; May 1915 to August 1934, at Third Avenue bridge.

DRAINAGE AREA.—1,500 square miles above gage.
Sourck or Dara.—U. 8. Geological Survey records.

RECORDS AVAILABLE.—February to August 1903 (gage heights only) May 1915
to September 1927, February 1933 to September 1940 in water-supply papers
of U. S. Geological Survey. May 1915 to September 1927 in report of Tows
State Planuning Board, ‘‘Stream Flow Records of Towa, 1873-1932," pp.
229.240.

GAGES.—Nonrecording gage prior to September 1034; read once daily until
October 1921 and twice daily thereafter (in general, readings were discon-
tinued during ice periods). Recording gage subsequent to September 1934,
Datum of gage is 853.06 feet above mean sea level, datum of 1929 (levels by
Corps of Engineers, U, 8. Army); prior to August 1903, gage at different
datum,

Sracr-DiscHares  Reparion.—Defined by eurrent-meter measurements  below
18,700 second-feet, Moderately affected by ice. TFairly stable below about
gage-height § feet due to conerete control.  Appreciable shifts at higher
stages.

AVERAGE DISCHARGE—10 years, 621 second-feet.

ExXTREMES.—1915-27, 1032-40: Maximum discharge observed, 42,000 second-feet
June 4, 1918 (gage height, 17.74 feet), from rating curve extended above
18,700 second-feet; minimum, about 2 second-feet (regulated) Nov, 24,
1917.

HistoricAL Data.—Flood of June 4, 1018, highest stage rccorded at Marshall-
town, was caused by excessive rains the latter part of May followed by
another storm on June 3-5. A total of more than 10 inches of precipitation
in 13 days was measured at the watershed boundary east of Iowa Falls.

REMARKS.—DBank-full stage, about 15 feet. Some diurnal fluctuation during low
water eaused by power plant operation at Iowa Falls.
Leveo on right bank subject to overflow at stage of ahout 16 feet.

Summary of yearly discharge, in second-feet

\\’at?r Water year ending Sept. 30 Calendar year
supply I =
Year | paper | Maxi -| Mini- Per | Runoff | Maxi- | Mini- Per | Runoff
(No. and] mum | mum | Mean | square in mum | mum | Mean | square in
page) day day mile | inches | day day mile | inches
1916 |*435-160, 4,380 ....... 1,000 |0.727 | 9.96 | 4,290.......| 832 |0.555| 7.59
1017 |*455-143| 9,640 ....... |''718 | 470 | 6.51 | 9.640| 3l 715 | o477 | 6.48
1918 [*475-104 39,400 211,030 .687 9.37 | 39,400!......./1,120 .747 | 10,19
1919 | 505-191] 6,670 80, 898 .599 8.14 6,670 80, 945 .630 8.56
1920 | 505-191| 4,870 130, 819 .546 7.44 3,420| 130] 826 .551 7.50
1921 | 525-115| 7,820 80| 683 L4558 6.18 7,820 80, 588 ,392 | 5.32
1922 | 545-114| 4,790 50| 465 L310 4.18 4,790(.. .00 420 L 280 3.79
1923 | 565-102| 3,480..... | 264 AT6 2.40 3,4801...... § 270 . 186 2.53
1924 | 585-105 7,440! 25 .| B42 L561 7.62 7,440 .. | B73 a82 7.93
1925 [*605-101] 2,440...... .| 302 .201 2.77 3,840!..... k370 .247 3.34
1926 |*625- 96, 5,970 .......| 575 .383 5.19 5,970... .| 581 . 387 5.26
1927 [*645~ 65| 5,230)..... 786 524 T2 |assesnileas
1934 | T60-187| 1,160 12 75 052 .70 1,160 12 96,8 065 B8
1935 | 785-185| 8,970 50/ 659 +439 5.95 8,970 781 725 L483 6,54
1936 | BO5-204| 8,190 32| 636 L424 5.77 8,100 32| 5717 . 385 5.24
1937 | 825-240| 7,850 45 693 462 6.27 7,850 21 667 L 445 6.03
1938 | 855-251| 4,180 21| 627 L4418 5.67 4,180 29| 685 L457 6.19
1939 | 875-260, 8,610 17| 454 .303 4,12 8,610 17] 3 .261 3.55
1940 | 895— l,&xﬁ.l}-l 9f 172 L115 ) ({1 40 [SPERaRRai Prar o PO PO

*See page 40,
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Iowa River at lowa City, lowa

LocATioN,—Since November 1021, lat. 40°39'30”, long. 91°32'20”, in SE14 see.
9, T. 79 N, R. 6 W,, in Towa City, 25 feet downstream from hydranlies
Inboratory, at the State University of Towa, 175 feet downstream from
University dam and a quarter of n mile downstream from Iowa Avenue,
Prior to July 1906 at Iowa Avenue Bridge; October 1913 to November
1021 at Benton Street Bridge 500 feet downstream from Chieago, Rock
Island & Pacific Railroad bridge and three quarters of a mile downstream
from Towa Avenue,

DramvaGr Area.—3,230 square miles above gage.

SOURCES OF DATA.—U. 8. Geological Survey records June 1903 to July 1906,
October 1913 to September 1940; from University of Iowa hydroelectrie
plant records January 1907 to December 1913, except for June, July 1907
which were taken from House Document 134, 7T1st Congress, 2nd Session.
Discharges for all periods for which records are missing in water-supply
papers were estimated by engineering research assistants who have for
several years assisted with the operation of this station as part of the activity
of the Iowa Institute of Hydraulic Research,

RECORDS AvAILABLE.—June 1903 to July 1906, October 1913 to September 1940
in water-supply papers of U. 8. Geological Survey; June 1903 to December
1032 in report of Towa State Planning Board, ‘‘Stream Flow Records of
Town, 1873-1932,"" pp. 241-264; December 1907 to March 1918 (incomplete),
gago heights and discharges for July 1881, and gage heights Mareh to
August 1893 in House Document No. 134 7l1st Congress, 2nd Session.

GaGrs.—Nonrecording gage read once daily June 1903 to July 1006, October
1916 to November 1921 and twice daily Oectober 1913 to September 1916.
Recording gage subsequent to December 1921, Datum of gage 42.05 feet
19036, about 39.00 feet October 1013 to November 1021, 40,00 feet December
1921 to September 1928, and 39.00 feet thereafter, Towa City datum, Datum
of gage subsequent to September 1928, 627.27 feet above mean sea level,
datum of 1029,

SrAGE-DiscHarGe  Reration—Defined by current-meter measurements  below
26,000 second-feet. Subjeet to changes at all stages. Affected by ice at
extremely low temperatures,

AVERAGE DISCHARGE.—37 years (1903-40) 1,424 sccond-feet,

EXTREMES,—1003-40: Maximum discharge, 36,200 second-feet June 7, 1918 (gage
height, 19.45 feet, site and datum then in use), from rating curve extended
above 26,000 second-feet: minimum daily discharge, about 10 second-feot
Dee. 26, 1016; practically no flow September 3, 1025, eaused by regulation.

Hisrorican DaTa.—The flood of June 7, 1918 was caused by heavy rains May
27, 28 with still heavier rains June 3-5 at and above Marshalltown. This flood
has been exceeded in historie times only by the summer floods of 1851 and
1881. Discharge of flood of 1851, 50,000 second-feet (estimated): G. H.
Hickox, University of Towa thesis, 1926,

RemManrks.—Bank-full stage, about 12 feet., Some regulation of flow at low
stages by power plants at Coralville and Iowa City, Flood stages and dis-
charges for period 1851 to 1934 are listed in Water-Supply Paper 771, pp.
265-264,

Summary of yearly discharge, in second-feet

Waulzr Water year ending Sept. 30 | Calendar year

supply i i

Vear | paper | Maxi- | Mini- Per | Runoff | Maxi- | Mini- Per | Runoff
(No. and| mum mum | Mean | square in mum | mum | Mean | square in

page) day day | mile |iuchos day day | mile | inches

1904 (*130- 50| 8,410/ 150 | 1,230 0.381 | S5.17 | 8,410 150 1,090 0.337 | 4.62
1905 |*171- B3| 8,710( 170 | 1,520/ 471 | 6.42 | 8,710 250/ 1l700/ (526 | 7.17
I s 15970 6100 | RS Fose e 2,000 .619 | 8.40

2:400] 0 Sargiliotag |0 S e s 2,410, .746 | 10.13

1,200( (368 | 5.05 | '5.850! 85| 1,040 .322 | 4.41

1,740 .539 | 7.32 | 12)400| 58 1,950 .60% | 8.20

1.010i 313 | 4,24 o,szu[ 18 173[ 239 | 3.25

(Concluded on next page)



a0 I0WA RIVER BASIN

Summary of yearly discharge, in second-feet, of Iowa River at Iowa City, Iowa,
1904-1940—Continued

\\'nl(ir Water year ending Sept. 30 Calendar year
supply
Year | paper | Maxi- | Mini- | Per | Runofi | Maxi- | Mini- Per | Runoff
(No. and| mum | mum | Mean |square | in mum | mum | Mean | square | in
page) day day mile | inches day day | mile | inches
0,680 43 | 564, 0.175 2.37 U.l’il‘:l}. 43 755| 0.234 3.19
20,000 (2 1,390 430 5.84 | 20,000 ol 1,220) .378 5.13
7,030 70 | 0441 202 3.99 7,030 70 963 298 4.07
1914 (*385-212) 8,000{ 100 834| .258 3.51 &,0000 181 1,050| .325 4.42

1915 | 405-162| 20,0000 300 2,060) (016 | 12,44 | 20,000 300 3,010] .932 | 13.93
1916 |{*435-162) 10,000 38 22,2500 .697 9.46 | 10,500 10 1,650/ 511 6.93
1917 |[*455-144| 17,500 10 1,290, 399 5.44 | 17,500 80 1,300{ .402 5.48
1918 |*475-106) 35,300 38 1,950] .604 8.19 | 35,300 38 2,060 .638 8.64
1919 | 505-193] 12,800 79 2,070) .641 8,71 | 12,800 79 2,430, .752 | 10.23

1920 | 505-193] 8,130| 280 2,130]  ,659 85,08 8,130] 264 1,830 .567 Tull
1921 | 525-117| 14,300] 190 1,390 .430 5.86 | 14,3000 190 1,470/ 455 6.16
1922 | 545-116] 5,780| 158 1,3200 .409 5.5 5,780 158 1,130, 350 4.74
1923 | 565-104] 8,420....... BOO| .248 3.36 8,420] 153 272 3.69
1924 | 585-107| 19,100 61 2.000| .619 8.20 | 19,100 61 1,960 607 8.26
1925 | 605-102) 1,510 48 514/ .159 2.18 3,1600 48 564| .175 2.37
1926 | 625- 97| 17,400/ 111 1,210, .375 5.05 | 17,4000 111 1,430] .443 6.00
1927 | 645- 66| 9,310, 274 1,720f .533 7.26 9,310, 258 1,630 .505 6.85
1928 | 665- 75| B,820] 258 1,550,480 6.51 8,820 290 1, 554 7.52
1929 | 685-111] 21,900/ 512 2,710) .839 | 11.40 | 21,900] 320 2,280, .706 9.59
1930 | 700-110 11 .3[?()' 02 1,020, .316 4.29 | 11,300 92 932 289 3.9
1931 | 730-133| 2,790 48 3120 .097 1.32 7,750 48 811| .251 3.42
1932 | 730-133| 7,750, 200 2,000 647 8.82 5,400 83 1,690 .523 7.14
1933 | 745-151 8.?00| 83 1,180 .365 4.95 8,700 88 1,050, .325 4.41
1934 | 760-188 1,840 30 204| .063 86 1,840 30 246, .076 1.04
1935 | 785-186, 8, | 73 1,474; .456 6.20 8,550, 179 1,631 505 6.85
1936 | 805-205 12, | 39 1,3880 .430 5.83 | 12,900 59 1,282] ,397 5.39
1937 | 825-241/ 16,800 88 1,581/ 489 6.64 | 16,800 56 1,494 463 6.27
1938 | 855-252] 4,600, 56 1,260, 390 5.29 4,6000 126 1,398 .433 5.87
1939 | 875-261 8,860 74 1,056! 327 4.45 8,860 74 12 282 3.85
1940 | 895~ | 2,HUU| 32 352i 109 J B ) P ok | i e L s e G

“See page 40,



IOWA RIVER BASIN hl

Iowa River at Wapello, lowa
LocaTion.—Lat, 41°11/, long. 91°11/, in see. 27, T. 74 N,, R, 3 W,, at bridge on
State Highway 99 at Wapello, 13 miles downstream from Cedar River and
15.4 miles upstream from mouth.

DRAINAGE AREA,—12,480 square miles above gage; 12,600 square miles above
mouth,

Sovrces or Darta.—U, 8. Geological Survey records, Gage-height record 1927-33
furnished by Mississippi River Power Co. Records for several years collected
in cooperation with Corps of Engineers, U. 8. Army, Mississippi River Power
Co., and U, 8. Weather Bureau.

Rrcorps Avarnapne—February 1915 to September 1940 in water-supply papers
of U. 8. Geological Survey; February 1915 to December 1932 in report of
Towa State Planning Board, ‘‘Stream Flow Records of lown, 1873-1032,°7
pp. 265-279,

Gaces,—Nonrecording gage read once daily February 1915 to September 1034
except during high stages, when gage was read several times daily, and
(prior to winter of 1920-21) during periods when river was frozen over,
when gage was read two or three times a week; recording gage thereafter.
Datum of gage is 548.98 feet above mean sea level, adjustment of 1012,

Srace-Discnance  Rerarion,—Defined by current-meter measurements below
56,000 second-feet. Seriously affected by shifting control and ice.

AVERAGE DISCHARGE.—25 vears, 5,644 second-feet.

EXTREMES.—1915-40: Maximum discharge observed, 67,500 second-feet Mar. 19,
1920 (gage height, 16.22 feet), from rating curve extended above 56,000
second-feet; minimum, about 400 second-feet Dee, 15-17, 1916; minimum gage
height, probably 1.38 feet July 5, 1934,

Historican Data.—Floods of major proportions in Iowa River Basin reported in
March 1840, June 1851, June 1858, July 1881, June 1892, and recorded June
1903, June 1918 and March 1929, the last of which was caused primarily by
melting snow, The flood of June 1851 apparently was the greatest known,

REMarKs.—Flood stage, about 10 feet. Slight diurnal fluetuation at low stages
caused by power plant operation at lowa City and Cedar Rapids. Flood
stages and discharges, 1915-34, listed in Water-Supply Paper 771, p. 265.

Swummary of yearly discharge, in second-fect

Water | Water year ending Sept. 30 | Calendar year
pDlY | e : : e
Year | paper | Maxi- | Mini- | Per | Runoff | Maxi- | Mini- | Per |Runo&'
|(No. and| mum | mum | Mean | square in mum | mum | Mean | square in
| page) | day | day mile | inches | day day | | mile | inches

1916 | 435-164 48,300 1,100 8,020 0.643 | B.75 | 48,300 400, 6,440 0.516

2

7.
1917 | 455-146 48,300 400 5,690 456 | 6.20 | 48,300 600 5,750 461 6.25
1918 |*475-107 60,300|...... 6,510, .522 7.07 vissses| 7,000 (561 7.60
1919 | 505-196/ 37,400 620, 8,140{ .652 8.84 8,920, .715 9.69
1920 | 505-196 32,2000 1,800, 7,260 .582 7:92 6,400 513 6.98
1921 | 525-118 31,900, 1,420, 5,360, .429 5.83 5,600 .456 6.21
1922 | 545-118| 26,500 1,050, 5,350) .428 5.80 4,5701 .366 4.95
1923 | 565-105 30,700 570/ 3,210; 257 3.49 3,630, .291 3.94°
1924 | 585-108| 34,700/ 1,000 7,260 581 9.14 7,380 .591 8.04
1025 | 605-104| 12,500 700/ 3,060| 245 3.33 2,980 239 3.24
1926 | 625- 99| 43,500| 1,000/ 5,080 .407 5.53 6,1700 494 6.72
1927 | 645~ 67| 33,700/ 11,8001 8,380 671 9.11 7,850 629 8.54
1928 | 730-135| 28,800) 1,300( 7,220, .579 7.86 8,650 693 9.41
1929 | 730-135| 63,400/ 1,940 11,000, .881 | 11.96 8,600 696 9.42
1930 | 730-135| 51,200 800 4,160, .333 4.53 4,010, .321 4.37
1931 | 730-135 6.?40! 570/ 1,490 .119 2.43 3,110 249 3.37
1932 | 730-135| 27,800/ 1,160 & 3100 . 666 9.04 7,060 566 7.69
1933 | 745-152] 60,800/, ,,.... 5,180/ .415 5,64 44,7100 .an 5411
1934 | 760-189| 7,230/ 531 1,210] .097 1.31 1,434 115 1.56
1935 | 785-187] 35,500 800, 5,622 450 6.12 5,961 478 6.49
1936 | 8B05-206/ 36,000 609 4,961 398 5.41 4,827 387 5,27
1937 | B25-242| 53,200 800| 6,654 .533 7.25 6,388 .512 6.85
1938 | 855-253| 19,000 840i 5,139, .412 5.61 5,808 .465 6.33
1939 | B75-262 36,100 884, 4,809 385 5.23 4,099 .328 4.46 -
1940 | B95- 7,780 430 2,029 163 | 2.22 |......i]irnnnnnfeas aeanleaneane

*See page 40,
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Ralsten Creek at Iowa City. lowa

LocaTioN.—Lat. 41°40'10", long. 91°30'40”, in SE1j; see. 11, T. 79 N, R. 6 W,,
at bridge on State Highway 1 at east edge of Towa City, 2.8 miles upstream
from mouth.

DRAINAGE AREA—3.01 (a) square miles.

SOURCES OF Dara.—September 1924 to September 1932, records collected by
Department of Mechanics and Hydraulics, University of Iowa; October
1932 to September 1940, Towa Institute of Hydraulic Research records
collected in cooperation with U. 8. Geological Survey.

RECORDS AvaiLaBLE—October 1032 to September 1940 in water-supply papers of
U. 8. Geological Survey, September 1924 to December 1935 in State University
of Towa Engineering Bulletin No. 9, January 1936 to Deeember 1940 in
mimeographed reports, Towa Institute of Hydraulic Research, University of
Towa.

GaGES.—Recording gage.

STAGE-DISCHARGE RELATION,—Defined by ceunrrent-meter measurements. Seriously
affeeted by ice. Rating for artificial control subjeet to shifts due to debris
lodging above and below gage at medium and high stages.

AVERAGE DIscIARGE—I16 years, 1.56 second-feet (1,010,000 gallons per day).

EXTREMES.—1024-40: Maximum discharge, 851 second-feet Aug. 1, 1032 (gage
height, 8.18 feet) 5 no flow at times during most years.

The flood on Aug. 1-3, 1932 resulted from an average rainfall of more
than 4 inches in Towa City and vieinity.

Reamarks.—Bank-full stage, about 6 feet. Left bank subject to overflow above
bridge, right bank helow. Through the cooperative efforts of the College of
Engineering and the Towan Institute of Hydraulie Research of the State
University of Towa, Bureau of Agricultural Engineering of the U. S, Depart-
ment of Agriculture, and the U, 8. Geological Survey, continuous records
of precipitation, stream-flow and ground-water levels have been eollected
in the Ralston Creek drainage basin since 1924,

Summary of yearly yield, in millions of gallons per square mile;
precipitation and runoff, in inches

Water Water year ending Sept. 30 | Calendar vear
supply I =
Year | paper | Maxi-| Mini- Runoff Maxi- | Mini- | Runoff (b}

(No. and| mum | mum | Mean |——— mum | mum | Mean j———e| ‘Precip-
page) | day | day Total | Inches| day | day Total | Incheg|itation**

0.122 -l-l,?l 2,52] 6,70 0 0.129 47,00 2.71| 28.96

+ 335 [ 6,96/ 12,45 0 .300| 145.8| 8,40 35.60

550 11.67| 19,75 .002] 633 231.2| 13.33| 39.76

LART 10,27 13.74| .001| .475| 173.7| 9.99] 39.97

630 13.43| 14.64| 0 | .511| 186.5| 10.72| 33.53

329 6.75( 21,04/ O | .313) 114.4] 6,59 31.80

J122 2.56) 9.94| 0O | -1801 65.8 3.80] 31.22

' 17 337 7.15| 17,82] 0 | <313 114.7] 6.64] 33.27
1933, .| 745-153| 7.21| 0 199 4,200 3.011 0 | 140 51.1( 2,95 25.44
1934, .| 760-100| 5,02/ 0 033 L0800 5,02 0 L0520 18,80 1,06/ 20,01
1935, .| 785-188| 15.44 0 L 389 8.18| 15,46/ 0 397 145.0f 8.38| 35.99
1936..| 805-246| 7.94| O L 260 5,30 7.94| 0 L283| 103.7| 5.95| 30,25
1937, . 825-246 37.58| 0 601 14,55 37.58| 0 644/ 235.1| 13.55| 31.33
1938. .| 855-258| 27.91| 0 395 8.30( 27.91| O 432) 157.5 9.08 37.46
1939, .| 875-263 16.53| 0 335 7.06| 16,53 0 .292| 106.6) 6.16] 29.33
1040, ‘ 895~ ‘ 6.44] 0 |133) 48.0/ 2.80)...... b R

a) Used as a basis of computation in table of vield. b) Welghted.

#sRecord translated from State University of lowa Engineering Bulletin No. 9, for period
1925-32, subsequent unpublished manusecripts, and water-supply papers as indicated.
Nore.—While this report was in the process of publication, the discharge records

at this station became available for the record-breaking highwater resulting from a

maximum measured daily rainfall of 3.56 inches in the drainage area on June 27,

1941. Of this total about 1.75 inches fell in one hour.

Extremes—1924-41. Maximum discharge, 1,360 second-feet 7:10 p.m. June 27,
1941 (gage height, 8.25 feet).




I0WA RIVER BASIN a3

Cedar River near Austin, Minnesola

LocaTioN.—In see. 15, T. 102 N, R. 18 W,, below dam of Red Cedar Mill, 1
mile downstream from Turtle Creck and 2 miles south of Austin, Minnesota,

DRAINAGE AREA—425 SBquare miles above gage,
SOURCE 0F DATA—U. 8, Geological Survey records,
Recorns AvarnaprLe.—May 1909 to September 1914,

Gages,—DPrior to May 1913 nonrecording gage in tailrace vead 5 times daily;
thereafter, nonrecording gage on bridge 100 yards downstream from power
house read 3 times daily when Red Cedar Mill was in operation and twice
daily at other times,

STAGE-DISCHARGE RELATION.—TFairly well defined by eurrent-meter measursements
below 4,000 second-feet. Slightly affected by iee; seriously affected by
aquatic vegetation during summer. Channel somewhat ghifting.

AVERAGE DISCHARGE.—S years, 145 second-feet.

EXTREMES,—1909-14: Maximum daily discharge, 5,230 second-feet Nov. 14,
19083 no flow on several days in 1011,

ReEMARKS.—Some diurnal fluetuation during low water cansed by operation of
power plant immediately below station.

Summary of yearly discharge, in second-feet

|

Water Water year ending Sept. 30 ‘ Calendar year

supply T ——
Year aper | Maxi -] Mini- Per | Runoff | Maxi- | Mini- Per | Runoff

0. and| mum | mum | Mean | square in mum mum | Mean | square in

page) day day mile | inches | day day mile | inches
1900 | 265-170,...... P | T | i) Incom plete |
1910 | 285-267| 5,230 20 207 0.488 6,63 2,070| 14 110, 0.260 3.56
1911 | 305-146 3.').00i 0 4.7 176 2,38 .\'HH{JI 0 136] .320 4.36
1912 | 325-146| 4,180 4.0] 227 .535 7.33 4,180 4.2 167 .393 5.34
1013 | 355-167 1,450 4 116 .273 3.70 1,450 4 l!6| .273 3.73
1914 |J 385-216i 1.330].. ..... 100 .235 = P B ety Prasip Intnmlplete I




o4 TIOWA RIVER BASIN

Cedar River at Mitchell, Iowa

LocaTiox.—Lat, 43°19", long. 92°52’, in sce, 8, T. 98 N,, R. 17 W, in tailrace of
hydroelectric plant of Central States Power and Light Corporation at Mitchell,
8 miles downstream from Deer Creck and 10 miles upstream from Rock Creek,

DramNaGE AREA.—845 square miles above gage.

Sovrces oF Dara—TU. 8. Geological Survey records. Gage-height record furnished
by Central States Power and Light Corporation.

REcorps Avalnapre.—July 1933 to September 1940 in water-supply papers of U,
8. Geologieal Survey.

GagE—Nonrecording gage read hourly.

STAGE-DISCHARGE RELATION.—Defined by current-meter measurements helow 7,000
second-feet,  Affected by ice at extremely low temperatures; otherwise rea-
sonably permanent beeause stream bed is composed of rock and gravel and
ig relatively free from vegetation. Right bank is a high rock eliff; left bank
subjeet to overflow below highway bridge several hundred feet below gage.

AVERAGE DISCHARGE~T years, 230 sccond-feet.

ExrrEMmes,—1053-40:  Maximum discharge observed, 13,000 second-feet Apr, 4,
1934 (gage height, 80.7 feet); minimum, about 5 second-feet at numerous
times during 1933-35 when power plant was shut down.

Remares,—Flow regulated at medium and low stages by power plant at gage.

Swmmary of yearly discharge, in second-feet

Wau{r Water year ending Sept. 30 Calendar year
supply
Year | paper | Maxi- | Mini- Per | Runoff | Maxi- | Mini- Per | Runoff
(No. and| mum mum | Mean | square | in mum | mum | Mean | square in
page) day day mile |inches | day day mile | inches
1934 | 855-259| 12,400 5 | 149 0.176 2.38 | 12,400 5 151 0.179 2.42
1935 | 855-259| 6,710 5 230 .283 3.84 6,710 5 247 .292 3.97
1936 | 855-259| 7,990 15 307 363 4.97 7,990 15 301 .356 | 4.87
1937 | 855-259| 6,500] 20 272 322 4.37 G,500 20 269 .318 4.33
1938 | 855-259| 8,580 31 323 382 5.18 8,580 42 345 408 5053
1939 | 875-265| 5,920 12 256 303 4.12 5,920 12 236 279 3.80
1940 | 895- 2.040; 12 126 | 149 ek ) o W, o [N el P S I i
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Cedar River at Janesville, lowa

Locamion.—Lat. 42°39', long, 92°28', in see. 85, T. 91 N, R. 14 W., at highway
bridge at Janesville, 3 miles upstream from Shell Rock River.

DRAINAGE AREA~—1,660 square miles above gage,
SoURCE 0F Data.—U. 8. Geological Survey records.

RECORDS AVAILABLE—April 1905 to September 1906, May 1915 to September 1927,
November 1932 to September 1940 in water-supply papers of U, S, Geologieal
Survey. April 1905 to September 1906, May 1915 to September 1027 in re-
port of lowa State Planning Board, ‘‘Stream Flow Records of Towa, 1873-
1932,7" pp. 280-202,

Gage—Nonrecording gage read once daily April 1905 to September 1906, May
1915 to September 1922, October 1923 to September 1927; twice daily
October 1922 to September 1923, November 1032 to September 1040,

STAGE-DisciarGe  RevnaTioN—Defined by current-meter measurements below
15,000 second-feet. Affeeted by ice, otherwise fairly permanent, Control is
remains of an old rock mill dam. Stream-bed composed of sand, gravel and
boulders,

AVERAGE DISCHARGE.—20 years (1906, 1015-27, 1933-40), 667 second-feet.

EXTREMES.—1905-6, 1915-27, 1932-40: Maximum discharge observed, 27,700
second-feet Apr. 1, 1933 (gage height, 15.43 feet); minimum observed, 28
second-feet Oct, 21, 1022,

REMarks.—Bank-full stage, about 13 feet. Some diurnal fluctuation during low
water eaused by power plant at Waverly, 9 miles upstream.

Summary of yearly discharge, in second-feet

\\'nl.ti'r Water year ending Sept. 30 | Calendar year
supply
Year | paper | Maxi- | Mini- | Per | Runoff | Maxi- | Mini- Per | Runoff
(No. and| mum | mum | Mean | square in mum | mum | Mean | square

page) day | day | mile |inches | day day mile | inches
1906 |'20?— 74| 22,600|....... 1.480| D892 | FR2008: vl v | Sisaass  ievdanals s oeain
1916 |*435-165 8.}'4l]| ....... 1,040 .627 | 8.47 7.90
1917 |*455-147] 21,200....... 884! .533 7.23 7.28
1918 |*475=-109]. 0 ci]s i ins 734 .442 5.98 6.58
1919 (*505-199/. .....0]oennas 929, 560 7.60 7.35
1920 [ *50%=100) Join i il 750 .452 6.16 6.22
1921 | 525-120| 25,500 122 761 458 6.21 5.91
1922 [ *548=1 10} o Gl sl 610] 367 4,09 4,77
1923 |*565-107|....... 28 344 207 2.82 3.05
1924 |*585-110], ..o v ufevnnnnn 603 363 4,96 5.01
1925 (*605-105]....... R 421 .254 3.42 3. 14
1926 |1™025=100, .4 vovulsnnssss 376| .227 3,08 3.42
1927 |*645- 68 4,560 145 642| 387 5.25 A
1933 | 745-154|....... FEping St et RN Vi 26,600|....... 618 372 5.05
1934 | 760-193| 10,100 48 187 .113 1.52 | 10,100 48| 194 117 1.59
1935 | 7RB5-190 8,330] 66/ 570, L343 4.67 8,330 90| 593 357 4.85
1936 | 805-200 10.700‘ 67| 608| 366 4.97 | 10,700| 67| 621 374 5.08
1937 | 825-248| 11,700 uol 718| .433 | 5.87 | 11,700] 70, 690 416 | 5.64
1938 | 855-263) 8,740 70] 779 .469 6,38 8.740 70| 886 534 7.26
1939 | 875-266| 7,000 123 613 369 5.00 7,000 123| 504 304 4.11
1940 | 895~ ‘3,970 65|’ 296) .178 241 il ey | e B T,

*See page 40. v
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Cedar River at Cedar Rapids, Iowa

LocaTiox.—Lat. 41°5815”, long. 91°40'05”, in see. 28, T. 83 N, R. 7 W, in Cedar
Rapids, 500 feet upstream from Eighth Avenue Bridge and 2.7 miles upstream
from Prairie Creek.

DRAINAGE AREA.—O,640 square miles above gage, about 1,060 of which are in
Minnesota; 7,870 square miles above confluence with Towa River.

SourceEs oF DATA.—U, S. Geologieal Survey records, except gage-height observa-
tions by U. 8. Weather Bureau April 1909 to August 1920. Subsequently,
recorder record colleeted for many years in ecooperation with that organiza-
tion, and in 1940 with City of Cedar Rapids. Some discharge measurements
made by Corps of Engineers, U. 8. Army, 1020-31,

RECORDS AvAILABLE—February 1903 to September 1940.

GAGES.—Nonrecording gage read once daily prior to August 1920; recording gage
thercafter. Datum of gage is 700.33 feet above mean sea level, datum of
1929 (levels by Corps of Engineers, U. S. Army).

STAGE-DISCHARGE RELATION.—Defined by current-meter measurements below
60,000 second-feet. Affected by ice in severe winters and possibly by arti-
ficial restrictions during high stages, otherwise reasonably permanent, the
stream bed being composed of rock and gravel and free of vegetation.

AVERAGE DISCHARGE.—37 years, 2,931 second-feet.

Bxrremes.—Maximum diseharge, 72,000 second-foet Mar, 10, 1929 (gage height
20.1 feet) ; minimum, 178 second-feet, Sept. 25, 1085 (gage height, 2.24 feet) ;
minimum daily discharge, 236 second-feet July 1, 1934,

HistoricAL Dara.—Flood of March 1929 is greatest known. The next highest,
which reached a stage of about 20 feet, oceurred in June 1851; discharge,
estimated about 65,000 second-feet. Gage heights for the two floods prob-
ably not comparable owing to artificial changes in cannel cross-section.

Remarks.—Flood stage, about 13 feet. Some diurnal fluetuation caused by oper-
ation of power plant half a mile above station, Flood stages and discharge,
1903 to 1934, listed in Water-Supply Paper 771, p. 266.

Summary of yearly discharge, in second-feet

Water | Water year ending Sept. 30 Calendar year

supply — ——
Year | paper | Maxi- | Mini- Per | Runoff | Maxi- | Mini- Per | Runoff

(No. and| mum mum | Mean | square | in 1M mum | Mean | square n

page) day day mile | inches day day mile | inches
1904 |¥130- 63| 11,600 .......| 2,700/ 0.407 | 5. 11,600/....... 2,200/ 0.331 | 4.49
1905 *171- B6| . 00/ . 480 6. 22;800] . vvven e 3,410 514 6.97
1906 |*207- 72| & L 7. 50,500 660, 4,020/ 605 8,23
1907 |*245-110| . 681 9, 19,400, 1,110 4,400 .663 9.00
1908 |*245-110) .520 7a 20,400 790, 3,290) .495 6.72
1909 |*305-146 616 8.35 | 21,000/ 810, 5,160, .777 | 10,55
1910 |*305-146 .495 6.71 | 23,700 580, 2,100, .316 4.27
1911 |*305-146 196 | 2. 13,100} 410{ 11,7801 .268 3.63
1912 | 325-147 .538 i 54,100 580 3,200, 482 6.56
1913 | 355-168| 363 4 21,400 490| 2,370] 357 4.84
1914 | 385-217| .253 3.44 | 16,0600 490, 1,950, .294 3.99
1915 | 405-166, 3. 827 | 11,24 | 32,4001 11,2000 5,940, .895 | 12.13
1916 | 435-167 668 0.07 | 25,300, .00 3,710| .559 7.59
1917 | 455-149 y 6,20 - 6,22
1918 [*475-110 6.51 751
1919 | 505-202, . 0.16
1920 | 505-202| 6.80
1921 | 525-122 5.61
1922 | 545-121 5.006
1923 | 565-109 3.61
1924 | 585-111 6,70
1925 | 605-107] 3.48
1926 | 625-102; 4.39
1927 |*645— 69: | 6.11
1928 | 745-155] | 8.47
1029 | 745-155; ; ;i 8.63
1930 | 745-155] . aTich 3. 52
1931 | 745-155 v S 2.97
1932 | 745-155] ' | . i 6.97
1933 | 745-155| 63,300....,... 2,640 Jug 5.34 | 63,300 i 2,429 4.05
1034 | 760-194] 8§ 440 236 689 104 1.41 8,440 236 7690 .116 1.57
1935 | 785-191| 25 800 460 2,571 387 5.27 | 25,800| 460 2,682 404 351
1936 | 805-210) 22,700 418| 2,559 .385 5.26 | 22,700 418 2,562 386 | 5.26
1037 | 825-249 36.300] 580 3,340 .503 6.83 | 36,300 418 3,187 .480 6.51
1038 | 855-264| 12,800 418 2,718 409 5.55 | 12,800 400 3,114 .40 6.37
1939 |, 0. 18,800 426 2,341 .353 4.80 | 18,800 346) 1,912 288 J3.01
1940 |.. 5,150 280 1,143] .172 2.3 R B R

*See page 40.
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Cedar River at Cedar Rapids, lowa

(Reproduction of page 267 in Water-Supply Paper 875, which contains daily
discharge records in the Hudson Bay and Upper Mississippi River Basins).

Looamion.—Water-stage vecorder, Iat, 41°58°15", long, 91°40'05", in sce. 28, T. 83
N, . 7 W, in Cedar Rapids, 500 feet upstream from Eighth Avenue Bridge
and 2.7 miles upstream from Prairie Creck.

Dramvace Area,—06,640 square miles,
REcorps AvArLABLE~—February 1003 to September 1930,
AVERAGE DIscHARGE—36 years, 2,981 second-feet,

ExTrREMES.—Maximum discharge during year, 19,700 second-feet Mar. 18 (gage
height, 8.67 feet); minimum, 285 second-feet (regulated) Sept. 25 (gage
height, 2.31 feet) ; minimum daily discharge, 426 second-feet Sept. 25.

1903-39:  Maximum discharge, 72,000 second-feet Mar. 19, 1920 (gage
height, 20.1 feet) ; minimum, 178 second-feet Sept. 23, 1935; minimum daily
discharge, 236 second-feet July 1, 1934,

Flood of June 1851 reached a stage of about 20 feet.

REMARKS,—Records good except those for periods of ice offeet, Dec. 27 to Jan.
2, Jan. 27 to Feb, 22, Mar, 7, 8, which were computed on basis of one dis-
charge measurement, gage heights, weather records, observer’s notes, and
records for station at Janesville and are fair, Diurnal fluetuation caused
by operation of power plant half a mile above station.

Rating table, water year 1938-30 except periods of ice effect (gage height, in feet,
and discharge, in second-feet)

2.4 346 460 2050 7.0 18,200
2.6 518 40 2000 8.0 17,040
2.8 735 45 4,300 0.0 21,030
3.0 995 5.0 6,000

BR 1,470 6.0 0,520

Discharge—In second-feet, water year October 1058 to Septombor 1930,

Dav | Oet. | Nm’,| Dec. | Jan. | Feb. | Mar. | April | May _Ium:_‘I July | Aug. !Scpt.

...| 3,470 1,450 2,500
3.280| 1,400 2.620

1,600 1,350 1,580 5,900 2,860 1,490 2,030 873 913
Vs 1
‘ 3,090 1,300 2,600 1
1
| 1
|

,500 1,400] 1,510 5,470/ 2,670 1,420 1,710 822/ 900
+H0| 1,300 1,200 5,120 2,480 1,300 1,540 886, 859
+400| 1,200/ 1,280] 4,860 2,320/ 1,270 1,450 785] 785
,470 1,100 I.iSIII)I 4,510] 2,230 1,160 1,240 712] 747

| | | |
6‘ 2,500 2,570 2,160 1,510 1,100 1,840, 4,180 2,030, 1,080 1,140 772] 822

2,860 1,610 2,340
2,740 1,820 2,180,

2,320 4,890 2,250 1,510/ 1,150/ 2,000/ 3,940 1,940/ 1,170/ 1,370 785 712

g re R 2,250 5,870 2,180 1,610 1,050 2,000 3.860| 2,010 1,100 4.430 09 655

9........| 2,000 5,470 2,090 1,800/ 1,100/ 2,050 3,740 1,940 1,140 3,000 %09 701
1050 1,900 5,080 2,200 1,990/ 1,000 2,380 3,550 1,860 msoi 1,730, 785|667
1103 (0| 2,010 4,060 2,270/ 2,180  950| 3,070| 3,360 1.:3n! 1,110/ 1,320 1,630 689
12, .....| 1,880) 4,990/ 2,140/ 2,600 1,000 6,000 3,170/ 1,710] 1,020 1,130 1.630| 724
13,0000 1,820 4.890 1,820] 2,740| 1,100 7,730| 2,900/ 1.650| 1,010| 1,040 1.140| 667
14........ 1,800/ 4,510 1,710 2,940 1,300/11,500| 2,740 1,580 ‘981 '081 1,100| 689
15....... 1,820 4,090 1,540| 2,940 1,80012,100 2,670 1,450, 995 995 '068 500

|

16.... ...| 1,840 3,830 1,350 2,990 2,00014,200| 2,620( 1,420( 954 1,010/ 968| 500
Tioooooo| 1,820 3,520 1,400| 1,760 1,800116,100/ 2,700/ 1,420) 068 8 470/ 9041| 540
T ] 1,840] 3,300 1,320) 1,580 1,600(18,800] 3,220/ 1,280 041 8760 1,040, 370
19,0000 1,730 3,120 1,300 1,350 1,80017,700 3,360 1,420 068/ 3,020, 1,050 570
20 5L | 115650 3,020‘ 1.130| 1,420] 2,200 13,200 3,690 1,300 oos| 1.94u| 1,190} 580

| | |
20........| 1,630 2,800 1,520 1,450/ 2,680 s.mo% 4,240/ 1,350 1,050/ 1,560/ 1,050, 528
2AGEA 1,520 2,840 1,600 1,630 2,800 7,730 4,480 1,400 1,070 1,270 1,100( 490
A3 0. S5 a 1,580/ 2,790 1,240/ 2,180 2,840 7,480 4,700/ 1,440 1,130 1,140 1,040, 500
24 1,610/ 2,550 1,250/ 1,240 2,620 7,800, 4,920/ 1,270 '981| 1,100 1.050, 539
S :.mo| :'nsu| :.mnl 1,560 muui a,swi 4,960 1,170, 886 1,010 1,200, 426
| , .
| | {
26........| 1,560, 1,670 1,400 1,470 1,860, 9,560 4,540, 1,370 1,040, 1,100 1.320 490
27........1 1,690 1,370 1,500 1,600 1,580 9,560 4.090 1,580 995 081 1.250 518
28 A -+-| 1,610 1,110 1,300 1,550 1,450 8,620 3,630 1,300 1,110 1,040 1,220 611
200048 | 1,560 1,440 1,000 1.500 . | 7,800 3,330 1,400 1,720 1.240| 1,080, 570
30........] 1,510 2,030 1,500 1.600 . 7 2,990 1,420 2,180 1,080 995/ 528
Mk tenis ' 1.4ml ...... | 2.000 enesns | 1690......] 9271 o13l......
. . |

(Concluded on next page)
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Discharge—In second-feet, water year October 1958 to
September 1059—Continued

Second- l Persquare | Runoff
Month foot-days | Maximum | Minimum Mean mile in inches
October i e s 62,060 3,470 1,470 2,002 0,302 0.35
November,...... R 02,430 5,870 1,110 3,081 464 52
December....ocvseeiuns i 54,700 2,690 1,000 1,765 . 266 .31
Calendar year 1938.......(1,136,0638 12,800 490 3,114 469 6,37
ANUATY .« vva o un Fraa e e 55,610 2,990 1,240 1,794 L270 .31
ebruary. ... v e s e 45,310 2,840 Q50 1,618 .244 .25
Marchl . .. sk s e 227,600 18,800 1,200 7,342 111 1.28
Aprl i s e : 117,620 5,900 2,620 3,921 .591 .66
MAY. soiws avinmasaeinn 52,790 2,860 1,170 1,703 L 256 .30
:{Unc ...... A 34,557 2,180 B8O 1,152 173 .19
WG e 60,854 8,760 027 1,963 L 296 L34
AUGUAL. . Vi i s ianraieaes 31,913 1,630 712 1,029 . 155 W18
September...... ... seenel 19,089 913 426 636 .096 .11
Water year 1938-39 ...... | 854,533 | 18,800 | 426 | 2.341|  .353 4.80

Peak discharge.—Mar. 14 (5 p.m.) 14,700 sec-ft.; Mar. 18 (10 p.m.) 19,700 sec.-ft.; July
8 (6 p.m.) 5,670 sec.-ft.; July 17 (10 p.m.) 12,200 sec.-ft.

TABLE 3.—Precipitation, temperature, vunoff, and water loss data for Cedar River
Basin above Cedar Rapids, Towa

= Runoff
Precipitation Temperature Cedar Rapids Water Loss
Year (inches) (°F.) (inches (inches)
Moving Moving Moving Moving
10-year 10.year 10-year 10-year

Annual | average | Annual | average | Annual | average | Annual | average
24,59 |.svnsesms A5 snsnanmn|osnemsnms|rissbonsefisansesis | T
L I B 49.0 .
26.59 |iisevinns Tl ahd 1S GRRRRING DT [ e ] e SR
28.70 i 48,0 ey Aharatd
28584 s 47.5

34.84 ] 47.5
24:82 Laaiiaie 47580 LRt i s s eamesnsul v san o ean
45.79 e, 7 g O ORI NP POry e FRCr e P
A3 e 47.0 e | e e | & e e L e,
25.96 30.84 44,2 4.49
34,56 31.84 45.4 6.97 4
34,14 31.74 46.8 8.2 |ovieeneoa] BIL iiennenie
32.92 32.37 45.5 0.00 |iiiieves] 2398 liiaiseans
33,75 32.87 47.9 0.72 livevevenn] 2103 louscnenen
35,15 33,50 45.6 10,55
17.84 31.80 46.6 4.27 Jeveennaeo] 13037 lioinreonn
33.51 32.67 47.4 3.63 .
29,00 31.00 44.3 6.56 |iiineveai] 2241 |iicavsaes
31,34 30,82 48.0 4.84 24.29
34.70 31.69 47.4 3.99 25.22
A8.77 32.11 46,1 5 12,13 25,12

9.22 31.62 45.3 46.4 7.59 6.93 21,63 24,69
28.73 31.20 42.6 46.1 6.22 6,65 22.51 24.55
36.99 31,52 47.2 46.0 7.51 6.73 48 24.80
34.56 31.47 47.5 46.2 9.16 6.59 25.40 24.88
33,19 33.00 47.3 46.3 6,80 6,84 26,39 26.16
29.77 32,63 51.0 46,7 5.61 7.04 24.16 25.59
28.38 32.56 48.9 47.1 5.06 6,89 23.32 25.67
30.37 32.47 47.8 47.1 3.61 6.77 16.76 25.70
33.18 32.32 44.9 46.9 6,64 7.03 26.54 25.28
27.72 3.2 47.1 47.0 3.48 6.17 24,24 2s.
29.24 31,21 46. 4 47.1 4.39 5,85 24.85 25.36
29.12 31.25 47.0 47.5 6,11 5.84 23.01 25.42
36.67 31.22 47.8 47.6 8.47 5.93 28.20 25.29
28.43 30.61 44.6 47.3 8.63 5.88 19.80 24.73
29.15 30,20 48.4 47.4 3.52 5.55 25.63 24.65
32.15 30.44 52.4 47.5 2,97 5.29 29,18 25,15
31,34 30,74 46,8 47.3 6.97 5.48 24,37 25,26
25.62 30.26 48,8 47.4 4.95 5.61 20,67 24.65
29.03 29,85 49.2 47.8 1.57 5.11 27.46 24.74
32.10 30.28 46.6 47.8 5.51 5.31 26.59 24.98
28.99 30.26 46.0 47.8 5.26 5.40 23.73 24.86
30,08 30.36 45.7 47.6 6.51 5.44 23.57 24.
39.33 30,62 49.6 47.8 6.37 5.23 32.96 25.40
24.42 30,21 49.3 48.3 3.91 4.75 20,51 25.47
34,94 38.00 46,6 48.1 2.99 4.70 31.95 26,10




DAILY DISCHARGE IN SECOND-FEET PER SQUARE MILE

IOWA RIVER BASIN

L5 \\ 10,000
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Fig. 2.—Duration curves of daily discharge for Cedar River at Cedar Raplds, Towa.
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Shell Rock River at Greene, Iowa
Locarion.—Lat, 42°54', long. 92°48', in see. 1, T. 93 N, R. 17 W,, in tailwater of
Central States Power and Light Corporation’s hydroelectrie plant at Greene,
about 5 miles upstream from Coldwater Creck,

DraiNAGE Arka.—1,375 square miles above gage.

Souvrces oF Dara.—U. 8. Geological Survey records. Gage-height record furnish-
ed by Central States Power and Light Corporation. Several years of gage-
height and discharge records were collected by the Corporation prior to July
1033,

Recorps Avaiasre—July 1933 to September 1940 in water-supply papers of U.
S, Geologieal Survey.

GagE—Nonrecording gage read hourly.

StTaGE-Disciarae ReraTioN.—Defined by current-meter measurements below 7,000
second-feet,  Affected by ice at extreme low temperatures, Stream bed com-
posed of sand, gravel, and small boulders. Left bank high and wooded; right
bank subjeet to overflow.

AVERAGE DISCHARGE.—T years, 300 sccomd-feet,
ExTREMES.—1833-40: Maximum discharge, 12,000 second-feet June 25, 1938 (gage
height, 101.7 feet), from rating curve extended above 7,000 second-feet; mini-

mum, uhmtt 6 second-feet on many days during 1935-36 when power plant
was shut down,

Reamanks.—Bank-full stage, about 104 feet. Flow regulated at medium and low
stages by power plant at station,

Summary of yearly discharge, in second-feot

ll Water Water year ending Sept. 30 ! Calendar year
supply —
Year | paper | Maxi- | Mini- Per | Runoff | Maxi- | Mini- Per | Runoff
(No. and| mum | mum | Mean | square in mum | mum | Mean | square in
paze) day day mile | inches | day day mile | inches
1934 | 760-195| 3,600 14 105 0,076 1.03 3,600 14 108 0.079 1.06
1935 | 785-102 6,660 (1] 287 , 209 2.83 i, 660 1] S00 218 2.96
1936 | BO5-211| 6,360 20 478 L3448 4,72 6,360 20 499 LA63 4.93
1937 | 825-250| 9,660 20 502 LA65 4.94 0,660 25 47T L3247 4,70
1938 | B55-265| 8,630 25 680 495 6,70 8,630 8 TOH .559 7.57
1939 | 875-268| 7,770 42 474 . 345 4,68 7,770 39 383 279 | 3,78
1940 | B95- 2,600 15 207 | 151 2e05 Fatrprn i P el DA e | )
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Shell Rock River near Clarksville, lowa

Location.—Lat. 42°47°, long. 92°41’, on line between sees. 12 and 13, T. 92 N, R,
16 W., at highway bridge 114 miles northwest of Clarksville, 5 miles down-
stream from Flood Creek and 25 miles upstream from Cedar River,

DRAINAGE AREA—1,0660 square miles above gage; 2,680 square miles above mouth,

SoURCE OoF DaTa~—U. 8, Geological Survey records,

Recorps AvarnapLe—DMay 1915 to September 1927, November 1932 to September
1934 in water-supply papers of U, 8. Geological Survey; May 1915 to Septem-
ber 1927 in report of lowa State Planning Board, ‘‘Stream Flow Records of
Iowa, 1873-1932,'* pp. 317-328.

GaGE—Nonrecording gage read once daily. In general, gage readings were dis-
continued or intermittent during ice periods.

STAGE-DISCHARGE  REnaTION.—Defined by current-meter measurements below
10,000 second-feet. Affected by ice; otherwisze fairly permanent, the stream
bed being composed of gravel and small houlders. Right bank high; left bank
subject to overflow at extremely high stages.

AVERAGE DISCHARGE.~—13 years (1915-27, 1033-34), 5568 second-feet,

ExTrEMES,—1015-27, 1032-34: Maximum discharge observed, 19,800 second-feet
Mar. 31, 1933 (gage height, 16.7 feet), from rating curve extended above
10,000 second-feet; minimum discharge observed, 10 second-feet Aug. 2, 1934,

REMARKS.—Bank-full stage, about 11 feet. Some diurnal fluctuation caused by
power plant at Greene about 10 miles upstream.

Summary of yearly discharge, in second-feet

Wnt{!:r Water year ending Sept, 30 Calendar year
SUDDIY| |5 wmme e
Year | paper | Maxi- | Mini- Per | Runoff | Maxi- | Mini- Per | Runoff
(No. and| mum mum | Mean | square | in mum mum | Mean | square in
page) day day mile | inches | day day mile | inches
1916 [*435-169 B.53 7.62
1917 |*455-151|. . 6.32 6.38
1918 [*475-112 5.13 6,62
1919 [*505-205|. 9.24 8.01
1920 | 505-205|. 5.01 5.66
1921 | 525-124 5.31 4.56
1922 (*545-123|. 3.65 3.43
1923 |*565-110|.. | 1.66 2.04
1924 [*585-113 | 3.66 3.50
1925 |*605-109 2.70 2.78
1926 [*625-103 3.01 2.62
1927 |*645- 70 .. 4.95 Sk
1933 | 745-160). .. ... . dmmmr brasme] s seats v ‘ 4.35
1934 | 760-197] 3,160 10 112 .067 S90S e b S e R

*See page 40.
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Lime Creek at Mason City, lowa
LocarioN.—Lat. 43°10, long. 93°11’, in see. 3, T. 97 N., R. 20 W., at Fourteenth

Street bridge in Mason City, about half o mile upstream from Willow Creek.
DRAINAGE AREA.—3535 square miles,
SovRCE 0F Dara.—U. 8. Geological Survey records.

Recorns Avainasne—December 1932 to September 1940 in water-supply papers
of the U, 8. Geologieal Survey,

Gatges,—Nonrecording gage December 1032 to October 1934 read onee daily except
during periods of high runoff, when more frequent readings were made. Re-
cording gage thereafter. Datum of recording gage is 6.45 feet lower than
that of former gage.

STAGE-DIScHARGE RELATION.—Defined by current-meter measurements below 7,000
second-feet.  Affected by ice at extremely low temperatures; otherwise rea-
sonably permanent due to a concrete control for low stages and a stream bed
composed of rock and gravel.

AVERAGE DISCHARGE.—T years, 136 second-feet.

EXTREMES,—1032-40: Maximum discharge, about 9,400 second-feet Mar, 30, 1933
(gago height, 15.70 feet, recorder datum, from gage reading at flood crest) ;
practically no flow Aug. 30 to Sept. 1, 1935,

Remaris,—Top of dike near gage on right bank at gage height 17 feet, Some
water diverted above gage for industrial use with resultant sewage and some
additional water being returned to stream above gage.

Summary of yearly discharge, in second-fect

\\'nr.?: Water year ending Sept. 30 Calendar year
supply — - = [
Year | paper | Maxi- | Mini- | Per | Runoff | Maxi- | Mini- i Per | Runoff
‘No, and| mum | mum | Mean | square | in mum | mum | Mean | square in
page) day day mile | inches day day f mile | inches
1933 | 745-161). . ... |oveinn]s coen vilenmeseilaenwnns| 13500 1 | 178 0.333 4.52
1934 | 760-198 845 2.5 26.4| 0.049 67 845/ 2.5 20,21 .0S8S .74
1035 | 825-251] 2,100 5.0 09,4/ 186 2.52 Z,Iﬂl'li 8.5 101 . 189 2,56
1936 | 825-251| 2,450 6.9 137 256 3,50 2,450 6.9 144 L2069 3.68
1937 | R25-251/ 3,040 13 171 L4220 4,33 3,940 11 161 L0 4.09
1938 | 855-266/ 3,910 10.5| 269 503 6.83 3,910 10.5| 307 574 7.80
1939 | 875-269 2,760 9.1| 190 355 4.81 2,760 9.1 152 284 3.84
1940 | 805~ 800/ 7.7 59.3] .11 149 Lo S [mamesines R A R R
| | 1

NoTe—On plate 3-A is shown a photograph of the gaging-station structure at
Mason City. Also, on the next page is given a frequency analysis of the daily dis-
charge records which have been collected at this station.
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TABLE 4.—Days of deficiency in discharge of Lime Creek at Mason City, Iowa,
during the period of record for the years ending Sept. 30, 1933-40

Number of days when discharge wag less Period of Record
than that shown in first two columns and
Discharge equal to or greater than that shown on
preceding line Deficiency Duration
Sec.-ft. 1933 Percent | Percent
per sq. mi, | Secoft. | (a) [1934/1935/1936(1937/1938/1939(1040, Total | Days | of time | of time
0.002 1 {1 i (ST P poni R (e e e 0 ] 0 100
L004 2 3 L B0 PRGN Pty (RiGilend bemslod] [Rieet] e 3 3 v § 99.9
006 3 1 4 s e | w o | wreies | aoecwm 5 b 3 90.7
007 4 1120 AT P e 21 29 1.0 99.0
.009 5 2| 22 1] 0. : 24 53 1.9 98.1
013 7 2|75 8 3 0 0 88 141 4.9 05.1
019 10 6|64 |21 |38 0 1] 24 154 205 10.3 89.7
026 14 | 31 | 56 | 51 | §5 0| a7 6|53 289 584 20.4 79.6
036 10 | 32 | 32| 43 | 57 | 27 | 51 16 | 62 | 320 204 31.7 68.3
050 27 | 48 | 44 | 37 | 39 | 76 | 34 | 20 | 80 | 378 | 1,282 44.9 55.1
.069 37 | 38 | 14| 40 | 26 | 48 g§|16| 33| 223 1,505 | 52.7 47.3
097 52 | 17 9|32 |28 |40 |18 | 41| 23 208 1,713 60.0 | 40.0
131 70 | 16 8|17 (29| 18|10 | 50| 20 168 1,881 65.9 34.1
187 100 |26 | 5| 14|21 | 19| 23| 52| 18 178 2,059 72:1 27.9
262 140 | 17 | 2| 29| 12|17 | 30| 51 12 170 2,129 78.0 22,0
|
374 200 | 18 Zz 125 0126|32]27 |16 155 | 2,384 83.5 16.5
505 270 | 11 20143 1'10:]532 ' |=20: .20, | 10 118 2,502 87.6 12.4
710 380 5 1] 16 7120 28| 20 1 104 2,606 91.2 8.8
972 520 7 = & 6 8|19 ]| 16| 15 5 77 2,683 93.9 6.1
1.33 710 3 1 8 4110 | 21 8 0 55 2,738 95.9 4.1
1.87 1,000 2 3 3 i T118 | 10 3 53 2,791 097.7 2.3
2,62 1,400 3 0 ] 4 1 9 8 ] 25 2,816 8.6 1.4
3.7 2,000 21 1 4 2 4 il [P 15 2,831 99, 9
5.05 2,700 3| 1 5 1 2 ) El 13 2,844 09.6 4
7.10 3,800 1| 0o, 0 1 3 1 Fia 6 2,850 99, 2
9,72 5,200 L= ] 1 1 1Al PR 3 2,853 99.9 = |
13.3 7,100 gl eRRe Gt ety | 1 [+ e pee) z 2,855 100.0 .0
18.7 10,000 1 'y 2,856 100.0 .
26,2 H.[K}U] 0 1 LR PR

a) Period Dee. 6, 1932 to Sept. 30, 1933,

Nore—The deficieney table 4 shows the number of days in cach year on which
the mean daily discharge was less than the diseharge given in the table. By sub-
traction the table gives the mumber of days each year that the mean daily dis-
charge was between the discharges given in the table and, also by subtraction, the
number of days that the mean daily discharge was equal to or greater than the
discharge given.

¢ Plow-duration eurve’’ is an accumulative frequency curve showing the length
or percent of time during whieh given limits of flow are equalled or exceeded,
A ““Deficiency eurve’’ can be obtained direetly from a flow-duration curve by
simply reversing the time seale of the duration eurve. Both curves aro prepared
from tables similar to that given above.
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Skunk River near Ames, lowa
Locarion.—Lat. 42°04°06", long. 93°37/02”, in SW14 sce. 23, T. 84 N, R. 24 W,
216 miles north of Ames, 314 miles downstream from Keigley Branch and 5
miles upstream from Squaw Creek.

DRAINAGE AREA.—320 square miles above gage.

Sources oF Data—U, 8. Geological Survey records. For several years gage-
height record eolleeted in cooperation with Town State College.

Recorns Avainapre.—July 1920 to August 1927, Mareh 1933 to September 1040
in water-supply papers of U. 8. Geological Survey. July 1920 to August 1927
in report of Iowa State Planning Board, ‘‘Stream Flow Records of Towa,
1873-1932,°7 pp. 329-335.

GaGes.—Nonrecording gage read once daily to August 10215 recording gage there-
after.

STAGE-DISCHARGE RELATION.—Well defined by current-meter measurements below
2,900 seecond-feet. Reinforeed concrete artificial control with 90° V-noteh
weir forms low water-control. Stream bed composed of ledge rock overlain in
most places by sand and silt. Both banks high but right bank will overflow
at extremely high stages. Point of zero flow nt gnge height 1.31 feet.

AVERAGE DISOHARGE—13 years (1920-26, 19353-40), 97.9 second-feet.

EXTREMES.—1920-27, 1933-40: Maximum discharge, 3,540 second-feet Sept. 17,
1921 (gage height, 9.2 feet), from rating curve extended above 2,500 second-
feet; no flow at times during June, July and August 1034, and Jan. 25, 1937,

Resanxs.—Bank-full stage, about 8 feet. No regulation or diversions,

Summary of yearly discharge, in second-feet

Water ‘ Water year ending Sept. 30 Calendar year

supply [ p—— — g e
Year paper | Maxi -| Mini- Per | Runoff | Maxi- | Mini- Per | Runoff

(No. and| mum | mum | Mean | square in mum | mum | Mean | square in

page) | day day mile | inches | day | day mile | inches
1921 | 525-126/ 2,910( 1.5 | 161 | 0.503 | 6.84 | 2,910| | 0.447 | 6.06
1922 | 545-124. 2,420 o 115, | .359 4.88 2,420 280 ‘ 4.57
1923 | 565-112] 1,460 2 80.7| .252 3.43 1,460 . 295 4.00
1924 | 585-114] 2,440|....... 202 631 | 8.59 2,440, .. 609 8.30
1925 | 605-110] 370 2 39.0] ,122 | 1.6% d04 113 1 1,52
1926 | 625-105| 2,850(....... 93.8| .293 3.97 | 2,850 .372 5.03

|
1934 | 760-200] 420!..‘ e 11,3| 035 ‘ .48 420 064 | .87
1935 | 785-198) 2,790 1.4 156 | 488 6.63 2,790 a4l | 7.34
1936 | 805-117| 2,520 <18 118 369 5.02 2,520 L2902 3,07
1937 | 825-258| 2,000 3 73.5| .230 3.12 2,000/ L224 3.05
1938 | B55-271| 2,360 110 344 4,06 2,360/ Ldn6 4,08
1939 | B75-277| 2,420 21 72.2] 226 3.06 2,420/ . . 203 2.74
1940 | BOS- 1,000 L0 39,8/ 124 1.67 ‘......|...,‘. ....... |..... +
| I
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Skunk River at Coppock, lowa

LocaTioN.—Lat. 41°00°26”, long. 91°43'05”, in see. 1, T. 73 N, R. 8 W, at bridge
on State Highway 78 half a mile west of Coppock, and about three quarters of
a mile upstream from Crooked Creek. Prior to Oct. 1, 1937, at site an eighth
of a mile upstream.

DRAINAGE AREA.—2,890 square miles above gage.

Sovkces oF DATA.—U. S. Geological Survey records, except October 1927 to
October 1032, when station was operated by Mississippi River Power Co.
Beginning in October 1932 station operated through cooperation with Missis-
sippi River Power Co.

RECORDS AvVAILABLE—October 1913 to September 1940 in water-supply papers of
U. 8. Geological Survey. October 1913 to December 1932 in report of Iowa
State Planning Board, ‘‘Stream Flow Records of Towa, 1873-1932,”" pp.
3486-351,

(iAGES.—Nonrecording gage read once daily, except prior to winter of 1920-21
when readings were made onee a week or oftener while the river was frozen
over. Subsequent to 1917, several readings daily during rapidly changing
stage. Prior to Oct, 1, 1937, gage was at different datum.

STAGE-DISCHARGE RELATION.—Defined by current-meter measurements below
19,000 second-feet. Seriously affected by ice and, at times, by backwater
from Crooked Creek. Stream bed composed of sand and silt, subject to minor
shifts, Banks subject to overflow, but highway fill confines flow to one
channel at gage.

AVERAGE DISCHARGE.—26 years (1914-40), 1,292 second-feet,

EXTREMES,—1013-40:  Maximum discharge observed, 25,200 second-feet June 13,
1930 (gage-height, 22.13 feet, site and datum then in use), from rating curve
extended above 10,300 second-feet; minimum daily discharge, 8 second-feet
(estimated) Jan. 27, 28, 1940.

Hi1sTORICAL DATA—Flood of June 15, 1930 reached the highest stage known. A
stage of about 22,0 feet occurred on or about May 31, 1903,

REMARKS.—Bank-full stage, about 8 feet. TFlood stages and discharges, 1014-34,
listed in Water-Supply Paper 771, p. 267.

Summary of yearly discharge, in second-feet

Water Water year ending Sept. 30 Calendar year

supply |——— — : ! :
Year | :Pt?ur Maxi- | Mini- | Per | Runoff | Maxi- | Mini- Per | Runoff

I(No. and] mum | mum | Mean | square in mum mum | Mean | square in

page) | day | day mile | inches | day day mile | inches
S— —_— 1
1914 |*385-219)....... bt B e B | 64300 .u0es | 629| 0.218 | 2.95
1915 405‘-16‘)i 13,7000 <o 0sv | 2,520 0.872 | 11.75 13,700/.......| 2,880 .997 | 13.52
1916 | 435-170) 15,000, 105 1,800, .654 | 8.90 | 15,000 52, 1,350| .467 6.36
1917 |*455-152) 15,400 ..... g 1,374 475 | 6.44 | 15,400 ... | 1,360] .471 6.39
1018 (*475-113) 18,800, ...... | 998 345 | 4.68 | 18,800|....... | 1,020f .353 4.78
1919 | 505 le"-l: 11,500 82 1,390, .481 6.48 | 11,500 82| 1 ,830l .633 8.59
1920 | 505-209| 12,200, 246 1,970, .682 | 9.28 | 12,200 178 1,570 .543 7.40
1921 | 525-128| 11,000, 168 1,080] 374 5.07 : 168 1,24 . 429 5.84
1022 | 545-126) 5,910 200 1,260, .436 5.72 5,910 160| 1,090 .377 5015
1923 | 565-113] 5,260 130 831 .288 3.9 5,580 150 972 .336 4.56
1924 | 585-116, 18,000, 200 1,760 .609 8.29 | 18,000 180 1,640, .567 7.76
1925 | 605-112| 4,360 79 | 480 .166 2LET 4,360 79 0 173 2.37
1926 | 625-106) 17,900] 146 1,660 .574 7.77 | 17,000 146/ 2,110, .730 9.91
1927 | 645~ 72| 11,600 76 1,810 .626 8.50 | 11,600 76| 1,370 474 6.43
19028 | 730-139| 10,6000 100 1,430 .495 6,72 | 10,600 200 1,880 .651 8.86
1929 | 730-139) 16,000 232 2,2700 .785 | 10.68 | 16,000 2000 1,780 616 #.35
1930 | 730-139 22,200 68 9820 .339 4,60 | 22,200 20 905 .313 4.25
1931 | 730-139| 3,360 20 303, .105 1.41 | 12,100 200 1,050 .363 4,92
1932 | 730-139| 12,100 311 2,390, .827 | 11.25 8,540 197 1,780 .616 8.36
1933 | 745-163] 9,960 67 1,110, .384 5.20 9,960 20 957 .331 4.48
1934 | 760-201| 1,640 18 111 .038 ol 1,640 18 138) .048 .65
1935 | 7R5-109| 7,740 25 1,269 .439 5,908 7,740 50| 1,406 487 6.61
1036 | BOS5-218) 11,200 49 1,1200 388 5.29 | 11,200 49 000 346 4.72
1937 | #25-259| 17,700 54 1,163 .402 5.49 | 17,700 14 1,112 385 5.24
1938 855«2?2! 8,500/ 14 1,010, 349 4.74 8,500 48/ 1,083 .375 5.08
1939 | B75-278| lS.SU’Ol 9 971 .336 4.54 15..'){'){]i 38| 905 .313 4.23
1940 | 895~ | 3,230| 8 449{ .155 '| 2.12 I ....... A | viehe S e Y

*See page 40.
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Skunk River at Augusta, lowa
LocarioNn.—Lat. 40°46%, long, 91°17', in NE1, sce. 26, T. 69 N, R, 4 W,, on left
bank, 300 feet upstream from bridge on former State Highway 16 at Augusta,
2 miles upstream from Long Creck and 12.2 miles upstream from moutli.

Drainace Anea.—4,290 square miles above gage; 4,350 square miles above mouth,

SOURCES OF Data—U. 8. Geological Survey records, exeept September to Novem-
ber 1918 from records of IHydraulie Engincering Co. of Maine and 1927-32,
when station was operated hy Mississippi River Power Co.  Beginning in 1032
station operated through cooperation with Mississippi River Power Co. and
sinee 1935 in ecooperation with Corps of Engineers, U. S, Army.

Recorps AvalLaBrLE.—September to November 1913, May 1915 to September 1940
in water-supply papers of U. 8. (eological Survey. September to November
1913, Muy 1915 to December 1932 in report of lowa State Planning Board,
fr8tream Flow Records of Towa, 1873103277 pp. 352-367.

Gaces.—Nonrecording gage vead onee daily prior to Jan. 15, 1935; recording
gage thereafter. Datum of gage is 521.69 feet above mean sea level, adjust-
ment of 1912,

STAGE-DIScHARGE  RELATION.—Defined by current-meter measurements  below
46,000 second-feet; relution fairly permanent. Stream-bed composed of sand,
low-water eontrol formed by rocks in channel at downstream side of bridge
below gage,

AVERAGE DISCHARGE.—23 years (1915-40), 1,900 second-feet,

IXTREMES. 1013, 19153-40:  Maximum discharge observed, 44,500 sccond-feet

June 17, 1980 (gage-height, 22.55 feet); minimum observed, 7 second-feet
Aug. 27 to Sept. 1, 1934 (gage-height, 1.0 foot).

Histortoan Data—The flood of about June 1, 1903 rcached a stage of approxi-
mately 21.0 feet; that of June 17, 1930 is the maximum stage known,

ReMaRKS.—Bank-full stage, about 13 feet, and flood stage about 15 feet. 1. 8.
Weather Bureau uses readings from this gage. Some regulation during low
water caused by operation of power plant of Towa Electrie Co. at Oakland
Mills about 26 miles above station,

Summary of yearly discharge, in second-feet

| Water | Water year ending Sept. 30 | Calendar year
supply | P g — ¥ =

Year .I aper | Maxi- | Mini- | Per | Runoff | Maxi- | Mini- Per | Runoff

H{No, and, mum | mum | Mean square | in mum | mum | Mean | square in

| page) | day day mile | inches | day day | | mile [ inches
1916 | 505-212) 30,800/ 150 | 3,030 0.706 | 9,60 | 30,800 57 | 2,420, 0.504 | 7.66
1917 | 505-212) 27,000 57 2,030[ .473 6,42 | 27,000 60 2 .(J'DU: L4660 6.32
1918 | 505-212| 25,600i....... 1,430/ .333 4.53 | 25,600]....... 1,470 143

| } . 4
1919 | 505-212] 21,400 27 1,990 464 6,31 | 21,400 27 2,600 606 | 8
1920 | 505-212, 24,300 244 669 9.12 | 24,300 3 2,280, .531 7.
1921 | 525-130, 11,500 73 1,490/ .347 4.72 | 11,500, 252 1,740, 406 | 5.51

4

3

7

)
x
-1
=

1922 | 545-128 10,100 250 1,750, .408 | 5,54 | 10,100 90 1,520/ 354
1923 | 565-115| 8,320 80 | 1,030, .240 | 3.27 | 8.3200 80 1,210/ .282
1024 | 585-118| 26,000 250 2,640, .615 | 8.39 | 26,000/ 210 {
605-114| 12,000, 62 1,000,234 | 3.16 | 12,000, 62 : 3
1026 | 625-108) 30,100/ 137 2,800 (674 | 9,14 | 30,100 137 3,560 ,RB30 | 11.23
1027 | 645~ 73| 23,400 75 3,4200 .797 | 10,82 | 23,400 75 2,720; .634 | 8.62
1028 | 730-143 19,400, 88 2,280( .531 | 7,21 | 25,000, 250 3,180 .741 | 10.06
1029 | 730-143| 26,000, 218 3,060 .023 | 12,53 | 26,000 218 2,960, 690 | 9,37
1930 | 730-143| 43,300, 26 1,610 375 | 5,00 | 43,300, 20 1,480 ,345 | 4.67
1931 | 730-143) 12,7000 20 694 162 | 2,19 | 17,600 30 1,860 ,434 | 5,87
1932 | 730-143) 18,700; 385 3,8401 805 | 12,18 | 18,700/, ......| 3,030 .706 | 0.63
1033 | 745-164] 19,200, 62 2,080) 485 | 6.58 | 19,200{ 20 1,603 305 | §.35
1034 | 760-202| 1,960 7 152]  .035 A9 | 3,740 7 2300 054 .74
1035 | 785-200] 16,300 16 2,168 .505 | 6.86 | 16,300 60 2,326] .542 | 7.35
1936 | 805-219] 15,000, 52 1,634 381 | 5.18 | 15,000/ 52 1,543| .360 | 4,88
1937 | 825-260| 18,700, 66 2,010, .469 | 6,32 | 18,7000 16 1,857| .433 | 5.85
1038 | 855-273| 17,600 16 1,681 .,392 | 5 i o
1939 | §75-270| 27,400 96 1,648 384 | 5.
1940 | 805~ 9,4sul 13 ‘ 654) .152 | 2

=
b
(r
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Squaw Creek at Ames, lowa

LocATION.—Lat. 42°01’, long. 93°38’, in sec. 3, T. 83 N,, R. 24 W,, at Lincoln High-
way bridge in Ames, about 2 miles upstream from junection with Skunk River.
Prior to Mar, 10, 1925 at foot-bridge 1,700 feet upstream from Chicago &
Northwestern Railway bridge in Ames.

DramNaGE ArREA.—210 square miles above gage.

Sources oF Dara—U. 8. Geological Survey records. For a few years, records
collected in cooperation with the Engineering Experiment Station of Iowa
State College.

Recorps Avarnaprne—DMay 1919 to April 1927 in water-supply papers of U. 8.
Geological Survey and in report of Towa State Planning Board, ‘‘Stream
Ilow Records of Towa, 1873-1032,"7 pp. 368-376,

GagEs.—Nonrecording gages at both sites, rend twice daily and oftener during
high stages, Observations discontinued during some winters.

STAGE-DISCHARGE REnATION.—Fairly well defined by eurrent-meter measurements
below 2,500 second-feet. Channel control subject to shifting.

AVERAGE DiscHARGE.~—D years (1919-24), 110 second-feet.

EXTREMES.—1019-1027:  Maximum discharge, 3,920 second-feet July 17, 1622
(gage-height, 10.4 feet) ; no flow August 26 to September 17, 1019,

HisroricAn Data.—The flood of June 4, 1918 reached a stage of about 14.5 feet
(discharge about 6,900 second-feet, from rating curve extended above 5,500
second-feet), and is the highest stage known,

RemMARKS.—DBank-full stage, about 11 feet. No regulation or diversions.

Summary of yearly discharge, in sccond-feat

Water [ Water year ending Sept. 30 Calendar year

supply |- e - i i
Year saper | Maxi- | Mini- | Per | Runoff | Maxi- | Mini- Per | Runoff

(I&n. and| mum mum | Mean | square | in mum | mum | Mean | square in

page) day day | mile | inches day day mile | inches
T Lo r b T e e e el Ticomiplets. livanas lees iasi (e [
1920 | 505-218 1,720 2.9 141 0.671 9.12 1,570 2.9 110 0.524 | 7.14
1921 | 525-132| 1,520 4.2] 104 405 6.74 1,520 4,2 96.8| .461 | 6.24
1922 4 00 6.46 | 3,220.......| 95.7| .456 | 6.18
1023 1 S0 P T el 71.5| .340 | 4.62
1924 | D28 [l {
1925 | Incom plete
1926 s Incom plete
1927 } cessss.| Incomiplete

| |

o
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West Fork of Des Moines River near Jackson, Minn.
(Published as Des Moines River near Jackson, Minn. prior to 1936)

LocarioN.—Lat. 43°42', long. 95°03', in see. 28, T. 108 N,, R. 25 W., 6 miles
northwest of Jackson, Prior to December 1913, at site 8 miles downstream,
.
DRAINAGE AREA.—1,170 square miles above upper gage.

SoURCE oF DaTA.—U. 8. Geological Survey records,

REcorDps AvatLasre—May 1000 to December 1913 (at site 8 miles downstrenm),
August 1930 to September 1940, in water-supply papers of U. 8. Geologieal
Survey.

GageEs.—Nonrecording gage read once daily, with additional readings during high
stages. Prior to 1936, rendings were discontinued during ice periods. Datum
of gage is 1,304.85 feet above mean sea level, datum of 1920; gage at former
site at different datum,

STAGE-DISCHARGE RELATION.—Well defined by current-meter measurements below
2,400 second-feet. Seriously affected by ice. Stream bed composed of sand
and gravel.

AVERAGE DISCHARGE~—D years (1935-40), 160 second-feet.

ExrtreMes.—1909-15, 1950-40:  Maximum discharge observed, 2,520 second-feet
March 22, 1936 (gage height, 9.60 feet); maximum gage height observed,
10.05 feet June 30, 1009, site and datum then in use; no flow at times,

Historican Dara.—Highest stage observed at present site, 10.01 feet July 9,
1938 (discharge, 2,200 second-feet).

Remarks.—Bank-full stage, about 10.5 feet. Flow partly regulated by Yankton,
Long, Shetek, and Heron Lakes.

Summary of yearly discharge, in second-feect

Water Water year ending Sept. 30 Calendar year
supply
Year paper Maxi- | Mini- Per | Runoff | Maxi- | Mini- Per | Runoff
(No, and| mum | mum | Mean | square in mum | mum | Mean | square in
page) day day mile | inches | day day mile | inches

1909 | 265-172
1910 | 285-270
1911 | 305-153
1912 | 325-150
1913 | 355-171

1930 | 715-127)...:. s b Lk ealaa L Wi Incom|plete ) e il

| |
1934 | 760-203 | [ [
1935 | 785-201 | |
1936 | 805-220 2,270, 0 142 | 0.121 | 1.65| 2,270| 0 | 142 |o0.121]| 1.65
1037 | 825-262 1,150/ O 142 | .121 | t.64| 13150 O | 143 | 122 | 166
1038 | 855-275 2,2000....... [iaveil f3an |Naisel|ata00l. o]l At Rassil il
1939 | 875-281| ‘524l 00000, 87.5| 075 | 1.03 474| 1.0/ 6B.7| 059 | .80

.41 |

1940 | 395- 449, 0 | 35.0[ 030
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Des Moines River at Kalo, lowa

Locatiox.—Lat. 42°2¢', long. 94°08’, in sec. 17, T. 88 N, R. 28 W., at highway
hridge at Kalo, 114 miles east of Otho, 1%6 miles upstream from Holiday
Creek, and 7 miles downstream from Fort Dodge. Oetober 1921 to June
1927, at site 300 feet downstream,

.

DramxaGe Area.—H170 square miles above gage.
Sovrce oF Darta.—U. 8, Geological Survey records.

Reconrbps AvalLapLiE—October 1913 to September 1927 in water-supply papers of
U. 8. Geologieal Survey and in report of Towa State Planning Board, ©* Stream
Plow Records of lowa, 1873-1932,"" pp. 383-395. Also in same reports,
fragmentary records in Fort JJodgc April 1905 to July 1906 helow mouth of
Lizard Creek, and August 1911 to October 1913 above Lizard Creck.

Gaces.—Nonrecording gage read onee daily prior to October 1921, and also June
to September 1027 (in general, rveadings were discontinued during iece
periods) ; recording gage October 1921 to June 1927,

Srace-Disciarce ReEpaTion.—Fairly well defined by eurrent-meter measurements
below 16,000 second-feet, Smmunl_\' affected hy jee,  Stream bed composed
of sand mul gravel,

AVERAGE DISCHARGE,—13 years (1914-27), 1,451 sceond-feet.

ExXTREMES.—1013-27:  Maximum discharge observed, 18,500 second-feet May 350,
1915 (gn_s_,l. height, 14.0 feet); minimum recorded, 14 second-feet (regulated)
several times Oct. 9-15, 1922, ‘\l'])'l 13, 1925; minimum gage height recorded,
—(,15 foot (_rr.‘gul:m-d,\ Oct, lq:, 1082,

Historical Dara.—The flood of May 30, 1915 was a typical early summer flood,
resulting from a succession of lwm‘\' rains over a large part of the basin,
The amount of rainfall received decrcased with the distance upstream so that
the Minnesotn Lake region was a negligible factor in regulating the flow, and
the peak was correspondingly sharp and well defined. Other notable f|n(]l|:¢
occurred at Kalo on Mar, 22, 1917, and July 9, 1920,

Remanks.—Diurnal fluetuation at low stages caused by operation of City power
plant at Fort Dodge, about 7 miles above station.

Suntmary of yearly discharge, in second-feet

|
Water Water year ending Sept, 30 Calendar yvear

supply |- AR - i L el
Year prﬂ?@r Maxi- | Mini- Per | Runofi | Maxi- | Mini- Per | Runoff
(No, and| mum | mum | Mean | square in mum | mum | Mean | square in
p\ml'J day day mile | inches day day mile | inches
1914 *THE L1 R SR S .I.. R 958| 0,230 3312
1915 [*405-172(..... s 0. 847 e e 3,870 ,928 | 12.62
1916 |#435-173 1 568 1,800, 453 6,20
1917 |*455-155 | 372 1,560, .374 | 5.06
1018 #475-116 .230 1.zuu| J288 | 3.89
1919 |*505-221 585 Z,Z.EOI 333 7.22
1020 |*505-221 472 2,160 518 7.06
1021 | 525-133 1330 1,200 1300 | 4.10
1922 | 545-132 218 796, .19 2.58
1923 | 565-119 s JOBS 465 .112 1ok
1024 | 585-121] 3,300|.. 8'12| 197 764, 183 2.50
1925 *605-117]... 0.4} 470, .113 456, 109 1.51
1926 *625-111 4410 106 i A 33-1-| 133 | 1.79
1927 |#645- 75!, 1 .osni: .396 S frod PREERRRE e el L R R &h

¢“Sce page 40,
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Des Moines River near Boone, lowa

Locariox.—Lat, 42°04'40", long. 93°55'55", in NE4 see. 24, T, 84 N, R. 2T W,,
above dam of Boone Water Department, 2 miles northwest of Boone and 2.2
miles upstream from Bluff Creck; Oectober 1924 to September 1927, at high-
way bridge 0.3 mile upstream. Prior to Oct, §, 1924 at 8. E. corner See, 12,
T. 84 N., R. 27 W,, at highway bridge at Centerville, 1.3 mile upstream.,

Dramvaes ArEA—5,400 square miles above gage; above site 1.3 mile upstream,
3,480 square miles,

Sourees oF Dara—U, 8, Geologieal Survey records,  Gage-licight record Oetober
16924 to September 1927 collected in cooperation with U, 8. Weather Bureau,
and, since October 1933, in cooperation with City of Boone.

RECORDS AVAILABLE.—April 1920 to September 1927, October 1933 to September
1940 in water-supply papers of U. 8. Geological Survey. April 1920 to
September 1927 in report of Towa State Planning Board, ‘‘Stream Flow
Records of Towa, 1873-1032," pp. 396-402.

GaGEs.—Nonrecording gage read once daily prior to Oectober 1924, twice daily
thereafter to September 1927, and Oetober 1953 to February 1935, with addi-
tional readings during the entire period on days of rapidly ehanging stage.
Recording gage subsequent to February 1935, Datum of recording gnge
(erest of dam) is 871.52 feet above mean sea level, adjustment of 1012,

SraGeE-DiscHarGeE Renarmion.—Well defined by current-meter measurements helow
253,000 second-feet.  Both banks are high. Reinforeed conerete dam of Boone
Water Department forms eontrol at low and medium stages; seldom affeeted
by ice.

AVERAGE DiscHARGE.—14 years, 1,240 second-feet.

EXTREMES.—1020-27, 1933-40: Maximum discharge, 24,500 second-feet Sept. 18,
1938 (gage height, 16.00 feet); no flow for a short time Jan. 9, 25, 1038,
caused by manipulation of gates in control dam; minimum daily discharge,
about 17 second-feet Jan, 28, 1940,

Hisroriean Dara—Highest stage observed at recording gage site, 17.03 feet
Apr. 2, 1033 (econtrol dam destroyed, discharge not determined). A stage of
about 20.5 feet, from floodmarks, oceurved June 6, 1018, at site 1.3 miles up-
stream  (discharge, 32,000 second-feet, estimated, from rating curve extended
above 17,000 second-feet), A stage of 23.6 feet oceurred in 1903 at site 2.5
miles downstream (discharge, 32,000 seeond-feet, estimated, from rating
curve extended above 28,000 second-feet),

Resarks.—Slight diurnal fluctuation at low stages cansed by power plants above
station.  Intermittent gage-height observations by U. S8, Weather Bureau
1905 to 1919 (at Chicago & Northwestern Railway bridge about 2.5 miles
below recording gage site) and 1927 to 1920, 1933, 1936 to 1940 (at high-
way bridge 0.3 mile above recording gage site). Zero of U. 8. Weather
Bureau gage reported 864.83 feet above mean sea level; flood stage, 20 feet,

Swmmary of yearly discharge, in second-feet

Water Water year ending Sept. 30 | Calendar year
supply i i =
Year aper | Maxi- | Mini- Per | Runoff | Maxi- | Mini- Per | Runoff
|{No. and| mum mum | Mean | square in mum mum | Mean in

| page) day day | mile | inches day day | inches

1021 | 525-135 10,400, 265 2,000, 0.381 5.18 | 10,400 175 l.Rﬁrfll 0,339 4.60
1922 | 545-134 11,200] 68 | 11,2600 .230 4.12 | 11,200}....... 1,120{ .204 2577
1923 |*565-121} 6,520]....... | 353 101 1.34 6,500, . s 7121 .130 1.73
© 1924 |*585-123] 7,350!.......| 1,370 .250 3.41 7,350, 1,270 .232 3.18
1925 [ *605-119] 4,150....... 662 (121 1.62 6,080, 736 134 1.80
1926 [*625-112] 6,080(....... 730 .133 1.80 4,980| 778 .142 1.92
1927 *645- 76 10,100 B 2,030, ,370 SO R e SR . s AR | o) o e
1934 | 760-204| 6,290 40 294 054 13 6,200 51 326, 050 B2
1935 | VR5-202| 16,300 7 1,386] 252 3.42 | 16,300 84| 1,383} .252 3,41
1936 | RO5-221| 12,200 40 1,223| .223 3.03 | 12,200 40| 1,235 .225 3.06
1937 | B25-263! 17,700 55 1,611 .293 3.99 [ 17,700 550 1,591 290 3.93
1938 | 855-276, 24,300 40 2,396| .436 5,92 | 24,300 40| 2,755 .502 6.81
1939 | 875-282| 12,700 54 1,360 .248 3.36 | 12,700 46 971 ATT 2.4
1940 | 895- 4,270 17 388| ,071 .96 [ [ ...... | A | S RTINS

| |

*See page 40,
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DES MOINES RIVER BASIN

Des Moines River at Des Moines, lowa

LOCATION.—TLat, 41°35'30”, long. 93°37°05", in see. 4, T. 78 N, R. 24 W., above
dam of Des Moines Electrie Co, at Center Street in Des Moines, one mile up-
stream from Raccoon River, Prior to Oet. 1, 1038, at Walnut Street bridge
a quarter of a mile downstream.

DRAINAGE AREA.—6,180 square miles above gage; 9,770 square miles below mouth
of Raccoon River.

Sources oF Data.—U, 8. Geological Survey and U. 8. Weather Bureau records with
supplementary miscellancous references. Gage-height record prior to October
1938 furnished in part by U. 8, Weather Bureau; Oectober 1938 to September
1040 obtained through arrangement with Des Moines Electrie Co.

RECORDS AvAILABLE—October 1902 to August 1903 (gage heights only), May
1905 to July 1906, October 1914 to February 1915 (gage heights only),
March 1915 to September 1927, and Oectober 1932 to September 1940 in
water-supply papers of U. 8, Geological Survey; 1893, 1804, 1897 to 1927 in
report of Iowa State Planning Board, ‘‘Stream Flow Records of Towa, 1873-
1932, pp. 403-420.

GAGES.—Recording gage January 1912 to September 1938; nonrecording gage
read twice daily thereafter. Datum of gage is 786.05 feet above mean sea
level, datum of 1929, or 12.21 feet, City datum; prior to October 1938 at
datum 12.31 feet lower,

STAGE-DIsciARGE RELATION,—Well defined by current-meter measurements below
22,000 second-feet. Affeeted by ice and sometimes by backwater from Rae-
coon River at former site; very little ice effeet at Center Street dam.

AVERAGE DIsciarGe.—20 years (1915-27, 1932-40), 1,823 second-feet.

EXTREMES,—1015-27, 1032:40:  Maximum discharge, about 41,500 second-feet
June 7, 1918 (gage height, 16.5 feet, site and datum then in use); minimum
unregulated discharge, 24 second-feet Jan. 29, 30, 1940 (gage height, — 0.90
foot) ; no flow during brief periods due to operation of sluice gates in dam
at gage. Maximum stage known, about 23 feet, site and datum then in use,
May 31, 1903, eaused by backwater from Raccoon River; peak discharge
probably oceurred June 1, 1903 (estimates vary from 55,000 to 40,000 second-
feet). ;

HISTORICAL DATA.—Since Mar, 10, 1803, and prior to installation of recording
gage, monrecording gages were maintained at several locations by U. 8.
Weather Bureau. July 1807 to January 1912 gage was at Locust Street, 300
feot above Walnut Street. U. 8. Geological Survey maintained a gage at
Walnut Street October to December 1902, and at interurban bridge near
suburb of Highland Park, about 5 miles above Walnut Street, May 1005 to
July 1906,

Summary of yearly discharge, in second-feet

Water | Water year ending Sept. 30 salendar year -

supply | : ‘
Year “:{!Im_ Maxi- | Mini- Per | Runoff | Maxi- | Mini- Per Runoff

(No. and| mum | mum | Mean | square in mum | mum | Mean | square in

page) day day mile |inches | day day mile | inches
1916 1*545-136 18,000 ....... 3,740] 0,605 8.25 | 18,000{..,.... 2,880 0.466 6.34
1917 |*545-136| 36,900/ .......| 2,6800 .434 5.80 | 36,900(.......| 2,660 .430 5,86
1918 (*545-136| 41,000{....... 1,580 .256 3.49 | 41,0000,......] 1,880 .304 4.16
1919 | 545-136| 15,300 260 3,5000 566 7.71 | 15,300 350 3,460, .560 7.61
1020 | 545-136) 18,200 350 3,100[ ,502 6,84 | 18,200 350/ 3,260[ .528 7.18
1921 | 545-136| 11,400 275 2,330 .a77 5.11 | 11,400 275 2,120 ,343 4.65
1922 | 545-136/ 11,500/ 150 1,610, .261 3,55 | 11,500 40, 1,420 .230 3.13
1923 *565-123 8,000....... 827 .134 1.80 B, 000 aiis 1,010 163 2.22
1924 | 585-125| 7,570 35 | 1,610 .261 3.55 7,570 35| 1,490 .241 3.28
1925 (*605-121| 4,360....... 0917| .148 2.01 4,730....... 962| .156 2.12
1926 | 625-114| 12,000 70 970 157 2.11 | 12, 70, 1,130, .183 2.47
1927 | 645- 77| 12,500{ 174 2.430i L303 L1 Vi R, (S srenis e (ERE R P
1033 | 745-166, 34,400 128 1,340, .217 2.05 | 34,400 (:Ol !I.!\‘.P(.'!1I L2090 2.84
1934 | 760-205| 5,140 56 324 .052 .72 5,140/ 56/ 355 .057 W19
1935 | 785-203| 17,200 97 1,712 .277 3.78 | 17,200 100/ 1,750 .28.} 3.86
1936 | 805-222| 13,100 66 | 1,499, .243 3.30 | 13,100 66 1.163 .237 3.22
1937 | 825-264| 15,300, 103 | 1,780, .288 3.92 | IS.JO{]I 85| 1,764 .285 3.88
1938 | 855-277| 24,400 80 | 2.4921 .403 5.47 | 24,400 80, 2,870 464 6.30
1939 | 875-283 13,400 85 | 1,459 .236 3.20 | 13,400 63 1,050 170 2.31
1040 | 895~ 6,320| 4 i swi T T T PR Ly | Pt

*See page 40.
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DES MOINES RIVER BASIN

Des Moines River near Tracy, lowa
LocarioN.—Lat. 41°16'55", long. 92°51'30", in SE1{ sec. 19, T. 75 N, R. 17 W,
at old Bellfontaine highway bridge, a third of a mile downstream from bridge
on State Highway 92, 1 mile east of Tracy, 3 miles upstream from Cedar
Creck, and 6 miles downstream from English Creck,

DravaGe AREA,—12400 square miles above gage.

Sources oF Data.—U. 8. Geological Survey records and supplementary miscel-
laneous references. Station operated in 1940 by financial cooperation with
Corps of Engineers, U. 8. Army.

Recorps AvarLaBLE—March 1920 to September 1927 (winter records fragmen-
tnr_\-}, March 1933 to December 1935, February to September 1940 in water-
supply papers of U. 8. Geological Survey. March 1920 to September 1927 in
report of Iowa State Planning Board, ‘‘Stream Flow Records of Iowa, 1873-
1032,7" pp. 421-427. Gage-height records collected at same site by Corps of
Engineers, U. S, Army, April to December 1910, Intermittent gage-height
observations since Mareh 1920 obtained during months of March through
August by U. 8. Weather Bureau.

(iaGes,—Nonrecording gage read twice daily March 1920 to September 1927,
October 1933 to December 1935, and February to June 1940. Recording gage
thereafter. Datum of gage is G71.78 feet above mean sea level, adjustment
of 1912,

Srace-DisciarGE ReEration.—Well defined by current-meter measurements below
52,000 second-feet.  Seriously affected by ice,  Stream bed composed of solid
rock overlain in places with sand and gravel.  Right bank high; left bank
subject to overflow at high stages.

AVERAGE DISCHARGE—D years (1920-27, 1933-35), 3,202 second-feet,

ExXTrEMES.—1920-27, 1933-35, 1940: Maximum discharge, 54,600 second-feet
June 28, 1935 (gage height, 20.20 feet, from gage reading at ervest of flood) ;
minimum, about 95 second-feet Feb. 28, 1940; minimum gage height observed,
1.98 feet June 7, 8, 1934. Maximum stage since 1831, about 25 feet May
al, 1903 (discharge about 100,000 second-feet).

Historican Dara.—The flood of May 31, 1903 was caused by heavy rainfall on
May 24-31 that followed a month of extremely wet weather,

Remanks.—Flood stage, about 14 feet.

Swmmary of yearly discharge, in second-feet

Water Water year ending Sept. 30 Calendar year
supply - — e - _— i
Year | paper | Maxi- | Mini- Per | Runoff | Maxi- | Mini- Per | Runoff
(No, and| mum | mum | Mean | square in mum | mum | Mean | square in
page) day day mile | inches | day day mile | inches

1921 (*525-137
1922 (*545-143
1923 [*565~124

0.348 4.71 | 26,500],
292 3,95 ( 25,200),
203 2,77 | 25,900|.

4,229 0,341 4.61

1924 [*585-126 LJ68 5.01 | 37,500 4,076, .329 4.48
1925 *ﬁns—uzl 119 1.61  11,000]..,.,.. 1,491 ,120 1.63
1926 |*625-116 208 2,83 | 37,100(,......| 3,184 .257 3.49
1927 [*645- 78 405 5.51 | ....... S R ] S
1934 | 760-206| 4,760 125 550/ .044 .59 4.76['." 125 635 .051 | .69

1935 | 785-204| 51,600 164 4,160, .335 4.56 5[.600| 330 4,451 .359 4.88

“See page 40,



T4 DES MOINES RIVER BASIN

Des Moines River at Ottumwa and Elden, lowa

Locatiox,—Lat. 41°00°, long. 92°24’, in NE sec. 25, T. 72 N,, R. 14 W, at Vine
Street Bridge in Ottumwa, 5% miles upstream from Village Creck and 10
miles downstream from South Avery Creek, Prior to Mar. 19, 1035, at
Market Street Bridge half a mile upstream. Oct. 1, 1930 to Mar. 31, 1935,
records from gage at highway bridge at Eldon, 15 miles downstream, records
considered equivalent.

DRAINAGE AREA.—13,200 square miles; 13,300 square miles at Eldon.

Sovrees oF Dara.—U. 8. Geological Survey records, except gage readings furnish-
ed by U. 8. Weather Burean March 1917 to September 1930, Since March
1035, gage-height record collected in cooperation with U. 8. Weather Bureau.

Recorps Avarnasre—Mareh 1917 to September 1927, January 1929 to September
1940 in water-supply papers of U. S. Geological Survey., March 1917 to
December 1932 in report of Towa State Planning Board, ‘‘Stream Flow
Records of Towa, 1873-1932,7% pp. 428-443.

GaGes.—Nonrecording gage read once daily prior to 1930, twice duily thereafter
to March 1935; recording gage subsequent to March 1935, Datum of gage is
622,77 feet above mean sea level, datum of 1920; prior to Mar. 19, 1935 at
datum 0,05 foot higher; gage at Eldon at different datum.

Srace-Discnarce Reparion.—Well defined by eurrent-meter measurements below
55,000 second-feet at recording gage. Affected by iee. Stream bed composed
of ledge rock and gravel. Right bank subjeet to overflow at high stages.

AVERAGE DISCHARGE—23 years (1917-40), 3,865 second-feet.

BExrtREMES.—1017-40: Maximum discharge observed, 58,700 sccond-feot June 11,
1917 (gage height, 16.5 feet, former site); minimum daily discharge, about
30 second-feet (regulated) Jan, 27-29, 31, Feb, 2, 3, 5-7, 1040,

Histonicarn Dara—Gage-height records at Ottumwa ginee May 23, 1804 publish-
ed in annual reports of U. 8. Weather “‘Daily River Stages of Prineipal
Rivers of the United States.”’ Greatest flood sginee about 1850 oceurred
May 31, 1903 ; estimated discharge, 100,000 sccond-fect.

Remanks,—Flood stage, about 9 feet. Dinrnal fluetuation at medium and low
stages caused by eity power plant above station. Station operated by finan-
cial assistance with City of Ottumwa under provisions of Federal Power
Commission Project No. 925.

Summary of yearly discharge, in second-fect

Water Water year ending Sept. 30 | Calendar year

supply - : = e et e Sy =t
YVear | paper | Maxi- | Mini- | | Per Runoﬁl Maxi- | Mini- Per | Runoff

[{No. and| mum mum | Mean | square in mum | mum | Mean | square in

page) day day | | mile | inches | day day mile | inches
1918 |[*525-138 42,900 .......| 2.660! 0.202 | 2.720| 42,9000 h. s | 3,020] 0.229 | 3.09
1919 | 525-138 44,700, 525 | 7,240] 548 | 7.44 | 44,700 525 7.750| .587 7.07
1920 |*525-138! 34,000, ...... 7,420, .562 7.64 | 34,0000,...... 7,100f 538 7.34
1921 | 525-138 31,200l....... | 4,700, .356 4.82 | 31,200......- -I,S'Jl.li . 348 4,72
1922 | 545-145 26,100 ....... 4,160 315 4.28 e LA e 3,000 302 4.10
1923 | 565-126 26,900 405 2,870 .218 2.96 | 26,900 405 3,280 248 3.38
1924 I 585-128| 37,6008, ...... 4,930 .374 5.00 | 37.,600|....... »L-I-Zl)l 335 4.57
1925 | 605-124 13,900.......| 1,780 .135 1.84 | 13,900)....... | 1,840 139 | 1.89
1926 | 625-117| 35,3000 405 | 3,110{ .236 | 3.17 35,300, 405 3,800| 288 | 3.89
1027 | 645~ 79 37,200 S585 | 5,740| .435 | 5.90( 37,200]. 0404 4,910 372 | S5.05
1928 *.. .. 18,8000, .....0] 2,930 .222 S70L -2 200 s 4,150 314 | 4,27
1920 (*685-112 46,700,......| 6,620] .502 | G.80 | 46,700)....... 5,350 405 | 5.50
1930 | 700-111| 27,700/ 195 | 2,120{ .161 | 2.17 | 27,700/ 190 | 2,013 152 2.07
1931 | 715-129 10,800 89 815/ .061 | 85 | 35,100 89 2,686 202 | 2.76
1932 | 730-148 35,100, 870 | 7,780, .585 7:97 | 31, | 370 6,172 464 | 6.32
1933 | 745-168 35,000 64 | 2,610, .196 2.65 g 2.._‘!41 176 2.\}7
1934 | 760-207| 4,840 46 I 578i L0043 59 | 4,840 4§ 7l 053 | 72
1935 | 785-206, 51,300 156 4,946, .373 5.08 | 51 .300| Jo7 5.234 306 5.30
1936 | 805-223 27,800 E0 33,7200 282 .85 | 2?,800| &0 3,387| 257 ‘!.§I
1937 | B25-265| 47,500 RO 3.762i L3285 | 3 87 | 47,500 00 3,680, .279 3.78
1938 | 855-278 24,900 75 3,712 l:lél | ; :gl i;:'gg(ﬂl ?;; -;,f!)g:i ;;tz’g ;:“}G

39 | 875- 9,200 92 3,318/ 251 L2000 604 . .7
1930 | 8o 12:300 30 142 | 12800 J0 | L] (123 | Tes
| |

1940 | 895- |1z,sm 1,382 ‘105|

*See page 40.
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DES MOINES RIVER BASIN

Des Moines River at Keosauqua, lowa

LocatioN,—Lat, 40°44', long. 91°57', in sec. 36, T, 69 N, R. 10 W., at bridge on
State Highway 1 at Keosauqua, 4 miles downstream from Chequest Creek and
51 miles upstream from mouth.

DRAINAGE AREA—I13,000 square miles above gage;
mouth,

SovrcEs oF Darta—U, 8. Geological Survey records, except gage-height observa-
tions by Mississippi River Power Co. October 1927 to December 1932, Records,
for several years, colleeted in cooperation with Corps of Engineers, U. S.
Army and Migsissippi River Power Company.

ReEconns AvaiLApLE~—May 1903 to July 1906, April 1910 to September 1940 in
water-supply papers of U. 8. Geological Survey. May 1003 to July 1906, April
1910 to December 1932 in report of Towa State Planning Board, ‘‘Stream
Flow Records of Towa, 1873-1932,77 pp. 444-465.

Gages,—Nonrecording gage read once daily prior to April 1916, daily except Sun-
days, April 1916 to December 1029, and daily January 1930 to December
1938 recording gage thereafter. In general, gage readings discontinued or
intermittent during ice periods. Datum of gage is 558,10 feet above mean
sea level, adjustment of 1912 (by levels of Corps of Engineers, U. 8. Army).

Stace-Discitance ReEnaTion.—Well defined by current-meter measurements below
55,000 second-feet, Affected by ice.

AVERAGE Disciiarce.—31 years, (1903-05, 1911-40), 4,641 second-feet,

EXTREMES,—1903-06, 1910-40: Maximum discharge, about 97,000 sccond-feet
June 1, 1903, (gage height, 27.85 feet) ; minimum daily, about 40 second-feet
Jan. 30, 1940,

HistoricAL Data—So far as definitely known, the flood of June 1, 1903 was
largest ever experienced on the Des Moines River below Des Moines. Flood
of June 1, 1851 reached a stage of about 24 feet (discharge estimated about
80,000 second-feet ),

Remanks.—Flood stage, about 20 feet. U, 8., Weather Bureau uses readings from
this gage. Some diurnal fluctuation below medinm stages caused by eity
power plant at Ottumwa. Flood stages and discharges, 1903-34, listed in
Water-Supply Paper 771, pp. 268-269.

Sunmomary of yearly discharge, in second-feet

14,500 square miles above

Water year ending Sept. 10 |

Water ‘ Calendar year
BUDPIY | [ e I

Year | paper | Maxi- | Mini- | Per | Runoff | Maxi- | ‘\-I:m- Per | Runoff

f'\.:: and| mum | mum | Mean | square in mum | mum | Mean | square in

| page) i day d'\y mile | inches day day mile ‘ inches
1904 *130- 65 JS.J(HL,. co..| 6,010 0.432 | 5.86 | 43,300....... 5,110 0.368 | 5.00
1905 (*171- 94 78,200(,......| 6,260[ .450 | 6.13 | 78,200....... 7,230 .520 | 7.07

| | | | | 1

1912 |*325-153 314 | 4.28 | 54,700]...:... 4,380 315 4.31
1913 *355-173 .315 4,28 | 26,200|....... L8000 301 4.08
1914 |*385-223) 3 199 2071 | 31,9001, .. 3,330 .240 3.25
1915  *405-1706) 5 -813 | 11.10 I 59,200 12,600, .906 | 12,32
1916 | 525-142 534 7.26 | 42,600....... 5,560, 400 5.44
1917 | 525-142 .302 5.33 | 57,8001....... 5,420, 390 5.30
1918 |*525-142| .214 2,90 | 40,0000, ...... 3,330 240 3.24
1919 | 525-142 .540 | 7.34 | 43,700/ ‘510 | 8,140| .586 | 7.96
1920 | 525-142 .550 7.49 | 44,100 750 7.,210; .519 7.08
1921 | 525-142 351 4.77 | 26,900 700 4,840/ 348 4.73
1922 | 545-147 .320 4.34 | 26,000] 300 4,230 ang 4.13
1923 | 565-128| 210 2.85 | 26,200[ 400 3,340, 240 3.25
1924 | 585-130) 377 5.14 | 40,000[ 400 4,740 341 4.65
1925 | 605-126, . 145 1.98 | 19,800| 335 2,1701 156 2.12
1926 625"1|Ui. .21 J.65 | 34,8000 570 4,5200 325 4.41
1927 | 645~ 80 L 452 6.16 | 43,700( 125 3400 384 5.23
1028 | 730-149 227 J.10 | 31,2000 150 4,5200 .325 4.42
1929 | 730-149 511 6.92 | 41,8000 300 5,730f .412 5.59
1930 | 730-149 .173 2.34 | 28,300, 142 2,210 .159 2.16
1931 | 730-149 § L0854 1.15 | 34,800, 115 3,340, 240 3.26
1932 | 730-149| 34, .639 B.08 | 31,2000 440 7,020, 505 6.87
1933 | 745-169 3 L2090 2.83 | 33,300 R0 2,5000 186 2.52
1934 | 760-208 2 L0044 60 8,740 72 746 054 L4
1935 | 785-208 53,000 198 5,288 ,380 | 5.18 | 53,000 340 5,563 400 5.43
1936 | BOS-224) 26,600, 108 3,823 275 | 3.75 J.IS.(:OU! 108 3,539 255 3.47
1937 | B25-266 46,000 130 4,216/ .303 4.12 | 46,0000 100 4,082 204 4.00
1938 | 855-279| 25,100, 100 3+ 615' .264 3.59 | 25,1000 120 4,285 .308 4,18
1030 | 875-285| 44,600 150 3,534| .254 | 3.43 | 44,600, 100 | 2,902| .209 | 2.81
1940 | 895~ rlzmnn 407 | aae] s cHosh N aras Tt e e e i e s s

| | | | | | |

“See page 40,
NOTE.—A rating curve

for this station shown in figure 4,
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DES MOINES RIVER BASIN

Heron Lake outlet near Heron Lake, Minn.

Locariox.—Lat. 43°48', long. 95°16’, on line between sees. 21 and 22, T. 104 N,
R. 37 W., half a mile downstream from dam that controls Heron Lake, 2 miles
east of village of Heron Lake, and 12 miles upstream from Des Moines River.
Prior to May 17, 1934, at site half a mile downstream.

DRAINAGE AREA—437 square miles above upper gage.
Sovrce oF Dara.—U. 8. Geological Survey records,

Recorps AvarraBLe—August 1930 to September 1933 (winter records incomplete),
October 1934 to September 1940 in water-supply papers of U, 8. Geological
Survey.

GagE.—Nonrecording gage read once daily. Gage at former site at different
datum,

SraGE-DI1scHARGE REpation.—Well defined by current-meter measurements, Af-
fected by ice and aquatic vegetation,

AVERAGE DISCHARGE.—T years (1932-33, 1034-40), 56.1 second-feet,

EXTREMES,—1930-33, 1034-40: Maximum discharge observed, 1,660 second-feet
July 5, 1938 (gage height, 8.53 feet) ; no flow during several periods in 19351,
19353-40,

ReMaRES,—Flow regulated by Heron Lake.

Summary of yearly discharge, in second-feet

Water Water year ending Sept. 30 Calendar year

supply
Year | paper | Maxi- | Mini- Per | Runoff | Maxi- | Mini- Per | Runoff

(No. and] mum | mum | Mean | square in mum | mum | Mean | square in

page) day day mile | inches | day day mile | inches
1931 | 715-130,...... s s |siaesslassvess] Ineomiplete
103201 FTI0=1 83 phmt N | D b A L S Incom plete
1933 | 745-170, 53 0 6.36 | 0,014 0.19(.....4.| Incomiplete |....... A
1934 |.ovvrnes F et ZINO|TRECOTG | cu i e | aie e don ey Incom|plete ] fenboiees
1935 | 785-209 226 0 26.5| .058 .79 226 ] 26.5| 0.058 0.79
1936 | 805-225| 960 0 68.1 149 2,03 960 0 68,1 . 149 2.03
1037 | 825-267] 392 0 30.6, 067 | 392 ] 0.7 .067 .01
1938 | H55-281 1,660 0 198 433 5.88 I.ﬁfaﬂl 210 L A60 6.24
1939 | B75-286 422 2.2 47.1 103 1.40 323 0 35.2 077 | 1.04
1940 | 895~ | 184 0 | 16..!' L036 i Rl PeS SRR ey I ..............




78 DES MOINES RIVER BASIN

Raccoon River at Van Meter, lowa

LocaTioN.—Lat, 41°32'00", long. 93°56'50”, in 8W1j see. 22, T. 78 N, R. 2T W,,
at highway bridge a third of a mile from railroad station at Van Meter,
Dallas County, 1 mile downstream from South Raccoon River, and 30 miles
upstream from mouth.

DRAINAGE AREA.—3,410 square miles above gage; 3,590 square miles above mouth.

S0UrcEs oF Data.—U. 8. Geological Survey records, Gage-height record November
10927 to August 1934 by U. 8, Weather Burcau and subsequent thereto col-
lected in ecooperation with that ageney. For several years, station operated
through financial cooperation with City of Des Moines Water Works.

Recorps Avainasre—April 1915 to November 1927 and October 1932 to Septem-
ber 1940 in water-supply papers of U. 8. Geologieal Survey. April 1915 to
December 1952 in report of Towa State Planning Board, ‘‘Stream Flow
Records of Tows, 1873-1032,"" pp. 466-480,

GaGes.—Nonrecording gage read once daily prior to May 1923 and November
1927 to August 1934 (in general, readings were discontinued during ice
periods) ; recording gage May 1923 to November 1927 and subsequent to
August 1954, Datum of gage is 841,12 feet above mean sea level, adjustment
of 1912,

AVERAGE DISCHARGE,—24 years (1015-32, 1933-40), 1,003 second feet.

ExTREMES,—1915-40:  Maximum discharge, 40,000 second-feet Sept. 20, 1926
(gage height, 18,96 feet), from rating curve extended above 22,000 second-
feet; minimum daily discharge, 10 second-feet Jan. 22-31, 1940; minimum
gage height, probably 1.38 feet Aug, 20, 1934 and Sept. 1, 1936.

Historican Data,—The flood of September 20, 1026, highest stage recorded at
Van Meter, was caused by a single heavy rain, amounting to as much as 5
inches at several stations, and falling on ground already saturated by an
unusual September rainfall. A greater flood may have occurred May 31,
1003,

ReMarks.—Flood stage, about 13 feet. Some diurnal fluetuation during low
water caused by operation of power plant of Towa Power and Light Co, at
Adel, 10 miles above station, Flood stages and discharges, 1915-34, listed
in Water-Supply Paper 771, pp. 269-270.

Summary of yearly discharge, in second-feet

1

| \\'nui‘r | Water year ending Sept. 30 [ Calendar year
T et Tereremmment (et Yoot Eraesieomtt Mot e it

Year i paper | Maxi- | Mini- | | Per | Runoff | Maxi- | Mini- Per | Runoff

(No. and| mum | mum | Mean | square | in mum | mum | Mecan | square in

| page) | day day | mile | inches | day day mile | inches
1016 [*435-178] 14,800 ... .. 1,590| 0.466 | 6,35 [\....u.liiuuen. 088 0.290 | 3,03
1917 |¥455-160| 31,800|.......| 1,340 .393 | 5.36 | 31,800{.......| 1,340 .303 | s5.3%
1918 |*475-121| 14,600(. ... ., 706/ .207 | 2,80 | 14,600/, ... . 726| 1213 | 2.87
1919 |*505-232| l'.!.ﬂ(lﬂ!. B 4 1,450| 425 5.77 | IZ.ODl'Il ....... 1,730, .507 6,90
1920 505—232{ 0,000 200 1,730,507 6.93 | 9,000, 200 1,570, .460 6.27
1921 | 525-149 9,510 194 1,180 .346 4.73 | 9,510[ 194 1,170, .343 4.69
1922 | 545-149 Il.?[l()! ....... 1,050 308 4,19 | 11,2000, ...,.. 980 287 3.89
1923 |*565-130 L v R 1,020 299 4.04 97800 eenne 1,370, .402 5.46
1924 |*585-131| 16,300|....... 1,970 578 7.85 | 16,3000, ,.....] 1,620] 475 6.45
1925 |*605-127) 5,040 ....... 534 157 3 I A L5 11 | 510( 150 2.03
1926 |“r|25 -120] 34,800(....... Q89| 290 3.95 | 34,8000.......] 1,190 .349 4.72
1927 *645- 81| 5 ,H-S(]i ...... ' 1,210 355 4.8 | 5 8500, L., 1,010 269 4.00
1928 (¥, conia]| 85000100050 ﬂ0!| 203 2.75 8,000, ... 927 272 3.69
1929 |*, ., i 22000 0w v 1,620 475 6.45 ,(lﬂlli, SR A 1,370 402 5.48
1930 [*....... 5,870/....... 564 .165 2.24 5,870 Ll | 536 157 2.13
0 8 U e 5030} 234 069 93 | 12,3000, ......] 584 171 2.32
1932 1%, . i 14,8000, ....., 1,940, 569 | 7.76 | 14,800, ...... | 1,650 484 6.61
1033 | TaS=YT21. 0 vavuile i vin [winiesntonvnaan| Ihcomiplebe Lo ilodbevaiias lvviaaes | meamins
1934 | 760-211| 2,020 21 182| 053 W72 2,020 21 191 056 L76
1935 | 7T85-211 R‘SZOI 49 751 .220 2,98 8,820 59 779 .228 3.09
1036 | 805-227| 11,200 16 7310 214 2,91 | 11,200 16 6490, 202 2.76
1937 | B25-269| 10,800 18 670 196 2,67 | 10,800/ 18 659 193 2.62
1938 | 855-283| 7,630, 22 734| .215 2.92 7,630 32 8470 .248 | 3.36
1939 | 875-287| 12,000 24 736,216 2,93 | 12,000 24 625) .183 2.50
1940 | RO5- 5,200 10 452 .133 1.82 |.. i ‘ . |

“See page 40,

ne
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FOX RIVER BASIN 79

Fox River at and near Wayland, Mo.

Locarion.—Lat. 40°23'45”, long. 91°35'50", in NW14 sec. 31, T. 65 N,, R. 6 W,,
at bridge on State Highway 4, three quarters of a mile west of Wayland and
5 miles downstream from Brush Creck., Prior to Oect, 1, 1929, at site 2 miles
upstream.

DRAINAGE AREA.—400 square miles above gage, about 215 of which are in Towa;
392 square miles at site 2 miles upstream, and 502 square miles above mouth.

SOURCES OF Data.—U. 8, Geological Survey records; Corps of Engineers, U. 8,
Army furnished results of several discharge measurements during 1035-40,
Station operated in cooperation with Corps of Engineers, U, 8. Army,

RecorDS  AvATLABLE—February 1922 to September 1920 (at site 2 miles up-
stream), October 1929 to September 1940 in water supply papers of U. 8.
Geological Survey. February 1922 to September 1926 in report of Missouri
Bureau of Geology and Mines, ¢ Water Resources of Missouri, 1857-1026,"”
pp. 32-37; October 1926 to September 1920 (at site 2 miles upstroam),
October 1929 to September 1939 in report of Missouri Geologiceal Survey and
Water Resources, ‘‘Surface Waters of Missouri, 1027-1930,7" pp. 29-36,

Gages.—Nonrecording gage read onee daily below 8 feet, twiee daily above, prior
to June 19365 recording gage thereafter. Datum of gage is 501.52 feet above
mean gea level, datum of 1920, Gage at former site at different datum.

SrAcE-DiscHARGE  Reration.—Defined by current-meter measurements  below
24,000 second-feet. Affected by ice. No well defined control. Left bank
rocky and fairly permanent; bed composed of gravel and mud, subjeet to
shifting.

AVERAGE INSCHARGE.—18 years, 224 second-feet,

EXTREMES.—1922-40:  Maximum discharge recorded, 25,000 second-feet June 29,
1833 (gage-height, 21.53 feet); no flow on many days in 1930, 1934, 1936,
10380, 1940,

Hisrorican Data.—The flood of June 20, 1933, recorded as highest stage known,
Other floods oceurred in June 1903, on June 6, 1917, and on Nov, 18, 1928,

REMARKS.—Bank-full stage, about 15 feet. No regulation or diversions.

Summary of yearly discharge, in sccond-feot

Water Water year ending Sept. 30 l Calendar year

supply | == ST T T T T T —
Year | paper | Maxi- | Mini- Per | Runoff | Maxi- | Mini- | Per | Runoff

(No. and| mum | mum | Mean | square in | mum | mum | Mean | square | in

page) day day | mile | inches | day day mile | inches
1023 | 565-133 1,700 1.0 62.9 0,160 2.19 1,700 1.1 64.8 0.165 | 2.24
1924 | 585-135) 3,030 1.1, 180 .459 6.23 | 3,030 1.1 182 LA04 6,32
1925 | 605-130, 3,720 1 183 467 6G.34 | 3,720 1 277 707 | 9.60
1926 | 625-124, 6,100 2 367 .936 | 12,69 | 6,140 2 387 .987 | 13.38
1927 | 645~ 82 6,140 > 377 .962 | 13,05 | 6,700 2 354 .903 | 12.28
1928 | 665— 76| 6,700 3 371 946 | 12,90 | 15,200 3 494 1.26 | 17.13
1929 | 685-113| 15,200 3 572 1.46 1 e T [ e - P
1930 | 700112/ 3,340 0 135 338 4.57 3,340 0 92,5 .231 | 3.13
1931 | 715-132, 8,700 2| 191 478 6,46 8,700 4 330 825 | 11.19
1932 | 730-155 6,440 5 | 318 795 | 10.86 5,210, $.4 225 562 | 7.67
1933 | 745-173 14,700 1.0, 244 610 8.26 | 14,700 1.0 197 492 | 6.6
1934 | 785-212| 1,470 0 27.0,  .068 | .923| 2,260 0 63.3| .158 2.14
1935 | 785-212| 12,900 .5 364 .910 | 12,32 | 12,900 1.8 330 848 | 11.49
1936 | BO5-228| 7,400 0 123 | . 308 | 4.17 7,400 0 45
1937 | 825-273 3,200 1 223 | .558 7.56 3,200 188
1938 | 855-287 2,380 1 81.1 .203 | 2,75 2,380 2 7.4 218 2.97
1939 | 875-293 8,650 g ‘ 162 405 5.48 ‘ 8,650 0 156 L300 5.27

1940 | 895~ | 1,380




80 WYACONDA RIVER BASIN

Wyaconda River above and near Canton, Mo.

LooaTioN.—Lat, 40°08'30”, long, 91°33'55", in SE14 see. 28, T. 62 N,, R. 6 W,,
at bridge on State Highway 96, one mile upstream from Sugar Creck and 2
miles west of Canton. Prior to Oect, 1, 1932, at site 2 miles downstream,

DRAINAGE AREA.—303 square miles above gage, about 99 of which are in Towa;
447 square miles above site 2 miles downstream, and 462 square miles above
month,

Sounrcrs or Dara~—U, S8, Geologieal Survey records, Corps of Enginecers, U. 8.
Army furnished results of several discharge measurements during 1935-40.
Station operated in cooperation with Corps of Engineers, U, 8. Army.

RECORDS AVAILABLE—February 1922 to September 1932 (at site 2 miles down-
stream, records not equivalent), October 1932 to September 1940 in water-
supply papers of U, 8. Geological Survey. February 1922 to September 1026
in report of Missouri Bureau of Geology and Mines, ‘“Water Resources of
Missouri, 1857-1026,'" pp. 37-42; Octoher 1926 to September 1932 (at site
2 miles downstream), October 1932 to September 1939 in report of Missouri
Geological Survey and Water Resources, ‘‘Surface Waters of Missouri, 1927-
1939, pp. 37-47.

GAGES.—Nonrecording gage read once daily below 10 feet, twice daily above,
prior to May 1939; recording gage thereafter. Datum of gage is 515.32 feet
above mean sea level, datum of 1929. Gage at former site at different datum.

STAGE-DIscHARGE RevaTioN.—Defined by current-meter measurements below
17,000 second-feet, Affected by ice, Channel control at medium and high
stages, Stream hed composed of sand and gravel. Right bank high and rocky
in vicinity of gage; left bank subjeet to overflow.

AVERAGE DISCHARGE,—S years (1932-40), 197 second-feet; at former site, 10
yvears (1922-32), 315 second-feet.

EXTREMES.—1922-40: Maximum discharge, 17,700 second-feet June 30, 1938
(gago height, 30.00 feet, from floodmarks); no flow on many days during
1984, 1936, and 1940,

Historicat, Dara.—The flood of June 30, 1933 reached the highest stage ever
recorded at Canton, A stage of about 26.5 feet occurred on July 8, 1900,
and one of about 20.0 feet on Nov. 18, 1928, Channel has been dredged in
places to reduce flood damage.

ReEMarKs.—Bank-full stage, about 18 feet, No regulation or diversion.

Summary of yearly discharge, in second-feet

Wnul-r Water year ending Sept. 30 . Calendar year
supply -
Year }'liilllt'l.' Maxi- | Mini- Per | Runoff | Maxi- | Mini- Per | Runoff
(No, and| mum | mum | Mean | square | in mum | mum | Mean | square in
page) day day mile | inches | day day mile | inches
1
1923 | 565-135| 2,550 0.8 92.91 0.208 2,85 2,550 0.8 119 0.266 3.62
1924 | 585-137| 3,390 .50 231 517 7.06 3,390 .5 207 461 6.31
1925 | 605-132| 2,550 2 165 .69 5.01 2,950 2 255 570 7.74
1926 | 625-125 5,180 3 4315 .973 | 13.18 6,640 3 494 1.04 14.96
1927 | 645- B3 O,G-illl 1 483 1.08 14.66 6,920 1 426 .953 | 12,93
1928 | 665~ 77| 6,920 2 306 . 685 9.29 | 12,500 2 410 L917 | 12.45
1929 | 685-114] 12,500 4 696 1.56 21.14 7 I 4 559 1.25 16.98
1930 | 700-113] 3, | 2| 170 .380 5.16 : 2| 109 244 3.31
1031 | 715-133) 7,220| .5| 240 537 7.30 7,220 1.3 358 .801 | 10.87
1932 | 730-156 4,830 1.6/ 336 152 | 10.24 |..... e I L ] e e
1933 | 785-214 15,400 1.0/ 324 824 | 11.20 | 15,400 1.0, 257 L0654 8.87
1934 | 785-214) 1, 0 24.4| .062 B4 3,140 0 94.9] .241 3.28
1035 | 785-214 13,900 2.2 S02 1.28 17.37 | 13, 2.2| 442 1.12 15.29
1936 | 805-229 6,460 0 127 .323 4.38 3 0 142 361 4.9
1937 | 825-274| 3,050 A0 221 .562 7.64 3,050 1 193 .401 6. 66
1938 | 855-288| 4,180 .3 123 .313 4.25 4,180 3| 133 .338 4.59
1939 | 875-294) 8.?60] 3 199 .506 6.86 8,760 .2 189 481 6.52
1040 | 805- ‘ 2,00 0| s2.00 1132 | tsn L

"
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FABIUS RIVER BASIN

North Fabius River at Monticello, Mo.

LocatioN.—Lat. 40°06°30", long. 91°42'35", in SW14 SE14 sec. 6, T. 61 N,, R,
7 W., at bridge on State Highway 96, 1 mile south of Monticello and about
19 miles upstream from Middle Fabius River. Prior to Nov. 6, 1930, at site
400 feet downstream.

DRAINAGE AREA.—452 square miles above gage, about 101 of which are in Iowa;
940 square miles above mouth.

SoUuRrcE oF DaTa,—U. 8. Geological Survey records.

Recorps Avarvasne.—February 1922 to September 1940 in water-supply papers
of U. 8. Geological Survey. February 1022 to September 1926 in report of
Missouri Bureau of Geology and Mines, ‘‘Water Resources of Missouri,
1857-1926,"" pp. 42-47; February 1922 to September 1939 in report of
Missouri  Geologieal Survey and Water Resources, ‘‘Surface Waters of
Missouri, 1927-1939,’" pp. 47-57.

Gage—Nonrecording gage read once daily below 10 feet, twice daily above,
Datum of gage is 540.73 feet above mean sea level, datum of 1929, Prior
to Nov. 6, 1930, at datum 0.03 foot lower.

STAGE-DISCHARGE  REraTioN.—Defined by current-meter measurements  below
14,000 second-feet.  Affected by ice. Streambed eomposed of rock, sand,
and silt; clean and fairly permanent. Right bank high and rocky; left
bank subject to overflow,

AVERAGE DISCHARGE.—1T years (1923-40), 280 second-feet.

IXTREMES.—1922-40: Maximum discharge, 17,400 second-feet June 30, 1933
(gage-height, 30.8 feet, from flood marks), from rating curve extended
above 14,000 second-feet; no flow on many days during 1934, 1936, 1937 and
1940.

Historican, DaTa.—The flood of June 30, 1933, reached the highest stage ever
recorded at Monticello, including the flood of 1875.

Remanks,—Bank-full stage, about 22 feet. No regulation or diversions.

Summary of yearly discharge, in second-feet

Water Water year ending Sept. 30 Calendar year

supply e T [P e e s — —
Year aper | Maxi- | Mini- Per | Runoff | Maxi- | Mini- Per | Runoff

(f\I[‘n. and| mum | mum | Mean square in mum | mum | Mean | square in

page) day day mile | inches | day day mile | inches
1924 | 585-138| 6,370 4 234 0,518 7.05 6,370 2 215 0.476 6.46
1925 | 605-134| 4,250 2 155 L343 4.65 | 4,250 2 237 524 7.13
1926 | 625-127| 5,680 2 459 1.02 13.79 6,070 2 506 1.12 15.20
1927 | 645~ 84 8,760 4 465 1.03 13.95 8,760 2 425 940 | 12,78
1928 | 665~ 78| 10,300 2 d34 739 | 10,07 | 13,600 7 427 (945 | 12,86
1929 | 685-115/ 13,600 4 617 1.37 18.54 | 10,500 4 496 1.10 14,90
1930 | 700-114] 5,880 1.2] 189 418 5.68 5,340 1.2| 119 .263 3.58
1931 | 715-134| 7,100 1.3 196 .434 5.89 7,100 1.7 347 L7688 | 10.40
1932 | 730-157| 7,020 4.8 389 LB61 11.68 8,220 3.9/ 313 . 692 9.41
1933 | T45-174| 13,600 2.9 327 w123 0,83 | 13,600 7| 251 .555 7.56
1034 | 760-213| 1,270 0 21.9 0485 66 2,600 0 109 241 3.26
1935 | 785-217) 12,700 0 567 1.25 17.00 | 12,700 1.2 491 1.00 14.73
1036 | R05-230| 10,600 0 159 352 4.80 | 10,600/ 0 178 L394 5.34
1937 | B25-275| 5,500 0 250 553 7.50 5,500 0 221 489 6.63
1938 | 855-289, 3,360 .4 116 257 3.46 3,360 L7 133 .294 3.97
1939 | 875-205 1.1] 218 | 482 6.54 9,680 1,2 201 445 6,06
1940 | 895- 1,780 1] 61.7| .137 1.85 CU A P [k i G




82 MISSOURI RIVER MAIN STEM

Missouri River at Yankton, S. Dak.

LocaTion.—Lat, 42°52', long. 97°24', between see. 18, T. 93 N, R. 55 W,, and
sec, 14, T. 03 N., R, 56 W., at Meridian Highway Bridge in Yankton, 7
miles upstream from James River and 8§49 miles above mouth.

DRAINAGE AREA.—279,500 square miles above gage.

Sovrces or Data—U. 8. Geological Survey records. Gage-height record collected
in cooperation with U, 8. Weather Bureau. Station operated in cooperation
with Corps of Engineers, U, S, Army.

Recorns AvaiLapLE—November 1930 to September 1940 in water-supply papers
of U, 8. Geological Survey.

GaGEs.—Nonrecording gage read once daily prior to September 1032; recording
gage thereafter. Datum of gage is 1,159.75 feet above mean sea level, datum
of 1020 prior to August 1034, at datum 0.11 foot lower,

StAGE-Disciance RevaTion.—Well defined by current-meter measurements below
170,000 second-feet. Affected by ice. Stream bed composed of sand. No
definite eontrol.

AVERAGE DISCHARGE.—9 years (1931-40, 20,600 second-feet.

EXTREMES.—1030-40: Maximum discharge, 176,000 second-feet Apr. 1, 1839;
maximum gage height, 10.30 feet, present datum, March 3, 1934; minimum
discharge, about 2,900 second-feet Jan. 10, 11, 1940; minimum gage height,
—0.67 foot Dee. 28, 1939,

Hisroricarn, Dara.—Maximum stage known, 30.5 feet, present datum, Apr. 5, 1881
{eaused by iee jam). Daily gage-height records from March 1873 to Novem-
ber 1886 published in report of Mississippi River Commission, ‘‘Stages of the
Mississippi River and its Principal Tributaries for the Period 1860-1880.77
1. 8. Weather Bureau obtained fragmentary gage-height records from Mareh
1005 to May 1908 and daily readings exeept during winter months from
August 1021 to November 1930,

ReMarKs.—Bank-full stage, about 12 feet, Flow regulated by Fort Peck Reservoir
sinee completion of that project.

Summary of yearly discharge, in second-feet

Water Watcer year ending Sept. 30 Calendar year
supply = i ——
Year | paper Maxi- Mini- Runoff Maxi- Mini- Runoif
{No. and| mum mum Mean in mum mum Mean in
| page) day day acre-feet day day acre-feet
1931 | 716-35 Incom|plete i P S
1932 | 73124 25,400 | 18,500,000 | 123,000 |. 18,586,000
1033 ‘ 746-23 24300 | 17/600.000 | 106,000 | 17,078,
1034 | 761-44 15,810 | 11,450,000 70,000 10,860,
1935 | 786-31 19,620 | 14,210,000 | 126,000 14,120,000
1936 | 806-31 18,060 | 13,110,000 86,500 13,380,000
1937 | 826-26 | .700 | 19,040 | 13,780,000 107,000 13,620,000
1038 | 856-26 | 132,000 3.200 23,770 | 17,210,000 | 132,000 18,410,000
1939 ‘ £76-28 | 167,000 6,740 | 24,360 | 17,630,000 | 167,000 16,830,000
1940 | 806~ 46,000 2,900 15,000 | 10,890,000 - yaon RET] PR ware




MISSOURI RIVER MAIN STEM 83

Missouri River at Sioux City, Iowa

LocaTioN.—Lat, 42°29°, Jong, 96°25%, in see. 17, T. 20 N,, R. 9 E., Sixth principal
meridian, at bridge on U, 8. Highway 77 in Sioux City, just upstream from
Porry Creck, 13 miles upstream from Floyd River, and 24 miles downstream
from Big Sioux River.

DRAINAGE AREA~—314,600 square miles above gage.

Sovnces oF DatA—U. 8. Geologieal Survey records. Station operated in co-
operation with Corps of Engincers, U. 8. Army. Gage-height record collected
in cooperation with U, 8, Weather Bureau.

Recorps AvArnasrE—September 1928 to September 1931, October 1938 to Septem-
ber 1940 in water-supply papers of U. 8. Geologieal Survey. September 1928
to September 1931 in report of Towa State Planning Board, ‘“Stream Flow
Records of Towa, 1873-1932,° pp. 11-14, January 1879 to December 1891
(estimated monthly discharge) in House Document No. 238, 73rd Congress,
p. G631,

Gages.—Nonrecording gage read once daily prior to February 1935; recording
gage thereafter. Datum of gage is 1,076.96 feet above mean sea level, datum

of 1020,

STAGE-DISCHARGE RELATION.—Defined by current-meter measurements below
166,000 second-feet. Seriously affected by ice. Stream bed composed of
sand. No definite control.

AVERAGE DISCHARGE.—D years, 23,400 second-feet.

Exrresmes.—1028-31, 1938-40: Maximum discharge observed, 190,000 second-
feet April 1, 1929; maximum gage height, 14.35 feet Apr. 3, 1930; minimum
discharge, about 3,050 second-feet Jan. 11, 1940; minimum gage height, —0.07
foot Dec. 30, 1939,

Historican Data.—Maximum stage observed, 22.5 feot Apr. 23, 1881. Gage-
height records from September 1878 to December 1809 published in report
of Missouri River Commission, ‘‘Stages of the Missouri River for the Period
1872-1800."" Fragmentary gage-height records from July 1880 to October
1938 published in annual reports of U. 8. Weather Bureau, ‘Daily River
Stages of Principal Rivers of the United States.’’ From Oct, 27, 1888 to
Dee. 31, 1809, gage was located at Chicago, St. Paul, Minnecapolis and
Omaha Railvond hridge about 2 miles downstream, at datum 411.86 feot
above mean sea level, datum of 1929,

Reyvarks.—Flow regulated by Fort Peek Reservoir since completion of that

project,
Summary of yearly discharge, in second-feet
Water Water year ending Sept. 30 Calendar vear
supply E e : ol
Year | paper Maxi- Mini- Runoft Maxi- Mini- Runoff
(No. and| mum mum Mean in mum mum Mean in
page) day | day | acre-feet day day acre-fect
1929 | 716-36 | 178,000 | ........ 34,000 | 25,300,000 178,000 |...... os| 34,210 | 3.;.7-;';370{)()
1930 | 716-36 | H.Lttl‘ﬂll ........ 25,500 | 18,500,000 83800 .. .....; 25,470 | 18,452,000
1931 | 716-36 | 53,600 | 5,510 15,700 | 11,400,000 |........ D e l WieTuat e il i
1939 | 876-29 IM.OUOI 6,800 25,330 | 18,340,000 166.000| 5,000 | 24,040 | 17,410,000
1040 | 806~ 52,4001 3.100 | 15550 | tx290000 | ccu L UL




84 MISSOURI RIVER MAIN STEM

Missouri River at Omaha, Nebr.

LocarioN.—Lat. 41°15'40”, long. 95°55'15", in sec. 23, T. 15 N, R. 14 E, at
Aksarben Bridge (fnrmnrlv Douglas Street Bru]g__,o} in Omaha. Prior to
Mar, 26, 1930, at Illinois Central Railroad bridge 2 miles upstream; from
Oct, l!l, 1931 to Sept. 30, 1936 (except winter of 1931-32), at Nebraska
Power Company ’s intake pier about 1,000 feet downstream.

322,800 square miles above gage.

DRAINAGE AREA.—

Sovrers oF Data—1U. 8. Geologieal Survey records. Gage-height record collected
in cooperation with U, 8. Weather Burean. Station operated in cooperation
with Corps of Engineers, U, 8, Army.

Recorps AvarLaBLE.—Scptember 1028 to September 1940 in water-supply papers
of U, S, Geological Survey.

Gages.—Nonrecording gage read once daily with additional readings during
high stages, prior to Oet. 19, 1031 and during winter of 1931-32; recording

gage thereafter. Datum of gage is 958,24 feet above mean sea level, datum
of 1929; prior to Mar. 26, 1930, at datum 2.97 feet higher.
Sragr-Discuarce  Renation.—Defined by current-meter measurements below

140,000

sceond-feet, Channel composed of sand and silt. No well-defined
control.

Right bank high; left bank subjeet to overflow at high stages,
AVERAGE DISCHARGE.—12 years, 23,030 second-feet.

ExTrREMES,—1928-40: Maximum discharge,
maximum gage height, 10.30 feet Apr.,
‘.’,"f}(} second-feet
Jan, 7, 1940,

108,000 second-feet June 7, 1020;
G, 1939; minimum discharge, about
Jan, 6, 19373 minimum gage height observed, 1.05 feet

HisroricAn Data.—Maximum stage known, 24.65 feet, present datum, Apr. 25,
1881 (l.‘!‘l.]l!-i(!d by ice jam). A stage of 241 feet occurred sometime in May
1844,  Gage-height records from April 1872 to December 1809 published
in report of Missouri River Commission, ‘‘Stages of the Missouri River for
the Period 1872-1809,°" and from .lunlmr_\ 1900 to September 1928 in annual
reports of U. S. Weather Bureau, ‘‘Daily River Stages of Principal Rivers
of the United States.’’ Gages were at or near present site,

REMARKS,
jeet,

Flow regulated by Fort Peck Reservoir sinee eompletion of that pro-

Summary of yearly discharge, in second-feet

l Water Water vear ending Sept, 30 ‘ Calendar year
supply i - —
Year | paper Maxi- Mini- Runoff Mixi- Mini- Runaoft
(No. and| mum mum Mean in mum mum Mean in
'p 1;.,1-] day day aere-feet day day nere-fect
1920 | 686-24 [ 198,000 |........| 36,700 | 26,500,000 | 198,000 | 5,720 | 35.700 | 25,900,000
1930 i 701-25 4,400 | 5,720 | 26,300 | 19,000,000 84,400 5,750 26,400 | 19,100,000
1931 | 716-39 | 51,700 |........ L 16,100 1 11,600,000 51,700 | 4,940 15,000 | 10,900,000
1932 | 731-25 | 129,000 4,940 I 27,200 | 19,800,000 | 129,000 |........| 27,300 | 19,800,000
1933 | 746-24 95800 |...... .| 24,600 | 17,800,000 05,800 | 3,500 25,000 | 18,100,000
1934 | 761-45 ‘ 85,900 3,500 | 16,210 | 11,740,000 85,900 | 3,600 15,480 | 11,210,000
1935 | 786-32 97,100 | 3,600 20,260 | 14,660,000 | 07,100 3,700 | 20,150 | 14,590,000
1936 | 806-32 84,100 4,200 19,330 | 14,030,000 84,100 4,600 19,670 | 14,280,000
1037 | 826-27 | 109,000 2,200 21,130 | 15,300,000 109,000 | 2,200 20,920 | 15,140,000
1038 | 856-27 | 116,000 2,500 26,280 | 19,030,000 116,000 5,900 28,260 | 20,460,000
1939 | 876-30 | 140,000 5,300 25,990 | 18,820,000 | 140,000 5,300 24,620 | 17,830,000
1940 | 896~ 53,100 3,000 lﬁ 280 | 11,820,000 |........ ain e T bt




MISSOURI RIVER MAIN STEM 85

Missouri River at Nebraska City, Nebr.

LocaTioN.—Lat., 40°40'35”, long. 95°50°10", in SW14 sec. 10, T. 8 N., R. 14 E.,
At Waubonsie Highway Bridge at Nebraska City, about 28 miles downstream
from Platte River. Prior to Oct. 22, 1031, at Chicago, Burlington & Quincy
Railroad Bridge 50 feet downstream.

DRAINAGE AREA.—414,400 square miles above gage; 520,400 square miles above
mouth.

SOURCES oF Data.—U. 8. Geological Survey records. Gage-height record ‘eollected
in cooperation with U. S. Weather Bureau. Station operated in cooperation
with Corps of Engineers, U. 8. Army,

RECORDS AVAILABLE—August 1920 to September 1940 in water-supply papers
of U. 8. Geological Survey.

GaGes,—Nonrecording gage read once daily, with additional readings during high
stages, prior to October 1931, Recording gage thereafter. Datum of gage is
9035.04 feet above mean sea level, datum of 1929,

Srack-DiscuarcE Renation.—Well defined by current-meter measurements below
149,000 second-feet, Stream bed composed of sand and silt. No well-defined
control. Right bank high; left bank subject to overflow at high stages.

AVERAGE DISCHARGE.—11 years, 26,930 second-feet.

EXTREMES.—1920-40: Maximum discharge, 149,000 second-feet Apr. 6, 1939;
maximum gage height, 17.90 feet July 12, 1938; minimum discharge, 3,230
second-feet Dee. 13, 14, 1932; minimum gage height observed, 1.2 feet Jan. 1,
1940,

Hisroriean Dara.—Maximum stage known, 18.0 feet Apr, 27, 1881, Gage-height
records from August 1878 to October 1888 at site 2,750 feet downstream, and
from October 1888 to December 1899 at Chicago, Burlington & Quiney Rail-
road bridge 50 feet downstream published in report of Missouri River Com-
mission, ‘‘Stages of the Missouri River for the Period 1872-1800.7' From
November 1917 to August 1920 gage-height records were collected by Chicago,
Burlington & Quiney Railroad Company from gage at its bridge.

Reaanks.—Bank-full stage, about 15 feet. Flow regulated by Fort Peck Reservoir
since completion of that project,

Summary of yearly discharge, in second-feet

Water Water year ending Sept. 30 ‘ Calendar year
supply e -
Year | paper | Maxi- | Mini- Runoff Maxi- ‘ Mini- Runoff
(No, and| mum mum Mean in mum mum Mean in
page) day day acre-feet day | day acre-feet

1930 | 701-26 | 93,000 4,500 | 34,900 | 25,300,000 [ 93,000 9,000 | 35,500 | 25,700,000
1931 | 716-40 | 56,200 9,200 | 22,200 | 16,100,000 | 56,200 8,700 | 20,200 | 14,600,000
1932 | 731-26 | 138,000 7,800 | 34,200 | 24,800,000 | 138,000 3,230 | 34,100 | 24,800,000
1933 | 746-25 | 105,000 3,230 | 30,200 | 21,900,000 | 105,000 4,000 | 30,800 | 22,300,000
1934 | 761-46 | 78,000 4,000 | 20,000 | 14,480,000 | 78,000 A,910 1 18,840 | 13,640,000
1935 | 786-33 | 106,000 3,010 | 26,400 | 19,110,000 | 106,000 5,070 | 26,450 | 19,150,000
1936 | 806-33 | 108,000 5,070 | 23,270 | 16,890,000 | 108,000 4,400 | 23,320 | 16,930,000
1937 | 826-28 | 109,000 3,600 | 25,020 | 18,110,000 | 109,000 3,600 | 24,890 | 18,020,000
1938 | 856-28 | 125,000 3,800 | 30,960 | 22,410,000 | 125,000 7,600 | 33,150 | 24,000,000

148,000 6,600 | 29,720 | 21,520,000 | 148,000 6,350 | 27,990 | 20,270,000
1940 | 896~ | 61,100 3,700 | 19,360 | 14,050,000 |.......feeu.nn.s




=6 BIG SIOUX RIVER BASIN

Big Sioux River at Akron, Jowa

LocATION.—Lat. 42°49°40", long. 96°33'50”, in W14 see. 31, T. 93 N,, R. 48 W,,
300 feet downstream from county highway bridge in Akron and 23 miles
upstream from Union Creek. Prior to Dee. 3, 1934, at bridge 300 feet up-
stream.

DRAINAGE AREA.—S,851 square miles above gage; 9,415 square miles at mouth.

Sovrcks oF Data.—U, 8, Geologienl Survey records. For several years, station
operated through finaneinl cooperation with Corps of Engineers, U. 5. Army,
and gage-height record eolleeted in cooperation with U. 8. Weather Bureau,

Recornps AvainapLie.—Oetober 1928 to September 1940 in water-supply papers of
U. 8 Geologieal Survey. Intermittent gage-height observations obtained by
U, 8, Weather Bureau during 1927 to 1929,

GAGES.—Nonrecording gage read twice daily, with additional readings during high
stages, prior to December 19345 recording gage thereafter. Datum of gages
ig 1,118,900 feet above mean sea level, datum of 1929,

StTAGE-DIscHARGE RELATION.—Fairly well defined by current-meter measurements
below 10,500 second-feet, Seriously affeeted by ice. Left bank is high, right
bank low. Stream bed composed of silt and rocks.

AVERAGE DISCHARGE.—12 vears, 339 second-feet.

EXTREMES.—1928-40: Maximum discharge, 14,000 second-feet Mar. 15, 19209;
maximum gage height, 18,63 feet Mar. 15, 1929, Mar. 12, 1936; minimum
discharge, 7 second-feet Feb, 26-28, 1936,

Historican Data.—A stage of 194 feet, from floodmarks, occurred on Sept, 18,
1926.

ReMmArES.—Bank-full stage, about 12 feet. No regulation or diversions.

Summary of yearly discharge, in second-feet

‘r\‘ai?r Water year ending Sept. 20 | Calendar year
gu L7 1 i i Tre—— e —— e
Year ,}f;f’cr Maxi- | Mini- Per | Runoff Maxi- | Mini- Per | Runoff
[.\in. and| mum | mum | Mean |square ————— | mum | mum | Mean |square|————

page) | day | day mile | Inchea| Acre-feet | day | day mile | Inches |Acre-feet
1920 | ogo-104(13,200( .| 787/ 0.0m0) vl mm000l oo Lo h Wiy
1930 | 701-168] 3,600(, ..., 431 040 Nl 312,0000 3,660/ .. ... 408 | 0.046 0.62 201,300
1041 | T16-186] 1,200 20 120 014 19 86,700 1,260 26 121) 014 .19 87,800
1032 | 731-180.13,300 hs 52| (OB5| 1,16 546,000 13,3001 ... ... 734| L0831 1.13 530,400
1033 | 746-120010,700(, ... .. 67 041 1) 266,000010,700, . . ... 3810 043 58 275,500

1034 | 761-157/10,300) 41 250/ 028 .38  181,000(10,300| 35 240| 027 .87 | 173,700
1035 | 786-150/ 2,000] 45 2071 034 .44) 215,100 2,000 36/  286| .082( .43 | 207,300
1036 | 806-10413,300 7o 708 080 1.10]  513,800/13,300 7 7120 080 1.10 | 516,700
1037 | 826-153| 6,600 13 04| 078 1.06) 802,700 5,550 130 603 .078] 1.06 | 502,000
1938 | BB6-18510,800 38 1,046 118/ 1,00 757,300/10, 800, ; 1.68 | 702,400
1939 | 876-204) 6,000 70/ 503 067 .02] 420,700, 6,000 55 548 062 .85 | 306,600
1940 | 896~ | 9,870] 35|  424] 048] .65 307,900....... (] s I, Vs 00 N

Note,—While this report was in the process of publication the discharge records
at this station beeame available for the flood of June 1942 along the lower Big
Sioux River. A series of discharge measurements during the high stage has served
to define the stage-discharge relation to 20,000 second-feet,

Extremes.—1928-42:  Maximum discharge, 21,400 second-feet June 4, 1042
(gage height, 19.23 feet at water-stage recording gage).



FLOYD RIVER BASIN ol

Floyd River at James, lowa
Locarion —Lat, 42°34°407, long. 96°18'40”, in NWI{NW1; sce. 32, T, 90 N,,
I, 46 W., at highway bridge at James, 0.5 miles upstrenm from mouth and
14 miles downstream from West Floyd River,

DramNAGE AnEA—018 square miles above gage; 935 square miles above mouth.

SovRce oF Dara.—U, 8, Geologieal Survey records,

REcorDS  AvalLABLE—December 1934 to September 1940 in water-supply papers
of U, 8, Geologieal Survey.

Gaces.—Nonrecording gage vead twice daily, with additional readings during
high stages prior to September 1938 ; recording gage thereafter,

SraceE-DisoHance  Revarion—Defined by current-meter measurements  helow
2,500 second-feet, Seriously affeeted by ice. Stream bed compoged of sand
and soft mud; both banks overflow at high stages.

AVERAGE DiscHanrGe,—35 years, 101 second-feet.

ExTrEMES.—1934-40: Maximum discharge observed, 3,160 second-feet May 27,
19875 maximum gage-height observed, 18.10 feet Mar, 10, 1936 (ice jam);
minimum discharge observed, 1 second-foot Aug, 20, 27, 1036; minimum gage

height observed, 4,74 feet June 12, 1035,

Hisroricarn Dara.—Severe floods with maximum flow greatly in excess of that
observed during 1935-40 reported to have occurred on Floyd River in 1876,
1881, 1892 and 1934,

ReMARKS,—DBank-full stage, about 13 feet. No regulation or diversions,

Summary of yearly discharge, in second-feet

‘n\'aut'r \ Water year ending Sept. 30 Calendar year
supply TRy poiatns ——— U g } e
Year | paper | Maxi- | Mini- | | Per Runoff Maxi- | Mini- | | Per | Runoff

(No. and| mum | mum | Mean |square = =—————| mum | mum | Mean |square —

page) | day | day | | mile | Inches |Acrefeet| day | day | | mile 1Inclam| Acre-feet

105 | 786-157)......]...... e | [ [1.070] 3 | 71.2/ 0.078 1.00 51,530
1036 | £06-165] 1 | 107 | 0.117] 1.59 | 77,330] 2,560 1 108 .113| 1.60 78,100
1037 | 826-154] 2,09 a | 134 | 146 1.96 97,050 2,030 3 136 .HS‘ 1 ‘."5'1 08,470
1638 | E56-186, L?Wi 8 152 166 2.25 110,000, 1,760 8 154 .1}'31 2.4 114,800
1039 | 876-208 1,2000 & | 71.5 078 1.4 51,700 1,200 3 60 4 066 .88 43,770
10 | EGi- 1,3300 2 | 41.3] .43 61 000! . . A | | g i i e

Nore—While this report was in process of publication the discharge records at
this station became available for the flood of June 1942 along the lower reaches of
the river. Discharge mensurements during the flood have defined the stage-dis-
charge relation to 6,000 gecond-feet.

Extremes,—1934-42:  Maximum  discharge, 6,280 second-feet June 4, 1942

(gage height, 18,75 feet).



88 LITTLE SIOUX RIVER BASIN

Little Sioux River at Correctionville, lowa
LocArioN.—Lat, 42928, long., 95°47", in N14 sec. 1, T, 88 N,, R, 43 W,, at

bridge on U, 8. Highway 20, 0.2 mile upstream from Bacon Creck, half
a mile west of Correctionville, three quarters of a mile downstream from
Pierson Creek and about 54 miles upstream from mouth. Prior to July 16,

1920, at Illinois Central Railroad bridge 0.2 mile downstream.

DRAINAGE AREA.—2,450 square miles above upper gage; 2,400 square miles at
former gite, and 4,550 square miles above mouth.

Souroe oF Dara.—U. 8, Geologieal Survey records.

RECORDS AVAILABLE—May 1918 to July 1925, October 1928 to July 1932, June
1936 to September 1940, in water-supply papers of U, 8. Geologieal Survey.
May 1918 to July 1925, October 1928 to July 1932 in report of Towa State
Planning Board, “‘Stream Flow Records of Towa, 1873-1932,”" pp. 21-32.

GAGES,—Nonrecording gage prior to November 1938, recording gage thereafter.
Gage read once daily with additional readings on days of rapidly changing
stage prior to July 1925, twice daily October 1928 to July 1932 (readings
were intermittent or discontinued during periods of ice cover), and once
daily with additional readings during periods of high water June 1936 to
November 1938, Datum of present gage is 1,096.49 feet above mean sea
level, datum of 1929,

Stace-DiscHArRGE Revation.—Well defined by current-meter measurements be-
low 7,000 second-feet. Seriously affected by iece and oceasionally by back-
water from Baeon Creck. Stream bed composed of silt, sand and gravel.
Right bank high, left bank subject to overflow at high stages.

AVERAGE DISCHARGE—S years (1918-20, 1929-31, 1936-40), 618 second-feet.

ExtrEMES, —19018-25, 1028-32, 1936-40: Maximum discharge, about 10,700 second-
feet (revised) June 12, 1919 (gage height, 19.57 feet, site and datum then
in uge); minimum observed, 2.6 second feet July 17, 25, 1036 (gage height,
2,14 feet), eaused by temporary construction dam above gage.

HistoricAlL Data.—Flood of 1891 reached a stage of 20.3 feet gage datum, from
marks on G. A. R, hall in Correctionville. The breaking of a mill dam on
Bacon Creek which enters 0.2 miles downstream from gage eaused backwater
during this flood.

Rumanks.—DBank-full stage, about 13 feet.  No regulation ov diversions,

Swmmary of yearly discharge, in second-feet

Water | - Water vear ending Sept. 30 Calendar year

supply p—————— = S f— —
Year r;l;r | Maxi- | Mini- Per | Runoff Maxi- | Mini- Per Runoff

(No. and| mum | mum | Mean |square]——————— mum | mum | Mean |square

page) | day | day mile 'Ilnches Acre-feet I day | day mile |Inchea| Acre-feet
1919 .sm--.'m'lu.zmj 001,410 | 0.578| 7.84| 1,043,000/10,200, 230{1,440 | 0.578 7.84| 1,043,000
1020 | 506-248 s,'.':so|..._ .‘I.HO .i58| g.22| '827,000[.... .. 1 ............. RS (e Rt
1030 | 701-169 2,520 271 | A1) 1.51 106,200| 2,5201...... 258 | .105] 1.42 186,800
1931 | T16-187 2.530; 9 53.3] .022f .30 38,580 2,530| ...... sﬂ.ﬂl a3 A5 59,370
1937 | 826-157 6,320 & 538 ! _m! 2.08 389,600 6,320 12 351 | .2250 3.06 399,200
1938 | R56-188 7,230 30 873 | a6, 484 7 | 30 o84 | .402) 5-15| 712,300
1839 | 876-208 1,000 47| 451 | .184] 2.48

28| 3 | .mll 1.79) 237,400

1040 | So6- | 2,500 18! 175 | 071 .96




BOYER RIVER BASIN 89

Boyer River at Logan, lowa

Locarion.—Lat, 41°38°, long, 95°47, in W14 see. 10, T. 70 N, R, 42 W, at
highway bridge 300 feet downstream from Illinois Central Railroad bridge
in Logan, 10%4 miles upstream from Willow Creek, and 16 miles upstream
from mouth, Irom April 17, 1925 to July 1, 1025, at site 300 feet down-
stream.

DraiNage Area—S10 square miles nbove gage; 1,093 (a) square miles above
moutlh.

Sovrces oF Dara.—U, 8. Geological Survey records. Since 1039, station operated
in cooperation with Corps of Engineers, U. S, Army.

Recorps AvAILABLE—May 1918 to July 1925, November 1937 to September 1940
in water-supply papers of U. 8, Geologieal Survey. May 1918 to July 1925 in
report of lowa State Planning Board, ““Stream Flow Records of Towa,
1873-1932,"7 pp. 33-39.

Gaces.—Nonrecording gage read once daily prior to May 1922, twice daily May
1922 to July 1925 (readings were intermittent or discontinued during ice
periods), and once daily subsequent to November 1937, with additional read-
ings during periods of high water. Datum of gage is 1,000.38 feet above
mean sea level (Chicago and North Western Railway bench mark).

STAGE-DISCHARGE RELATION.—Fairly well defined by eurrent-meter measurements
below 11,000 second-fect. Seriously affeeted by ice. Channel is dredged,
with both banks steep and fairly high., Stream bed composed of sand and silt
with oceasional boulders, and an outerop of ledge rock about 600 feet helow
gage.

AVERAGE DISCHARGE.—J years (1018-20, 1922-23, 1938-40), 257 second-feet.

EXTREMES.—1918-25, 1037-40: Maximum discharge observed, 13,600 second-feet
July 9, 1940 (gage height, 19.17 feet) ; no flow Sept. 27-20, 1918,

HisToricAL DATA.—A stage of about 25 feet oceurred in May 1881; however, this
was before channel was dredged and straightened, and is therefore not com-
parable with present conditions,

RemaArRKs.—Bank-full stage, about 19 feet. No regulation or diversions. Point of
zero flow, about gage height 0.5 foot.

Summary of yearly discharge, in second-feet

'i\'ani-r Water year ending Sept. 30 Calendar year
BUPPIY. [ e i —_——
Year | paper Maxi- | Mini- Per Runoff Maai- | Mini- Per Runoff
|(No. and| mum | mum | Mean |aquare —— —————| mum | mum | Mean |square —— ————
| page) | day | day 1 mile |Inches| Acre-feet | day | day mile | Inches Acre-feet
1919 | 205-251) 4,320) 8| 335 0414 502 242,300 4,320 ... 360 0444 6.03 260,500
1020 | 506-251f 2,390 43 3321 .410) 5.58| 241,200 2,:!90| v 316, .34 5.36 231,400
1623 5&6-209' 3,680 ...... 307, 370 5.15 222.300i 3,0800. ... 308 45| 6.16 206,400
1638 | B56-101 ‘ : vias| ! .| 6,080, 1.5 1701 210 2,83 123,100
1039 | B76-211 '.!.U'L'ﬂi 8 160, .198 2.70 115,800, 2,960 fi 151 . 180 2..'H| 104, 000
1840 ﬁﬂi}-___ 7.830| 21 1851 191 2.00 12,7000 . ik civaeiliaa | AT P

) From House Document No, 238, Tid Congress, 2d Session. Since publication of the cited
document, Allen Creek has been diverted to enter Missouri River directly, a short dis-
tenee above Boyer River, hence, it is no longer tributary to Boyer River, thus reducing
the contributing area above the mouth of that stream a corresponding amount,



90 NISHNABOTNA RIVER BASIN

Nishnabotna River near and above Hamburg, lowa

Locartion.—Lat. 40°38', long. 95°37', in SW148E14 sec. 11, T. 67 N, R, 42 W,
114 miles downstream from confluence of East and West Forks, 2 miles
northeast of IHamburg, 3.6 miles upstream from ILowa-Missouri State line,
and 16 miles upstream from mouth. Prior to October 1928, at highway bridge
6 miles downstream; from Oct. 5, 1028 to Sept. 6, 1929, at railroad bridge
1,000 feet upstream,

DrAINAGE Arka,—2,800 square miles above gage; 2,025 square miles above mouth.

Sovrers oF Dara—U. 8. Geological Survey records. For several years, station
operated in cooperation with Corps of Engineers, U, 8. Army.

Recorps AvarnasrLe,—Mareh 1922 to September 1923 (at site 6 miles downstream),
October 1928 to September 1940 in water-supply papers of U. 8. Geologieal
Survey. March 1922 to September 1923, October 1928 to December 1952 in
report of Iowa State Planning Board, *‘Stream Flow Records of Iowa, 1873-
1932, pp. 47-53; March 1922 to September 1923, in report of Missouri
Bureau of Geology and Mines, ‘*Water Resources of Missouri,’’ pp. 65-66;
October 1928 to September 1939, in report of Missouri Geological Survey and
Water Resources, ‘* Surface Waters of Missouri,”’ pp. 235-244.

GiaGes.—Nonrecording gage read onee daily, with additional readings during
medium and high stages subsequent to October 1928, Datum of gage is
804,17 feet above mean sea level, datum of 1929; gage used October 1928 to
September 1929 was at datum 0.42 foot higher.

Srage-Disciana: Revariox.—Defined by  current-meter measurements  below
21,000 gecond-feet. Seriously affected by ice, and occasionally by backwater
from Missouri River. Stream bed composed of sand and silt, Channel is
dredged, with fairly high, steep banks,

AVERAGE DISCHARGE.—12 years (1028-40), 626 second-feet,

ExmrEMES.—1022-23, 1028-40: Maximum discharge, 24,600 second-feet Mar, 12,
1939 (gage height, 23.0 feet, from floodmarks); minimum observed, 4.5
second-feet Aug. 30, 1934 (gage height, 1.58 feet),

Historical Dara.—The Nishnabotna River and its two forks have been dredged
and straightened throughout most of their lengths, the work beginning in
about 1906.

Remarks,—Bank-full stage, about 19 feet at gage. No regulation or diversions.

Summary of yearly discharge, in second-feet

Water [ Water year ending Sept. 30 Calendar year

supply |———— syl Loy —_—
Year | paper | Maxi- | Mini- Per | Runofl Maxi- | Mini- Per | Runoff

(No. and| mum | mum | Mean |square - mum | mum | Mean |square e e

page) | day | day mile |Inches Acre-feet | day | day mile |Ineha'a Acre-feet
1020 | 731-250|11,800) 219 1,210 0.43‘25 5.87 876,000(11,800] 214 1,125 0.402) 5.40 818, 600
1030 | 731-2560| 2,680) 54 420| 150 2.056 304,000 2,580) 54 335 L120] 1.61 230,100
1031 | 731-250( 6,700( 20 3420 1220 1,660 248,000 0,410{ 20 609 250 3.39| 500,200
1042 | 731-250| 0,410( 201 1,860 .G64| ©.06] 1,360,000) 0,410] 193 1,606 570 7.76| 1,158,000
1083 | 746-100| 5,480] 63 AT4)  .100) 2.31]  343,000] 5,480) 42 385 .138| 1.88| 278,100
1034 | 780-270| 3,320 4.5 172| .081| B3| 124,800| 3,320, 4.5 101 .068f .92| 138,400
1035 | TR6-270( 7,400 9 362f .1201 1.76( 262,000| 7,400 4 362| .120] 1.76| 261,900
1936 | 806-281119,100, 10 683] .244| 3.31 495,600/19,100{ 10 675 .241] 3.27) 490,300
1037 | 826-287| 6,920, 19 509) .214] 2.88 433.4IJO| 6,920{ 15 666| .202) 2.73 400,400
1038 | BA6-323| 7,400f 15 331 .118] 1.62 230,500 7,400 24 349 1251 1.71 252,800
1030 | 876-338(18,600| 46 620| 225 3.04| 455,400/18,000, 30 ‘ 615 .220| 2.97] 445,300
140 | 890~ 6,760 15 4341 .155] 2.11 3[LT[[I|.. el ] e el ] U S




NISHNABOTNA RIVER BASIN 91

East Nishnabotna River at Red Oak, lowa

LocaTioN.—Lat. 41°00°55", long. 95°14’30", in sec. 20, T. 72 N, R. 38 W,, at
bridge on U. 8, Highway 34, half a mile west of Red Oak, 28 miles down-
stream from Indian Creek, and 49 miles upstream from confluence with
West Nishnabotna River. Prior to July 1025, at site half a mile downstream.

DRAINAGE AREA.—S00 square miles above gage; 1,070 square miles above mouth.

SOURCES OF DAaTA.—U. 8. Geological Survey records. For several years, gage-height
record collected in ecooperation with City of Red Oak.

RECORDS AVAILABLE—May 1918 to July 1925 (at site half a mile downstream,
records equivalent), May 1936 to September 1940 in water-supply papers of
U. 8. Geological Survey. May 1918 to July 1925 in report of Iowa State
Planning Board, ‘‘Stream Flow Records of Towa, 1873-1032,’' pp. 61-67.

GaGes.—Nonrecording gage read onee daily, with additional readings during
high stages, prior to July 1939; recording gage thereafter. In general, read-
ings were discontinued during ice periods prior to July 1925. Datum of gage
is 1,010.45 feet above mean sea level, unadjusted; prior to July 1925, at datum
0.40 foot lower,

Srace-Disciarees REnaTion.—Well defined by current-meter measurements below
7,600 second-feet. Seriously affected by ice. Stream bed eomposed of sand
and silt. Channel is dredged, with fairly high steep banks.

AVERAGE DISCHARGE—T years (1918-20, 1921-22, 1036-40), 252 second-feet.

EXTREMES.—1918-25, 1936-40: Maximum discharge observed, 9,600 second-fect
Mar. 4, 1937 (gage height, 18,50 feet, from floodmarks); minimum dis-
charge, 6 second-feet (estimated) Aug. 18, 1036,

Historican, Data.—Channel straightened or dredged throughout most of its
length by work heginning about 1906, A stage of about 21.7 feet, former site
and datum, oceurred sometime in 1916,

ResMarks.—Bank-full stage, about 14 feet at gage. No regulation or diversions.

Summary of yearly discharge, in second-feet

\'.'atelar Water year ending Sept. 30 Calendar year

supply | e .

Year | paper |Maxi- | Mini- Per | Runoff Maxi- | Mini- Per Runoff
(No, and| mum | mum | Mean [square —— mum | mum | Mean |square|—— ———
pagel | day | day mile |lmhes Acre-feet | day | day mile |Inches| Acre-feet

1010 | 506-334| 3,140 15| 360 | 0.415| 5.63) 267,100 3,140]...... 434 | 0.488) 6.62) 314,200

1020 | 500-334 2,810|...... in .462| 6.20) 208,400| 2,810,......| 343 L3850 5.24) 249,000

1922 | 546-278| 3,300 ....| 301 338 4.80)  217,000......

1037 | 820-288| 8,070 12| 223 | 251 3.39) 161,200| 8,070 7 3.21
1938 | 856-324| 3,370 7 01,5 .103f 1.40(  66,240) 3,370 10| o08.0, .110| 1.48 70,960
1930 | 876-330 7,610( 16/ 204 | .220| 3.11| 147,700 7.610 12| 190 | .224| 304
1940 | 806~ | 4,180 ol 182 | .182| ‘2.48] 117.56a......1......




92 TARKIO RIVER BASIN

Tarkio River at Blanchard, lIowa

(Published as East Tarkio Creck at Blanchard, Towa prior to 1058)

LocaTioN.—Lat, 40°35'40", long. 95°1325", on line between SE14 see, 20 and
NI see, 20, T, 67 ‘\'., R. 38 W, at bridge on State Highway 333, 1 mile north
of B]r\mh:u:l and 814 miles downstream fmm Snake Creek.

DrAINAGE AREA.—200 square miles above gage.

Sounrers orF Darta—1., 8, Geologieal Survey records. Station operated in co-
operation with U, 8. Department of Agrieunlture, Soil Conservation Service,

Rucorns Avainapne—DMareh 1934 to June 1040 (discontinued) in water-supply
papers of U, 8. Geological Survey. Mareh 1934 to September 1939 in report
of Missouri Geological Survey and Water Resources, ‘‘Surface Waters of
Missgouri, 1927-193%,"* pp. 244-249. March 1934 to June 1940 in compilation
report of I)vpsut:m'ut of Agriculture, Soil Conservation Serviee, ‘“ Hydrologic
Studies at  the West Tarkio Creek  Demonstration I’rnJl'(,t SCS-IA-1,
Shenandoah, Towa,"’

GagES.—Nonrecording gage read onee daily or oftener prior to August 1934;
recording gage thereafter. Datum of gage is 940.32 feet above mean sea
level, datum of 1929 ; prior to Mar. 5, 1940 at datum 5.00 feet higher.

STAGE-DISCHARGE  RELATION.—Defined by current-meter measurements  below
3,200 second-feet, Seriously affected by ice. A V-shaped artificial control
built of timber aets as control below stages of about 9 feet; channel control
at higher stages. Channel is a dredged dltch, both banks are high.

AVERAGE DISCHARGE.—D years, 43,0 second-feet.

ExmREMES.—1934-40: Maximum discharge, 9,980 second-feet Mar, 12, 1039 (gage
height, 23.12 feet, present datum), by slope-area method; no flow July 25,
1034, Nov. 20, Dee. 10, 11, 1937, Feb. 11, 12, 1939,

ReMarks.—DBank-full stage, about 29 feet. No regulation or diversions. Station
operated in connection with U. 8. Soil Conservation Service demonstration

prroject,
Summary of yearly discharge, in second-feet
| Water ! W nler year a ulmg “wpt an Calendar year
auppl ——s e — _
Year i“E'F'”} Maxi- | Minie Per | Rulmﬁ' Maxi- | Mini- | Ter l
(No, and| mm | mum | Mean | square —— ———{ mum | mum | Mean |square)-—
pnm-} n!ny day | mile Inuhcu .\u,re-fcot day | day ln
1634 ﬂl. ........... | Incomiplete f......0 . coreiias Eomdirms Incom plctr
1035 ?ﬂﬂ-"?” 635 0,19 25.7| 0. 1"5 1.73 18,640 455 046 27.5| 0.138
1936 | 806-282) 1,180, a0 48, ?| 244 3.32| 35,370 1,180 .36 0.4 M7
1437 | 820-200| 2,050 .03 04, I 3200 4.34 46,380 2,050 0 | 50.5) .208
1038 | B5G-320 T4 0 18,7, .004| 1.27 13, 500 724 07 10.0] 085
1039 | 876-340( 4,700 02 580, 2000 3.4 41,970, 4,700 02 57,6 .288
1940 | B0t | Ineom III(‘!I’ e SN T N T L% =7 plete
! Suspended sediment load transported by stream
| {tons per month)
Month | I o e
1934 1935 | IQJG 1937 1938 | 1939 | 1940
TABUATY+ s enevnslenrerearns] 15,0050 | 3.31, 188 0.06 5.15| 0.22
Fe :ru.lr)‘ i ‘e i 11.411 | 25,156 82,576 14.7 2,583 | 2.07
March. R s 1,986 198,365 268,760 7.46497 ,554 | 5,706
Aprlls . saiee ) ER O il 1,737 14?.668 | 99,952 47 .812 |
May...... imimae ] O sE 122,768 573,846 152.-19 |
ARG v s b pesanns 2,610 138,651 75,168 177,322 81,008 |
July. s 62.0 | 21,548 11.9 [133,080 3ol
August 43.1 5.68 104 | ﬁ.aﬂ 111,430
September ., . 2,112 724 | 55,425 .28 50,515
October . 7.140 3,695 | 68,164 .49 1.00
November......| 1,377 7,359 | 1,086 .31 809
December. . ... 22.7 37.9 | 38,735 .04 217

Ty T R 13,367 |263,828 (732,654 (1,335,732 i450.771 11,108,747 in,?o-t
| | ! ! L

Maximum daily sediment load, 298,000 tons May 21, 1957,




TARKIO RIVER BASIN 93

Tarkio River at Fairfax, Mo.

Locarion.—Lat. 40°21, long, 95°25', on line between SE14 NE1} and NE1; SE14
see. 21, T. 64 N., R. 40 W., at county highway bridge 0.5 mile west of Fair-
fax and 2 miles downstream from unnamed creck,

DRAINAGE AREA.—508 square miles above gage, 290 of which are in Towa; 721

square miles above mouth.

Sovrce or Dara.—U. 8. Geological Survey records.

Reconps Avamasne—March 1922 to September 1940 in water-supply papers of
U. 8. Geologieal Survey. March 1922 to September 1926 in report of Missouri
Bureau of Geology and Mines, ‘“Water Resources of Missouri, 1857-1926,"*
pp. 67-72, October 1926 to September 1939 in report of Missouri Geological
Survey and Water Resources, ‘‘Surface Waters of Missouri, 1927.1039,’
pp. 249-259.,

Gace—Nonrecording gage read once daily below 8 feet, twice daily above. Datum
of gage is 872.44 feet above mean sea level, datum of 1929; prior to Oct. 1,
1931, at datum 2 feet higher.

SraGE-DIscitarGE RELATION.—Well defined by current-meter measurements below
7,000 second-feet. Affected by ice. Stream bed composed of silt and sand;
no permanent control. Channel is a dredged diteh with levees on both hanks,

AVERAGE DISCHARGE.—18 years, 133 second-feet.

ExTREMES.—1922-40: Maximum discharge, about 15,000 sccond-feet July 7,
1029 (gage height, 22,23 feet, present datum, from floodmark), from rating
curve extended above 7,500 sccond-feet; no flow on several days in July and
Aungust 1934,

Remarks.—TLevels on banks extended to about gage height 28 feet, but farmer
on left hank has eut two openings about 700 and 1,000 feet above gage,
which allow overflow at gage height 17 feet,

Swmmary of yearly discharge, in second-feet

' |

Water | Water year ending Rept. 30 | Calendar year
supply — —_— '-———l— ———————
Year | paper |Maxi-| Mini- Runoff |Mpm'- | Mini- Par | Runoff
(No, and mum | mum | Mean — —| mum | mum | Mean |squarg|——— ——————
page) | day | day Acre-feet | day | day | mile ||11l‘hl'J| Aere-feet

1923 | 566-278) 1,030, 1.3 83 00,500 1,030, 1.5| 46.6 0.002 1.24| 33,800
1924 | 586-267) 6,090 © | 143 104,000 6,090 1 | 144 | 283 3.8 104,000
1925 | 606-174| 4,530 1 75 55,0000 4530 1 84.6 .167| 225 61,300
1920 | 626-168) 6,060 3 | 163 139,0000 6,060 3 | 224 | 41| 5.05 162,000
1027 | 646-101) 17400 5 | 141 1020000 1,360 5 | 111 | 218 2008 80,200
1928 | 686-158 7.000, 0 | 152 110,000 7,080 0 | 204 102 546 148,000
1920 | 686-220) 9,000 48 | 459 332,000 0,000 51 | 443 | 872 11.84) 321,000
1030 | 701-225| 1,560, 18 | 138 100,000/ 1,560 18 978 193 260 70,800
1931 | 716-257| 2/140, 6 | 57 42000 5,180/ & | 116 | 228 310,  B4.100
1932 | 731-254| 5,500 29 | 282 205,000/ 5,500 11 | 230 | (353 6.15  166.810
1933 | 746-200 2.170, 7 72 52,400 2,170 7 61.5 (121 1.63] 44,490
1034 | 761-202] 710, 0 23 17,070, 3.680 0 | 386 076 1.03  27.970
1035 | 786-273 3,650 7l 05 68,850, 2,960/ 3.2| 86.7 171 233 82790
1036 | 806-283 1.7 20 106 77,0200 1,700, 2.0/ 103 | 208 2.78 74,700
1037 | 826-291) 3800, 2.4 125 90,400 3860 1.0 118 232 3.15 85,170
1938 | 856-326 2,120 1.0 32 378200 20120) 1.0, 2.7 104 141 38150
1639 | 870-341 9.330 4 114 821220 6330, .4 112 | 220 3.01 81,400
1040 | 896~ | 4,300 al 7 53.800.. .. .1 ... :




94 TARKIO RIVER BASIN

West Tarkio Creek near Westboro, Mo.

LocaTioN.—Lat, 40°32:307, long, 95°22'007, in NW1j see. 13, T. 66 N, R. 40 W,
at bridge on County Highway C, 3% miles west of Westhoro and 6 miles up-
stream from Middle Tarkio Creek,

DRAINAGE AREA.—105 square miles above gage.

Sovrces oF DaTA—U. 8. Geological Survey records. Station operated in coopera-
tion with U. 8. Department of Agriculture, Soil Congervation Service,

RECORDS AVAILABLE—March 1934 to June 1940 (discontinued) in water-supply
papers of U. 8. Geological Survey. Mareh 1934 to September 1930 in report
of Missouri Geological Survey and Water Resources, ‘‘Surface Waters of
Missouri, 1927-1039,'" pp. 259-264. Mareh 1934 to June 1940 in compilation
report of Department of Agriculture, Soil Conservation Service, ¢ Hydrologie
Studies at the West Tarkio Creck Demonstration Project, SCS-TA-1,
Shenandoah, Towa.''

(rAGES.—Nonrecording gage read once daily or oftener prior to July 19, 1954;
recording gage thereafter. Datum of gage is 926.80 feet above mean sea
level, datum of 1929; prior to July 19, 1934, at datum 0.04 foot higher.

Srace-Discuarce  Revamion.—Defined by current-meter measurements  helow
2,000 second-feet. Affected by ice. A V-shaped artificial control built of
timber aets as control at low stages; relation affected by filling or scouring
above control. Channel is n dredged diteh with high banks.

4

AVERAGE DISCHARGE.—5 years, 23.4 second-feet.

ExTrREMES,—1934-40: Maximum discharge, 8,720 second-feet July 20, 1037 (gage
height, 22,10 feet), by slope aren-method; no flow Dee, 9, 10, 1038, Feb, 11,
1939 ; minimum gage height observed, 0,73 foot Sept. 13, 14, 1939,

REMARKS,—Bank-full stage, about 25 feet. No regulation or diversions. Station
operated in connection with U. S. Soil Conservation Service demonstration

project.
Summary of yearly discharge, in second-feet
‘i'n'atrl\!r’ Water year ending Sept. 30 ] Calendar yvear
supply }———— ——— —_— —
Year | paper | Maxi- | Mini- Per | Runoff Maxi- | Mini- Per Runoff
(No. and| mum | mum | Mean |square;-—— —————| mum | mum Mean BGUALY | e —
page) | day | day mile Inehm| Acre-feet | day | day | mile | Inches| Acre-fect

1634 | 700-268)......]......| Incomipete |......[... ...l
1035 [a786-274|  666f 0.08) 10.5) 0.157] 2.14 11,080 666,
1930 (a806-284 723 5| 26.5 252 3.43| 19,2000 723
1937 | 826-202 821! 34.4| 328 4.45) 24,040 821

Ineom | plete
16,5; 0,157| 2.13| 11,050

g8

1038 | 856-328! 692 .01] 11.20 ,107| 1.44 8,085 692 1.47 1280
1039 | 876-342 2,020, .01 28.2) 260 3.64 20,380| 2,020 . 3.61 20,200
1040 | 806~ |......| | Tnesm'plebe |oilioidaidiss feaes {......| Incom platdili |0 S i

1) Revised figures of discharge in second-feet per square mile and runoff in Inches appear
in Water-Supply Paper K26, p. 203,

Suspended sediment load transported by stream
(tons per month)

Month — T . |
| | 1938 1939 1940

January
February
March
ANl s
May...

(T
}uiy.
August L8 3
September......| 2,501 295 0,405 .85
October, ., ..... 24,517 4,235 13,996 1.07
November. ... .. 730 4,750 11:5 .56
December. . ... 8.85 18.5 2,195 <21

VAR s oivisaaiis 31,679 224,955 iS?l'lS_l 540,769 5249.?0? 546,117 4,604

|

Maximum daily sediment load, 163,000 tons July 29, 1937,
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Nodaway River at Clarinda, lowa

Locartiox.—Lat, 40°44°10%, long. 95°00°30", in sec. 32, T, 69 N., R. 36 W., at
bridge on State Highway 3, half a mile downstream from Neele Branch, 1.2
miles east of city square of Clarinda, and 7% miles upstream from East
Nodaway River.

Dramvace Area.—T740 square miles above gage; 1,190 square miles in Towa.

Sovrces oF Dara.—U. 8. Geological Survey records, For several years, gagoe-
height record collected in cooperation with City of Clarinda.

REcORDS AvariLaprLe—May 1918 to July 1925, May 1936 to September 1940 in
water-supply papers of U. S. Geologieal Survey. May 1918 to July 1925 in
report of Towa State Planning Board, ‘‘Stream Flow Records of Towa, 1873-
1932,"" pp. 68-T4,

Gage.—Nonrecording gage read once daily with additional readings on days of
rapidly changing stage,

STAGE-DISCHARGE  RELATION.—Defined by current-metér measurcments below
12,500 second-feet; subject to large shifts at all stages, Affected by ice.
Stream bed composed of gravel and sand; ehannel is dredged, with fairly
high, steep banks, which overflow at high stages,

AVERAGE DISCHARGE—G years (1920-21, 1922-23, 1036-40), 145 second-feet,

ExTrEMES.—1918-25, 1936-40:  Maximum discharge observed, 14,000 second-feet
May 21, 1937, from rating curve extended above 5,000 second-fect on basis of
partly completed discharge measurement at gage-height 12,1 feet (discharge,

about 7,400 second-feet) ; maximum gage height observed, 17.60 feet Mar. 12,
1039; practically no flow Aug. 25, 1919,

HisToricaL Dara.—Maximum stage known, 25.4 feet, from floodmarks, in August
1903.

ReMARKS,—Bank-full stage, about 14 feet at gage, Channel dredged or straight-
ened in places. No regulation. Diversion by City of Clarinda for municipal
supply about a half a mile above station; average consumption during period
1933 to 1940 was reported to be about 371,000 gallons per day (0.573 second-

foot).
Summary of yearly discharge, in second-feet
Water Water year ending Sept, 40 Calendar year
supply e —— — | —— ———— —
Year | paper | Maxi- Mini-| Per | [Runoff | | Maxi- | Mini- Per Runoff
(No. and| mum | mum | Mean |aquare — | mum | mum | Mean |square|——
page) | day | day | mile Ilnc!wn Acre-feet | duy | day mile | Inches| Acre-feet

1921 526—25} 1,960 10) 101 | 0130 1,84 ?_B‘IEH 1_,'!"50.'

1923 | 566-279) 1,250 ... 102 | 133 1.87) 73,840 1,250 1 101 | .136] 1.85 73,120
|

1637 | 825-204 I2,406i 6 255 450 4.67) 184,400 12,400 5| 242 .327|  4.43| 174,000

1938 | 856-320| 4,120| 5 o7 128 1.7 68,860 4,120 6 86,7 1200 1.4 9,310

1639 | 876-343 11,700, 6 186 | 2510 340 184,300 11,700 6186 | 2511 3.41| 134,400

1040 [ 896~ (4,38' & 130 | .170' 238/ p4io00’.. ..l B R T, R

‘ 104 |o1n| 191 75,200




96 NODAWAY RIVER BASIN

Nodaway River near Burlington Junction, Mo.

Locamion.—Lat. 40°26!, long. 95°05, in NW14 sec. 17, T. 65 N, R. 37 W, at
bridge on State Highway 4, a quarter of o mile upstream from Mill Crock,
0.5 mile downstream from Wabash Railroad bridge, and 1% miles west of
Burlington Junetion. From Oet. 26, 1928 to June 9, 1029, at railrond bridge
half a mile upstream.

DRAINAGE ARBA.—1,240 square miles above gage, 1,100 of whiel are in Towa;
1,780 square miles above mouth.

Sounrce 0r Dara.—LU. 8. Geological Survey records,

Recorps AvarnapLE—>March 1922 to September 1940 in water-supply papers of
U. 8. Geological Survey. March 1922 to September 1926 in report of Mis-
souri Bureau of Geology and Mines, ‘“Water Resources of Missouri, 1857-
1926, pp. 72-77. Oectober 1926 to September 1839 in report of Missouri
Geologieal Survey and Water Resources, “‘Surface Waters of Missouri, 1927-
10390, pp. 264-274.

GAGES.—Nonrecording gage read once daily below 8 feet, twice daily above, prior
to June 30, 1939: recording gage thereafter. Datum of gage is 806.17 feet

above mean sea level, datum of 1920, Prior to June 10, 1020, gages at differ-
ent datums,

Srace-Disciart  RerarioN.—Defined by current-meter measurements below
14,000 second-feet. Affected by ice. Stream bed composed of sand and silt;
no well-defined control.

AVERAGE DisciianGe.—18 years, 361 sccond-feet.

EXTREMES.—1022.40: Maximum discharge, 21,000 sccond-feet July 6, 1929, from
rating curve extended above 8,000 second-feet; maximum gage height, 19.5

feet, from floodmark, Sept. 3, 1926; minimum discharge, 1.1 second-feet Aug.
7, 1034; minimum gage height, 1.23 feet Oct. 7, 1937,

Hisrorieal, Dara~—The channel has been dredged and straightened, thereby
materially redueing flood damages.

ReMmargs.—Bank-full stage, about 18 feet. No regulation or diversions.

Swmmary of yearly discharge, in second-feet

|
Wutt]-.r Water year ending Sept. 30 Calendar year

supply |—— s o
Year | paper | Maxi-| Mini- Per | Runoff Masxi- | Mini- Per Runoff

(No, and| mum | mum | Mean |square ———————— mum | mum | Mean |square —_

| page) | day | day mile lnches| Acre-feet | day | day mile | Inches| Acre-foet
1923 | S66-281 :l'uﬂﬂi 16 | 204 | 0.105 2.23 148,000 3,000 16 103 | 0.156] 2.10 140,000
1924 | B80-271 8.-IlKI| 20 S Ab6) 6,200 410,000) 8,4000 7 iLik) AR 6,17 408,000
1925 | 006-177| 2,370 6 154 L1240 1,08  112,000f 2,370, 6 153 .123) 1.66) 110,000
1020 | 626-170/15,6000 12 305 419 4,33 286,000115,€000 18 460 303 4.03| 326,000
1027 | GAG-162) 5,000 8§ 265 J214| 2.02]  192,000) 3,000, 8 228 .184| 2.51 ,000
1028 | 666-159 11,800 11 418 .335 4.58  302,00011,800| 11 660 L5400 7.36) 486,000
1020 | 686-221(14,000 46 (1,110 805/ 12,13] 803,000 14,000, 43 800 723 9.80 ,000
1030 | 701-226) 4,600/ 13 325 202 3,56 238,000] 4,600! 15 262 .211| 2,88/
1931 | 716-258 4,100, 7 132 1060 1.43) 95,300/13,200 7 413 335 4.
1032 | 731-255/13,200{ 25 i 761 ‘.D.:!ﬁi 685,000/ 9,970, 61 703 Bar| 7.
1933 | 746-201 1,750, 21 198 L1600 2,180 143,000 1,750/ 11 160 | .120f 1.
1034 ?6[—:!04| 2,150 1.1 66.2| .053 .12 47,920, 5,5&0i 1.1} 63.7) .076 1.0
1935 | 780-275] 6.17(3: 17 335 L2700 3.66; 242,500 6,170 332 .268| 3.6
1036 | 806-285| 6,520 6 205 .238| 3.24) 214,100 6,520, 6 286 .31 3.
1937 | 826-2008/15,700| 4 388 .313| 4.26) 281,100 15.T(X)| 4 384 L9 3.
1938 | 856-330) 5,400, 4.8 160 1200 174 116,700 5,400, 7 162 131] 1.77
1939 | B76-344 15,000, 4.6, 344 L2771 3.77) 249,100 18,0000 4.6) 344 27| 3.76]
1940 | BOG- 5,720, 7 205 J166) 2,271 149,800...... e e Shaaa




PLATTE RIVER BASIN (10WA-MISSOURD) 97

Platte River near and at Agency, Mo.

LocaTioN.—Lat. 30°41°20”, long. 94°42'15”, in NE14 NW1; see. 10, T. 56' N., R.
34 W, at bridge on U. 8, Highway 169, 114 miles downstream from Third
Fork and 3% miles northeast of Agency. Prior to 1933, at site 4 miles
downstream.

DrAINAGE AREA.—1,760 square miles above gage, 800 of which are in Towa; 1,700
square miles above former site, and 2,440 square miles above mouth.

SoUrCcE oF Data.—U. 8. Geological Survey records,

Recorps Avamasne—DMay 1924 to August 1930 (at site 4 miles downstream),
May 1932 to September 1940 in water-supply papers of U. S. Geologieal
Survey, May 1924 to September 1926 in report of Missouri Bureau of Geology
and Mines, ‘‘Water Resources of Missouri, 1857-1926,"" pp. 82.85. Oetobor
1926 to August 1930, May 1932 to September 1939 in report of Missouri
Geological Survey and Water Resources, ‘‘Surface Waters of Missouri, 1027-
1939,7" pp. 281-200.

Gage—Nonrecording gage read once daily below 10 feet, twice daily above.
Datum of gage is 807.38 feet above mean sen level, datum of 19295 page at
former site at different datum,

STAGE-DISCHARGE  RenamioN—Defined by  current-meter measurements  helow
21,000 second-feet. Affected by iee. Stream bed composed of mud; con-
trol is rock ledge 14 mile below gage; fairly permanent. Left bank high in
vicinity of gage; right bank subjeet to overflow.

AVERAGE DISCHARGE.~13 years (1924-20, 1932-40), 648 second-feot.

ExrremMES.—1024-30, 1952-40:  Maximum diseharge, 22,600 sccond-feet Sept. 18,
1926 (gage height, 25.5 feet, from flood mark, present site and datum) ; no
flow on several days in July and August 1934,

HistoricAL Data,—Especially disastrous floods oceurred in July 1015 (gage
hieight, 20,1 feet) and September 1926 (gage height, 25.5 feet), the latter
causing damage estimated at more than half a million dollars, A stuge of
24.3 feet occurred in November 1931,

ReMarKs.—Bank-full stage, about 20 feet, Much of the channel has heen dredged
and straightened. No regulation or diversions.

Summary of yearly discharge, in sccond-feot

Water Water year ending Sept. 30 Calendar year
supply (—m—poo-—oo— —— — —_— e — —
Year | paper | Maxi- | Mini- | Per Rupoff | Maxi- | Mini- Per
(No. and| mum | mum | Mean MUAre ———— ———— —| [um um | Mean |square}—— ————ou
page) | day | day | mile |Inches: Acre-feet | day mile [ Inches| Acre-feot
1925 | 506-181/14,000( 34 | 484 | 0.270| 3.67  350,00014,000 a4 5011 0.330 4.49' 428,000
16926 | 626-171:21,600, 39 1,120 626, 8.53  813,00021,600 39 ],E?ﬂ 765 10.39 450, 000

1927 | 346-164114,500 25 1,000 | 568 8.07 773,000 10,000 24 753 421 5.60) 546,000
1928 | 566-16115,000 24 | 834 | 466 £.36 605,00015,200 24 | 1,200 .721| 0.87 040000
1020 | 586-22321,200, 55 2,110 :.1s| 15.09) 1,530,000 21,200 30 | 1,600 .944| 1285 1,224,000

A8 202,200 .’l.-‘lﬂ-{!l fi 238 (135

] | |
1033 | 761-205| 5,560 6 ‘ 270 | ,150| 2.15 1.8 172,600
1934 | 761-285| 1,020 0 67.4) .08 51 48,820 4,700 0 167 _w5| 1.28 120600
1935 | 786-276/21,500| 4.1/ 873 96 6.75) 632,300 21,500 18 700 440 6.11) 5720100
1935 | 306-286) 6,150) 1.4| 392 | .223 3.08| 284,400 6,150 1.4 384 218 2,67 278,000
1937 | 826-207 10,600| & | 541 307 4.18)  361,80010,6000 1.4 518] 204 £.00| 375 200
1038 | 856-331| 4,450, 1.4| 140 | 080 1.08/ 101,200 4,450 1 140080 1.08 101,000
1939 | 876-345 8,210 1 | 350 201‘ 2.76/ 200,100/ 8,210 2 | 3&8| 203 2.76 260100
140 | 896~ | 4,160, 2 160 091 1.23 116,000 |5 WL e e R




98 PLATTE RIVER BASIN (I0WA-MISSOURI)

One Hundred and Two River near Maryville, Mo.

LocatioNn.—Lat, 40°23', long, 94°50°, in SE4 SW1} see. 34, T. 65 N, R. 35 W,,
on county in_l.-;lm'm‘ bridge 214 lllll(‘ﬂ northeast of Marvul]n and 5 miles down-
stream from Norvvey Creek.,

DrAINAGE AREA.—500 square miles above gage,
Sounrcr or Dara.—U. 8, Geological Survey records,

Reconns Avarnasre,—June 1934 to September 1040 in \\'ut(‘r-suppl)r papers of U,
8. Geologienl Survey. June 1084 to September 1939 in report of Missouri
Geologieal Survey and Water Resources, “Surface Waters of Missouri, 1027-
1939,'" pp. 291- 895,

Gagr—Nonrecording gage read once daily below 10 feet, twice daily above.
Datum of gage is 969,00 feet above mean sea level, datum of 1929,

Srace-Disonarcy  Renarion.—Defined by current-metor  measurements  below
8,000 second-feet, Affected by iece. Stream bed composed of silt and sand;
no permanent control. Banks are fairly clean and subjeet to overflow at high
stages,

AVERAGE DISCHARGE—G years, 110 second-feet,
ExXTREMES,—1954-40:  Maximum discharge, 12,600 second-feet Mar, 13, 1930

(gage height, 20.4 feet, from graph based on gage readings), from rating
curve extended above 8, UO(} second-feet ; no flow July 25, 206, 1940,

Historicat, Dara.—Maximum stage known, about 21.2 feet, from floodmarks, date
unknown. Records colleeted at site one mile enst of Maryville, about 4 miles
downstream from present site, from October 1032 to September 1034 ; gage
at datum 5.78 feet lower than that of present gage.

REMarks.—Bank-full stage, about 19 feet. Diversion by City of Maryville for
municipal supply about three miles below station.  No regulation.

Summary of yearly discharge, in second-feet

Water Water year ending Sept. 30 | Calendar year

sun;n]\ R et e e — : et s e
Year| paper |Maxi-| Mini- Per Runoff | Maxi- | Mini- | Per | Runoff

(\n and| mum | mum | Mean |square ——— ————| mum | mum | Mean |square ——— ————

page) | day | day ! mile |Inches Acre-feet | day l day | mile |Inches| Acre-feet

1034 | 761-267)..... . | Tneom plete |......[. 18 | Troom| plete | ..ooo]ieeniinnns
1935 | 786-277 5,180 0.1 189 0.378| 5 '|l| l'!l'} Wﬂ 5 Isﬂl ‘% 6 170 0.358| 4.81 129,300
1036 | 806-287) 3,310 1.0, 82.5[ .185| 2.'.’3i 59 ‘J"O; 3,310 l.ﬂ_ 77.0) .154| 2.09 55,
1937 | 826-208' 3,040 1.1 115 230, 3.12§ M.!m.- 3,111-0! 1.3] 111 | 2990 300 80,520
1038 | 856-332) 3,420 8 57.2 114 1.55 41,440, 3,420/ 8 37.3| .115] 1.50 41,520
1039 | 876-346] 9,470 1 ll [ .a334] 4.51 120,700] 0,070, 1 i 166 | .332] 4.49 120,400
140 | 896- 12,140 0 1.8] 104] 1.41 37,570 | Vs main s




GRAND RIVER BASIN 99

Grand River near Gallatin, Mo.

LocatioN.—Lat. 39°55'35", long. 93°56'35”, in SW14 NW1 sce. 16, T. 50 N,
R. 27 W, at bridge on State Highway 6, 100 feet downstream from Chicago,
Rock Islund & Pacific Railway bridge, 1 mile northeast of Gallatin, and 6
miles upstream from Honey Creek. Prior to Jan. 31, 1922, at railway bridge
100 feet upstream; thereafter to Nov. 16, 1936, at site 1,100 feet upstream.

DRAINAGE  AREA.—2,250 square miles above gage; 7,900 square miles above
mouth.

Sovrces oF Data.—U. 8. Geological Survey records, Gage-height record collected
in cooperation with U. 8, Weather Bureau.

RECORDS AvAILABLE—June 1921 to September 1940 in water-supply papers of
U. 8. Geological Survey. June 1921 to September 1926 in report of Missouri
Bureau of Geology and Mines, ‘‘Water Resources of Missouri, 1857-1926,"’
pp. 86-91. October 1926 to September 1939 in report of Missouri Geological
Survey and Water Resources, ‘“Surface Waters of Missouri, 1927-1939,'7 pp.
303-313,

Gages.—Nonrecording gage read onee or twice daily prior to Nov. 15, 1987;
recording gago thereafter. Datum of gage is 712.56 feet nbove mean sen
level, datum of 1929; prior to Nov, 16, 1936, at datum 0,17 foot higher,

STAGE-DISCHARGE RenatioN.—Defined by current-meter measurements below
40,000 sccond-feet; relation fairly permanent. Affected by ice. Stream bed
composed of sand, gravel and silt. Both banks fairly high and wooded.

AVERAGE DISCHARGE.—19 years, 969 second-feet,

Exrremps,—1021-40:  Maximum discharge observed, 56,800 socond-foet June g,
1929 (gage height, 37.02 feet, present site and datum), from rating curve
extended above 40,000 second-feet; minimum, 2.4 second-feet Oet, 24, 25,
1938 (gage height, 0.76 foot ),

Higrorrean Dara.—Maximum stage known, about 40 feet, from floodmarks, July
8, 1809. Other disastrous floods oceurred in 1915, 1022, and 1926. Gage
readings during high stages obtained by U. 8. Weather Burean from June
1017 to June 1921,

Rexanks.—Bank-full stage, about 28 feet. No regulation or diversions,

Summary of yearly discharge, in second-feet

\\‘alel'r Water vear ending Sept. 30 | Calendar vear
supply | P e e —_— Ly
Year | paper | Maxi- | Mini- | Per | Runoff Maxi- | Mini- | Per | Runolf

(No. and| mum | mum | Mean |square—— ——— | mum | mum | Mean |square —— =

pnge) | day | day | mile |Inches| Acre-feet | day | day | | mile | Inches| Acre-feet
1022 | 546-312/33,000 20 | 850/ 0.378) 5.12|  615,00033,000 20 | 1,220/ 0.542 7.39 887,000
1923 | 566-312/19,000, 77 830 .363 5.00 §01,00010,500 77 504 224, 3.04] 305,000
1024 | 58630222200 10 | W5 438 5.96 714,00022:200 10 | 94 424 570 6921000
1025 | 606-20020,400) 33 | §43 375 5.07 610,00020,400 33 | 1,110 483 672 806 000
1026 | 620-190 40,600 39 1,840/ _818 11.00) 1,330,00049,600 30 | 2,150 056/ 12,05/ 1,550,000
1027 | GA6-18236.0000 35 | 1660 (73| 1003 120000025800 24 | 1040 [507| 6 8s) \"oumomg
1028 | 666-180/31,600 24 | 1,000, 484 655 '7887000/47,800 24 | 1.060l 871 10.84! 1,420 000
1929 | 686-235/51,400 37 I 3,040 1.35 | 18.36 2,200,00051,400 33 | 2,160, 660 13.02 1 560 000
1930 | 701-261 6,800 25 5250 .233) 3.18| 480,000 6,800, 23 466/ 207 283 337000
1631 | 716-298/12,300, 18 360 .160, 2.18 261,00031,600 18 | 1,343 .567 .10, 972°000
1932 | 731-30031,6000 50 | 1,970/ .876 11.90| 1,430,000123,000 28 | 1033 460 6.2 749 400
1933 | 786-315/16,000) 2 506/ 225 3.05| '305,00016,000 23 403 207 2.700 336,500
1034 | 786-315 6,080 3 10 066 00 108.000/13,500 3 164) 206/ 281 330200
1935 | 786-315/30,300 12 | 1,763 784 10.85 1,276,00039,300| 17 | 1,404 051 §.85, 1,000'000
1636 | 806-33110,000 4.3 478 2120 280 346,900 16,000 4 470/ 2000 2,83 340600
1937 | 826-340 15,200 4 603 .308 4.18| 502,100/15,200 8 660 203 3.08| 478000
1938 | 856-381| 3.550| 7 129 057 77 93.460| 3380, 2.6 126 0%a| .78 91540
1930 | 870-387117,200 2.6| 434 197 2.68| 321'40017.2%00 3 113 108 2050 322'200
1040 | so6- 17,0100 3 | 261 sl sz 18ecaool..lT| L L LT s
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East Fork of Big Creek near Bethany, Mo.

LocATioN.—TLat, 40°17'50”, long. 94°01'55", in SE14 sec. 34, T. 64 N, R. 28 W,,
at bridge on U. 8. Highway 69, 2 miles north of Bethany and 4 miles up-
stream from confluence with West Fork,

DrAINAGE AREA.—95 square miles above gage,

Sources oF Data.—U. 8. Geological Survey records, Station operated in coopera-
tion with Corps of Engincers, U. 8. Army; prior to June 30, 1938, in co-
operation with U. S. Department of Agriculture, Soil Conservation Service.

RECORDS AVAILABLE—March 1934 to September 1940 in water-supply papers of
U. S. Geologieal Survey. March 1934 to September 1938 in report of Missouri
Geologigal Survey and Water Resources, ‘‘Surface Waters of Missouri, 1027
1939,°" pp. 323-327.

GaGEs—Nonrecording gage read twice daily prior to June 1934; recording gage
thereafter. Datum of gage is 854.74 feet above mean sea level, datum of
1929,

STAGE-DISCHARGE RELATION,—Defined by current-meter measurements below
2,500 second-feet. Affected by ice. Stream bed composed of sand and silt.
Low-water control is small V-shaped concrete dam about 300 feet below
gage. Channel control for high stages, fairly permanent. Both banks are
lightly timbered.

AVERAGE DISCHARGE—OG years, 36.3 second-feet,

BEXTREMES.—1934-40: Maximum discharge, 3,500 sceond-feet May 31, 1935;
maximum gage height, 12.10 feet Feb., 13, 1937 (eaused by iee jam); mo
flow on many days.

Hisroricar, Data,—Highest stage known, 20.8 feet, from high-water mark,
July 6, 1009,

REMARKS.—Bank-full stage, about 13 feet. Diversion by City of Bethany for
munieipal supply about a mile below station.

Summary of yearly discharge, in second-feet

‘n\‘atrir Water year ending Sept, 30 l Calendar year
supply e — T Bl reere e
Year | ‘paper |Maxi-| Mini- Per |  Runol  |Maxi-| Mini-| Per |  Runof
(No, and| mum | mum | Mean |square —————| mum | mum | Mean |square —_—
page) | day | day | | mile |Inches| Aere-foet | day | day mile | Inches| Acre-feet
T T U [ | ] AT N Sl [ e v T s [T\ o b e s
1635 | 780-319) 1,840, 0 83.0 | 0,874 11.88 60,000 1,940, © 63.2 | 0,665 9.04 45,740
1036 | 806-333) 808] 0 20.0 | .211] 2.87| 14,600, B0Rl O 21.0 221 3.02 15,240
1037 | 826-342 1,350| 0 | 8814 | (720, 9.78| 40,480 1,350 O | 66.1 | 695 9.45| 47,880
1038 | B56-383 107 0 2.271 .024| .3'.!| 1,640 107, 0 2,27| .024) .3‘2| 1,640
1930 | 806~ | 1,440 0 26.5 278 3.78 10,160 1,440, 0 26.5 | 2}"3: 3.78 16,160
1040 | g96- | 10400 o | 174 383| 349"  12,620%......0..... )l
Suspended sediment load transported by stream
(tons per month)
Month — - —
1934 1935 1036 | 1937
{:anuary ........................ | R e 323 1.09 951
RDTUBEY i iess b pevis st i aia i | BV okh SRR A Aoy 6,325 7,431 (a) 2,377
o8 U o1 1 e U P e S S 1,076 5,725 (b) 31,854
ANl et e S 505 111 2.13 56,386
MaY. ossimrsernnsssarens e 1,193 163,682 8,069 30,137
L S N e T e e D 13,568 122,122 8.94 200
I e L 1.00 50.8 0 44,753
UGURL. < s« v va s s Slo s £ael dylmcu s s 1,043 06 0 23.4
September. ... oviiinobasessuuine { 3,254 29.8 4,769 0
CICEODET 5o ¢85 e DA B RS S0 b i 13,622 .32 3,708 | 0
November . ol e 52,317 1,106 1.26 0
DT 4 369 33.3 60.1 0
R 5 s g A e e 85,872 204 859 30,376 166,780

Maximum daily sediment load, 44,700 tons Apr, 30, 1937,
a) Feb. 1-13. b) Mar. 2-31.

Norte.—No sediment samples collected Feb. 14 to Mar. 1, 1937,
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Thompson River at Trenton, Mo.

Locatiox.—Lat. 40°04', long. 93°38', in SE14 sec. 20, T. 61 N., R. 24 W., at
county highway bridge, 1 mile south of Trenton and 4 miles downstream
from Weldon River, Prior to Oct. 1, 1930, at site 2 miles upstream,

DrAINAGE AREA.—1,680 square miles above gage; 1,670 square miles above former
site, and 2,200 square miles above mouth.

Sources oF Data.—U. 8. Geological Survey records. Gage-height record collected
in cooperation with U, 8. Weather Bureau,

RECORDS AvAILABLE.—August 1928 to September 1940 in water-supply papers of
U. 8. Geologieal Survey. August 1928 to September 1939 in report of
Missouri Geologieal Survey and Water Resources, ‘‘Surface Waters of
Missouri, 1927-1939,°" pp. 327-336.

Gace—Nonrecording gage read onee daily below 10 feet, twiee daily ahove,
Datum of gage is 718.12 feet above mean sea level, datum of 1929, Former
gage at different datum.

STAGE-DISCHARGE  RELATION~Defined by currenf-meter measurements  below
20,000 second-feet, Affected by iece. Stream bed ecomposed of sand, Channel
is dredged, with fairly high banks. No permanent control,

AVERAGE DISCHARGE—12 years, 720 second-feet,

ExTrREMES,—1028-40: Maximum discharge observed, 26,700 second-feet Nov. 18,
1928, Dee. 31, 1931; maximum gage height observed, 22.31 feet Nov. 18,
1928, site and datum then in use; minimum discharge, 1.1 second-feet Aug.
10, 1934,

Iisrorical Data—Maximum stage known, 20.7 feet July 6, 1909, former site
and datum, before new channel was dredged. Records collected at sites near
Hickory, Mo, June 1921 to August 1923, and May to September 1924, The
U. 8. Weather Bureau has obtained gage-height records at various sites
near Trenton since Feb, 15, 1010,

ReMaArks.—Bank-full stage, about 24 feet. Diversion by City of Trenton for
municipal supply. No regulation.

Summary of yearly discharge, in second-feet

\‘-'at{l:r Water year ending Sept. 30 ‘ Calendar year
suppiy
Year | paper |Maxi- | Mini- Per Runoff Maxi- | Mini- Per Runoff
(No. and| mum | mum | Mean |square mum | mum | Mean |square| —_—
page) | day | day mile |Inches| Aere-fect | day | day mile |Inches| Acre-feet
|
1029 | 686-257 (20,500 53 1,83001, 10 14.80] 1,330,000 24,600| 53 1,360| 0.810| 11.02 481,000
1030 | 701-263| 5,080 24 400 200 | 4,00 :l!i],l][l[l| 5,080) 156 av| o 2230 3,050 271,000
1031 | 716-300] 5,100| 15 273| (182 | 2.22 108,000,24,700 17 1,070) .637| 8.63 771,000
1932 | 731-302(24,700| 57 1,00011,13 15.30( 1,380,000 20,100/ 38 1,170| 696 0.49 850,000
1033 | 746-235| 6,590, 20 3301 ,202 | 2.74| 245,000 6,500, 12 288| (171 2,321 208,000
1034 | 761-305) 3,840, 1.1 117|070 .04 84,510(11,700 11 3221 192 2,60 233,200
1035 | 786-320 24,000 1,502) 048 | 12,86 :,153.om|24,um 10 1,404} 836 11.83 1,016,000
1036 | B0G-334] 5,280 3.6 2 A70 2.3 207,000| 5,280 3.6 282 1681 2.28 204,600
1937 | B26-343|13,400 6 728| 430 | B.81 523,200/13,400 002] 412 5.5!!| 501,200
1038 | 850-384| 4,470 0 168 100 | 1.34| 121,000 4,970, 4.6 166, .009| l.l!ﬁl 120,400
1639 | 876-380/20,700 4.0 550) 331 4.50 402,400 20,700 1 557 332 451 403,000
1040 | 896- 112,300 4 | 470| 280 | 3l80 ma1.2000.. ...I... .| T i
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‘Weldon River at Mill Grove, Mo.

LocaTioN.—TLat. 40°18’, long. 93°36", in 8E1f SE14 scc. 28, T. 64 N, R. 24 W,
at county highway bridge in Mill Grove, §14 miles upstream from West Muddy
Creek.

DRAINAGE AREA.—I94 square miles above gage.
Sovrce oF Dara.—U. 8. Geological Survey records.

RECORDS AVAILABLE—April 1929 to September 1040 in water-supply papers of
U. 8. Geological Survey. April 1929 to September 1939 in report of Missouri
Geological Survey and Water Resources, ‘‘Surface Waters of Missouri,
1927-1939,77 pp. 336-345.

GAGE—Nonrecording gage read once daily below 8 feet, twice daily above.
Datum of gage is 785.94 feet above mean sen level, datum of 1929,

StAGE-DIScIArGE  REpaTion.—Defined by  eurrent-meter measurcments  below
12,000 second-feet. Affected by ice. Stream bed composed of rock and silt,
Left bank high in vieinity of gage; right bank subjeet to overflow. Re-
mains of old log dam 150 feet below gage forms control for low stages.

AveRAGE DiscuargE.—11 years, 188 second-feet.

EXTREMES.—1020-40: Maximum discharge observed, 14,200 second-feet June 2

ik
1920 (gagoe height, 20.6 feet), from rating curve extended above 10,000
second-feet; minimum, 0.2 sceond-foot Aug. 28, 1956, Dee. 11-13, 1837;
minimum gage height, 0.89 foot Oct. 7-9, 1937,
HisToRICAL Data—Maximum stage known, 23.9 feet sometime in July 1909,

REMARKS.—Bank-full stage, about 15 feet. No regulation or diversions.

Summary of yearly discharge, in second-feet

\\'ntr\-lyr Water year ending Sept. 30 Calendar year
BUpp. - P S
Year | paper | Maxi- | Mini- Per Runoff Masxi- | Mini- Per | Runoff
(No. and| mum | mum | Mean |square P mum | mum | Mean |square/———

page) | day | day mile Inchl:s: Acre-feet | day | day mile |Inc}|m. Acre-feet
1030 | T16-301| 2,540 1.6 108 |0.210 2.07| 78,300 1,330 1.6 68.3] 0.138| 1,88| 49,400
1031 | 716-301] 3,270 1.0 53.8( .109 1.4ﬂ‘ 38,800 10, 000 1.8 200 LB05 B.'ﬂﬂ| 216,000
1932 | 741-303(10,900 4.4| 585 (1.18 16,00 424,000 7,530 2,00 867 .13) 10 I)R| 266, 000
1033 | T40-236] 4,070 2.0 08.1| .169 2.7[| TI,U(JOI 4,070 2.6 78.7| .88 2 57,000
1034 | 761-306 1,650 .ﬂl 40,6 082 1.12f 20,360 2,680 A3 108 219 2 78,000
1935 | 786-321{11,700, .Hl 472 1 056 | 12.96) 341,400 11,700 3.3i 408 L8260 11 205,500
1936 | 806-335 2,580| 21 98.5] 195 2.66 TU.O‘SDi F 21 0L .186) 2, 06,570
1037 | 826-344| 5,000 5| 217 | 430 | 5,07 157,300( 5,000 20 21t | 427 5.9 152,400
1638 | 856385 1,600| 2| 42.7) .088 l,lﬁi 30,880| 1,600 0| 42,8 .087| 1.18 30,480
1939 | 876-300| 8,710 0 208 | A21 | -'I.?:l 150,500| 8,710 1.0 208 | 421 5.72 150,800
1040 | 806- | 5.25] 1 | 143 | 280 | 3.050 104,200].. iawsi
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Medicine Creek near Galt, Mo.

Locarion.—Lat. 40°0758", long. 93°21'50”, in NW14 sce. a4, T, 62'N,, R. 22 W,
at bridge on State Highway 6, 125 feet upstrenm from Quiney, Omaha &
Kansas City Railroad bridge, 1% miles upstream from West Medicine Creck,
and 116 miles east of Galt. Prior to Dee, 3, 1934, at railroad bridge 125
feet downstream,

DRAINAGE AREA.—225 square miles above gage; 512 square miles above mouth,
SourcE or Data.—U. 8. Geological Survey records.

RECORDS AvAILABLE—July 1921 to September 1940 in water-supply papers of
U. 8. Geological Survey. July 1921 to.September 1926 in report of Missouri
Bureau of Geology and Mines, ‘‘Water Resources of Missouri, 1857-1926,7
pp- 100-105. October 1926 to September 1939 in report of Missouri Geologieal
Survey and Water Resources, ‘‘Surface Waters of Missouri, 1927-39,"" pp.
345-355.

GaGe—Nonrecording gage read once daily. Datum of gage is 769.21 feet above
mean sea level, datum of 1029; prior to Dee. 3, 1934, at datum 0.03 foot lower.

BTAGE-DNSCHARGE  RELATION.—Defined by eurrent-mefer measurements  below
4,500 second-feet. Affeeted Dby iee. Strenm bed composed of silt and sand,
No well-defined control.

AVERAGE DISCHARGE 1T years (1921-24, 1925-28, 1929-40), 118 second-feet,

ExTrEMES.—1921-40: Maximum discharge, 12,300 second-feet Mar, 12, 1939,
from rating eurve extended above 4,500 second-feet; maximum gage height
observed, 15.60 feet Apr. 20, 1929; no flow on many days in 1934 and 1936,
and on Nov. 22, 23, 1037, Jan, 4-31, Feb. 5.9, 1940,

HisToricar Data.—Channel was straightened in 1923,

Reyarks.—Bank-full stage, about 17 feet. No regulation or diversions,

Summary of yearly discharge, in second-feet

Water | Water year ending Sept. 50 Calendar year
supply ——————— ———- el e =
Year | paper |Maxi- | Mini- Per | Runoff Maxi- | Mini- | Per | Runoff
(No. and| mum | mum | Mean |square/——— [ = mum | mum | Mean |square! f—
page) | day | day | mile |Inches| Acre-feet | day | day mile |Inches| Acre-feet
T | o T | oy s | —
1022 Hl"r—:il?| 2,960! 1 155 0.684 9.31 112,000/ 2,860 1 187 | 0.831) 11.23 135,000
1023 | 566-318| 2,230 1.8 101 440 .05 72, 1,240 1.8 71.1] 316 4.28 51,500
1024 536—30?| 3,17 2 127 5| 767 92,000 3,170 1 120 .633] 7.28 87,300
1926 | 620-193 4,640 2 216 60 | 13,000 165,000 4,640 2 213 A7) 12,87 163,000
1027 | 646-18B5 3,720 2 160 1 14 116,000 3,720 1 124 G610 746 89,400
1028 | 686-183| 6,260 1 135 000 | 819 11 b AR ISR FRRIRRD] Do R e
1920 | 686-288. . ... [ i veidivianis Tyl O e G, 6000 3 227 1.01 | 13.68 164,000
1030 | 701-264! 1,850 1.2) 95,9 | 4206 | 5.78 60,400] 855 1.2 56,2 2500 3,40 40,700
1 | 716-303| 3,810 1.6/ 58.3 | .250 | 4.53 42,200) 6,160 1.6) 209 029) 12.62) 152,800
1032 | 731-304| 6,160/ 3.2) 331  (1.47 | 10.97) 240,000 6.000] 2.0 161 840 11.58| 139,000
1933 | 746-237) 1,660, 1.7) 65.1 | 280 | 3.02 47,200) 1,660, 1.2( 53.5| .238| 3 22 38,760
1934 | 761-307| 360 0 0.25 .04 5 6,700 1,880, 0 47.3 210 2.85 34,260
1035 | 786-322| 4,440 L8| 250 15 15.04 187,6001 4,440, 2.0 223 9911 13 .43 161, 100
1036 | BOG-336 1,210 © 31.9 142 1 2,120 1,2100 0 (138 1.88 2
1037 | B26-345| 3,560 6] 103 468 | 6.21 74,010/ 3,560 0 463 6.15 73,880
1038 | B56-346 92| 0 11.4 | .051 9 8,220( 020 4 | (48 .66 g
1930 | 876-391| 7,220 .1[ 80.6 | .398 | 5.40 64,800( 7,220 A | .399, 5.41 65,030
1940 1896- 12,3000 0 | 61.4).228 | 8.2 az3dol......0......L.....l. 0L
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Locust Creek near Linneus, Mo.
LocaTioN.—Lat. 39°53, long. 93°14', in NE, sec. 34, T. 59 N, R. 21 W, at
county highway bridge 3 miles northwest of Linncus and 4 miles downstream
from confluence of East and West Locust Creeks, :

DRAINAGE AREA.—550 square miles above gage; 631 square miles above mouth.

Sources or Data—U. S. Geological Survey records. Prior to 1933, station
maintuined in cooperation with Corps of Engineers, U. 8. Army,

RECORDS AVAILABLE—April 1929 to September 1940 in water-supply papers of
U. 8. Geological Survey. April 1029 to September 1939 in report of Missouri
Geologieal Survey and Water Resources, ¢iQurface Waters of Missouri, 1927-
1039,"" pp. 365-373.

Gaars—Nonrecording gage read once daily, more often during periods of high
water. Datum of gage is 692.61 feet above mean sea level, datum of 1929.

STAGE-DISCHARGE RELATION.—Defined by current-meter measurements below
14,000 second-feet. Affected by ice. Stream bed composed of rock: control
formed by rocks and shale, fairly permanent. Right bank high; left bank
subject to overflow at high stages.

AVERAGE DISCHARGE.—]11 years, 263 second-feet.

FEXTREMES—1020-40: Maximum disecharge, 14,900 second-feet June 21, 1939
(gage height, 21.3 feet, from graph based on gage readings); no flow July
17 to Aug. 11, 1934,

ReMAnKS.—DBank-full stage, about 20 feet. No regulation or diversions. Parts of
channel have been dredged and straightened.

Summary of yearly discharge, in second-feel

“'nl({r Water year ending Sept, 30 Calendar year
nupply = .
[Year | paper | Maxi-| Mini- Fer Runoff Muxi- | Mini- Per Runoff
(No. and| mum | mum | Mean |square mum | mum | Mean |square

page) | day | day mile |Inches| Acre-feet | day | day mile |Inches| Acre-feet
1020 | 680-260(13,7 I B [ 500 pEs i e 13,7000 i cils seliad Ay bt Weas e
1030 | 701-266) 5,730 4 310 |0.564 7.63| 224,000 5,460, 3.6/ 183 0.333] 4.52 133,000
1931 | 716-307| 7,00 3 6| 276 502 6.70) 200,000 H.NDI 3.8 566 1.02 | 13.97| 410,000
1032 | 731-307 s,mnl 12 696 |1.27 17.21 504,000, 6,420, 7 438 .706| 10.82 317,000
183 | 746-240 4,300 3.8/ 180 | .327 | 4.48 131,000 2,610 2.8 130 | 236 3.22 4,100
1934 | 761-308) 9000 O 21.4 .039 .53 15,450| 3,350, © 116 .11} 2.86 83,790
1035 | 786-323/10,400, 2.1] 709 (1.29 | 17.50 513,600 10,400, 5 620 | 1.14 | 15.53| 455,600
1936 50&331"} 3,100 20 104 J180 | 2.56| 75,220 3,100 3 97.2| .177| 2.39 70,560
1037 | 826-346] ﬁ'llﬂl 1.9] 215 301 | 5.30 155,800 5,110, 1.3] 206 .475| 5.07] 149,100
1038 | B66-387) | 8 23.5 .43 38 lT.DﬂUi 630 6| 26.2] 048 L4 19,010
1030 | 806-421 12,am| 1.1} 263 478 6.48 190, 500/12, 800 1.3 261 |, ATH 6.44) i
1040 | 896 | 23400 1| ‘os.0l ‘176 | 298] 70,3200.....0....cilieieii il
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Chariton River at Novinger, Mo.

Locarion.—Lat, 40°14", long. 02°41, in SE1;, NW14 sec. 27, T. 63 N, R, 16 W,
at bridge on State Highway 6, 1,000 feet downstream from Chiengo, Burling-
ton & Quiney Railroad bridge, three quarters of a mile east of Novinger, and
2 miles upstream from Spring Creck.

DrarNaGe ArEA.—1,370 square miles above gage, 920 of which are in Towa;
3,040 square miles above mouth,

SOURCE 0OF Dara.—U. 8. Geologienl Survey records,

REcorDS AvamnApLe—January 1931 to September 1040 in water-supply papers
of U. 8. Geological Survey. January 1931 to September 1939 in report of
Missouri Geological Survey and Water Resources, ‘‘Surface Waters of
Missouri, 1927-1939, 7’ pp, 277-184,

Gages.—Nonrecording gage read once daily below 10 feet, twice daily above,
prior to December 21, 1939; recording gage thereafter. Datum of gage is
737.65 fect above mean sea level, datum of 1920,

STAGE-DIscHARGE RELATION.—Defined by current-meter measurements  below
16,000 sccond-feet. Affected by ice. Strenm bed composed of sand and
silt; no permanent control. Left bank high; right bank subject to overflow.

AVERAGE DISCITARGE—9 years, 583 sccond-fect,

EXTREMES.—1031-40: Maximum discharge, 15400 second-feet Nov. 25, 1943
(gage height, 26.03 feet); minimum, 0.1 second-foot Aug. 31, Sept. 1, 1936;
minimum gage height, 1,84 feet Jan. 19, 1031,

Hisrortean DAaTa,—Maximum stage known, 25.6 feet sometime in June 1917,
Flood losses, which were rather large, have been reduced materially by dredg-
ing and straightening the channel in some places.

REMARKS.—Bank-full stage, about 20 feet. No regulation or diversions.

Summary of wearly discharge, in second-feet

Water Water year ending Sept. 30 Calendar year

supply (— e e
| Year | paper | Maxi- | Mini- Peor Runoff Maxi- | Mini- Per Runoff

(No. and| mum | mum | Mean |square|~——— —————/ mum | mum | Mean |square

page) | day | day mile lnehu1 Acre-feet | day | day mile |Inches| Acre-feet
1031 | 781-309......|......| Incom f ........... o [omeass | Troomiplate. oo o licaoy,
1932 | 731-309(15,400| 22 |1,530 1,110,000/13,700| 15 935 | 0.682) 0.20| 679,100
1033 | 746-241| 6,200/ 11 426 22 8,000 4,710/ 4 335 2450 3.31] 242,200
1934 | 761-300) 3,130 5 89.5 64,770 3,130 3| 185 135) 1.85] 134,100
1035 | 786-324 /12,600, 31,37 692,400 12,6000 12 1,206 046/ 12,83 038,300
1036 | 806-338| 4,000 1| 257 86,400 4,000 .l! 255 186, 2.54| 185,300
1087 | 826-347| 6,820 2.0, 528 382,400 6,820 1.8] 400 4| 4.94] 361,300
1038 | B56-388) 1,660 1.8 125 00,770 1,660, 2.8 150 108) 1.51] 108,500
1030 | 876-3985 12,600 2.8 715 517,500(12, 600 4 | o091 I}.Sﬂ] 500,400
140 | B96- | 3,450 3 | 202 MOT000 v il vinnalaciniala
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MISCELLANEOUS DISCHARGE MEASUREMENTS

In addition to the continuous records of stream flow covered in
the preceding pages for certain gaging stations in Towa and adjoin-
ing states, current-meter discharge measurements of miseellaneous
character at many points have been made by engineers of the United
States Gieological Survey or its cooperating ageneies throughout the
years. The results of many such measurements have been published
annually under ‘‘Miscellaneous discharge measurements,” in water-
supply papers of the Federal Geological Survey.

Space will not permit the presentation of the results of a large
number of these current-meter discharge measurements which have
been made on the boundary rivers of Towa, particularly the Missis-
sippi. Many of these determinations on the Mississippi River have
been made by the Corps of Engincers, U. S. Army, especially until
recent years, when the Federal Geological Survey has cooperated with
the Army Engincers in the determination of continuous and system-
atic records of daily discharge at certain loeations on the Mississippi
and Missouri Rivers.

However, a compendium of many miscellaneous discharge measure-
ments, which have been made within the State of Towa, is given in
the following original list in table 5. These individual measurements
have usually been made with current meters, and at locations where
gaging stations were not being operated at the time of the measure-
ment. The streams and points of measurement appear in alphabetical
order by important drainage basins and thereunder in chronological
order.

Additional information concerning the details of miseellancous dis-
charge measurements can be obtained in the Towa City office of the
Survey. Also, the results of the miscellaneous measurements on the
Mississippi and Missouri Rivers can be secured from the U. S. Engi-
neer offices which have jurisdietion over the work on those rivers.

Table s—Miscellaneous Measurements of Streams in Towa
MISSISSIPPI RIVER BASIN

Water )

supply Date Stream Locality Discharge

paper | (Sec.-ft.)

| Catfish Creck Basin
505 | July 24, 1919 | Catfish Creek.....ooveinioiiess Rockdale. . ..soxuins 25.8
Des Moines River Basin
875 July 7, 1939 | Beaver Creek...ooooviiiniinan Des Molnes..ovivaas 152
895 May 28, 1940 | Beaver Creek.,..ovvvvinivisnss Des Moines,........ 39.7
895 July 9, 1940 | Beaver Creek. . ..ovvieuaricnan Des Moines....oo.e. 1.14
......... July 26, 1940 | Beaver Creek....oovviiannnnss Des Moines......... 0

805 July 31, 1940 | Beaver Creek.......c..coecnane Des Moines......... 573
895 Aug. 14, 1940 | Beaver Creek.....ococnnuannnns| Des Moines......... 1,190
785 July 30, 1935 | Boone River.........c.coccenn. | Webster City 258
405 May 30, 1915 | Des Moines Ri BOODL: iuiiiisariess 27,500
405 June 5, 1915 | Des Moines Rive Boone.....oovursnns 13,200
745 | Mar. 16, 1933 | Des Moines River.............. BOORE i wsibeis 542
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TABLE 5 ellaneous measurements of streams in Towa——Continued
MISSISSIPPI RIVER BASIN--Continued
Water . . "
supply Date Stream Locality Discharge
paper (Sec.-it.)
745 April 8, 1933 | Des Moines River..,........«. Boonele sl etor o 14,400
745 April 8, 1933 | Des Moines River. Boone...... Pt 7,910
745 June 12, 1933 | Des Moines River. Boone, ..... L iy 359
745 June 22, 1933 | Des Moines River, Boone 140
745 Aug. 25, 1933 | Des Moines River. Hoone, 117
09 Oct. 20, 1902 | Des Moines River Des \Imnes 5,796
499 Nov. 12, 1902 | Des Moines River. . Des Moines. . 1,714
99 Nov. 15, 1902 | Des Moines River. Des Moines. . 2 3,417
99 Mar. 16, 1903 | Des Moines River, Des Moines. ... .. A 8,550
99 May 21, 1903 | Des Moines River, Des Moines. ... .. 6,752
09 June 3, 1903 | Des Moines River. .. Des Moines. ...
00 July 9, 1903 | Des Moines River, .. o Dcs Moines, ...,
171 May 28, 1904 | Des Moines River..............| Des Moines,.....
171 Nov. 13, 1904 | Des Moines River, .. S Des Moines, .
—_ Sept. 17, 1938 | Des Moines River.oraiiils Des Moines
—_ Sept. 19, 1938 | Des Moines River........... Des Moines. .
— | May 11, 1939 | Des Moines River... Dez Moines.
—— | June 24, 1939 | Des Moines River. Des Moines. ...
—_ July 6, 1939 | Des Moines River........... Des Moines o
—_— Aug. 8, 1939 | Des Moines River. .. io| Des Moines.......v.
—_— Feb., 19, 1940 | Des Moines River..............| Des Moines.........|(a) 81.4
171 June 6, 1904 | Des Moines River. .. ........000. Fort Dodge. . 2,729
0o Sept. 17, 1903 | Des Moines River.,oooooou0, Ottumwa. ., . 14,913
385, 455 | Sept. 18, 1914 | Des Moines River...... Ottumwa 24,400
405, 455 | June 1, 1915 | Des Moinecs River,, Outtumwa., . 56,300
585 Aprl 29, 1924 | E. Fork of Des Moines River (b).| Dolliver.. 30.3
585 April 29, 1924 | E. Fork of Des Moines River (b).| Dolliver. 30.1
730 | April 13, 1032 | E, Fork of Des Moines River (b).| Dolliver 112
730 May 13, 1932 | E. Fork of Des Moines River (b).| Dolliver.. 27.1
730 i July 13, 1932 | E. Fork of Des Moines River (b).| Daolliver., - 24.4
730 Aug. 11, 1932 | E, Fork of Des Moines River (b).| Dolliver. . Lle) .04
745 | May 16, 1933 | E. Fork of Des Moines River (b).| Dolliver. . 31.3
760 May 18, 1933 | E. Fork of Des Moines River (b).| Dolliver.. 55.9
745 Aug. 23, 1933 | E. Fork of Des Moines River (b).| Dolliver., (c} .05
—_ Aug. 24, 1933 ]_. Fork of Des Moines River (b).| Dolliver.. (c) .
—_— Mar. 15, 1934 | E. Fork of Des Moines River (b).| Dolliver.
—_ May 1, 1035 | E. Fork of Des Moines River (b).| Dolliver.. .. e
— June 18, 1935 | E. Fork of Des Moines River (b).| Dolliver.... 6.94
e July 30, 1935 | E. Fork of Des Moines River (b).| Dolliver. .1
BOS June 12, 1936 | E, Fork of Des Moines River (b).| Dolliver. 60.0
825 April 6, 1937 | E. Fork of Des Moines River (b).| Dolliver. 31.9
825 June 25, 1937 | E. Fork of Des Moines River }b; Dolliver.. 13.3
825 July 11, 1937 | E. Fork of Des Moines River (b Dolliver. (e 5
825 July 12, 1937 | E. Fork of Des Moines River (I:g, Daolliver. . 2.61
825 | Sept. 20, 1937 | E. Fork of Des Moines River (b).| Dolliver 0
855 | June 2, 1938 | E. Fork of Des Moines River (b).| Dolliver.. .. 137
855 July 7, 1938 | E. Fork of Des Moines River (b).| Dolliver 214
855 July 28, 1938 | E. Fork of Des Moines River (b).| Dolliver. 89.7
855 | Sept. 15, 1938 | E. Fork of Des Moines River (b).| Dolliver. 208
875 | April 3, 1939 | E. Fork of Des Moines River (b).| Dolliver. 43.6
875 April 3, 1939 | E. Fork of Des Moines River (b).| Dolliver............ 65.4
875 July 11, 1939 | E. Fork of Des Moines River (b).| Dolliver. Liaa i 2.68
B7s Aug. 8, 1939 | E. Fork of Des Maoines River (b),| Dolliver. e 14,7
875 Sept. 13, 1939 | E, Fork of Des Moines River (b).| Dolliver.. .. e 1.23
345 Oct. 17, 1913 | Lizard Creek. ... oo vrasmensanss Fort Dodge. .o vs s 69.6
760 Aug. 19, 1934 | Middle Raccoon River. .. .. Carroll. . ... ; 0
99 | Mar. 17, 1903 | Raccoon River............ Des Moines. v 6,082
171 | Nov. 14, 1904 | Raccoon River.. Des Moines......... 199
760 May 21, 1934 | Raccoon River. . Des Moines. : 74.2
760 May 21, 1934 | Raccoon River. . Des Moines. .. 56.9
760 Aug. 19, 1934 | Raccoon RI\(‘r‘ i Jefferson. oo iviaaas 50.4
ey May 18, 1927 | 'Sugar Créek . ivs v rrrocs it | CECEOLIE LS KNy AT e (d) 27.8
685 Oct. 26, 1929 | Sugar Creek..... v [ Ceokuk R R R 20,0
Fox Rlver Basin
K75 Mar. 13, 1939 ] Fox RIVer. .. uilisisssasssases Cantriloiiuies cvanalf€) 829

a) Below mouth of Raccoon River,
b) Measurement of Tuttle Lake Outlet.

¢) Discharge estimated,

d) Measurement by engineers of Mississippi River Power Co.
©) Mensurement by Corps of Engincors,
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TasrLe 5—Miscellaneous measurements of streams in Towa—Continued

MISSISSIPPI RIVER BASIN—Continued
Water |
supply Date Stream | Locality Duchnrgc
paper (Sec.-ft.)
Towa River Basin |
815 Jine 15,1937 | Cedae RIVEY, .00 covpaennesnasny Gilbertville., . ......[(e) 23,900
— May 18, 1933 | Clear Creck (f).. «| Clear Lake. . AT, 6.06
475 June 5, 1918 | lown River... Belle Plaine. . 38,600
625 Oct. 13, 1925 | lowa River.. Belmond. ... A 67.4
99 Mar. 7, 1903 | Towa River.. Marshalltown. . ... 1,325
99 Mar. 23, 1903 | lowa River.. Marshalltown 1,964
99 April 24, 1903 | Towa River.. Marshalltown. 1,150
90 June 4, 1903 | lowa River...... Marshalltown..... .. 4,790
625 Oct. 13, 1925 | Lime Creek...... Mason City....... i 53.6
515 Sept. 26, 1921 | Pine Creek...... Bl O e 6.7

665 Sept. 11, 1928
685 Nov. 24, 1928
GRS Mar. 14, 1929
685 | Mar. 14, 1929
GRS Mar. 16, 1929
685 Mar. 16, 1929
685 Mar. 16, 1929
685 May 17, 1929
685 Sept. 5, 1929
700 April 12, 1930
700 June 4, 1930

Maquoketa River Basin

Maguoketa River
Maquoketa River
Maquoketa River
Maquoketa River
Maquoketa River
Muaquoketa River
Maquoketa River. .
Muagquoketa River
Maquoketa River. ...
Maquoketa River. .

355 Aug. 20,
99 June 6,
sept. 10,
Sept, 10,
665 Sept. 11,
685 Nov. 24,
685 May 17,
685 | May 18,
685 May 18,
685 Sept. 5,
700 April 12,
700 June 4,
A58 Aug. 21,
508 July 23,
505 ‘seg\t 11,
v

Maquoketa River Delhi. . ..
1913 | Maquoketa River..... Pie s aes | S RUIEORE )
1903 | Maquoketa River, .. ..., v Manchester. ... v

1928 | Maquoketa River. ...
1928 | Maquoketa River. .

1928 | Maquoketa River
1928 | Maquoketa River
1929 | Maquoketa River
1929 | Maquoketa River.
1929 | Maquoketa River
1929 | Maquoketa River
1930 | Maquoketa River
1930 | Maguoketa River
1913 | Maguoketa River

Manchester. .

.| Manchester.

| Manchester. .
Manchester. .
Manchester. .
Manchester. .
Manchester
Manchester
Manchester. .
Maquoketa, .

Manchester. .. .

— | May 5. 1931

99 July 1903
355 Aug. 20, 1913
685 April 17, 1929 |

685 May 11929
685 May 16, 1929
685 May 18, 1929
685 July 5, 1929
685 July & 1929

685 Sept. 5, 1929
700 April 12, 1930
700 | May 17, 1930
700 June 6, 1930
700 Sept. 3, 1930

700 | Sept. 17, 1930
700 Sept. 27, 1930 |
715 Oct. 18, 1930

715 Nov.
—_— Mar. 3
—— Aug. 28, 1931

—- Aug. 28, 1931 |

“ork of Maquoketa River. . ..
Fork of Maquoketa River. ...

1919 | Maquoketa River. .. .. Maquoketa., ... .
1919 | Maguoketa River. ... Maquoketa. ......
1903 | Maquoketa River. ............. Monticello. .........
\1 aquoketa River. e Spragm:\ ille. T
. Fork of \Iaquokl_l.x River. .. .| Cascade. .
N. Fork of Maquoketa River....| Fulton...... ;
N. Fork of Maquoketa River. . ..| Fulton......
N. Fork of Maquoketa River....| Fulton
Fork of Maquoketa River. ...| Fulton

N. Fork of Maguoketa River....| Fulton
N. Fork of Maguoketa River....| Fulton
N. Fork of Maquoketa River. .. .| Fulton
N. Fork of Maquoketa River. .. .| Fulton
N. Fork of Maquoketa River. . .,| Fulton, .
I\ Fork of Maquoketa River. . ..| Fulton..
N. Fork of Maquoketa River....| Fulton,..
N. Fork of Maquoketa River. ... Fulton..
N. Fork of Maquoketa River....| Fulton...

Fork of Maquoketa River .| Fulton.

. Fork of Maquoketa River .| Fulton.
N. Fork of Maquoketa River, . ..| Fulton,

N. Fork of Maguoketa River. . ..

Fulton. . .

1,540

¢) Measurement by Corps of Engineers.

1) At Clear Lake Outlet,

.
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TABLE 5—Miscellaneous measurements of streams in Iowa—~Continued
MISSISSIPPI RIVER BASIN—Continued

Water

supply Date Stream Locality Discharge

paper (Sec.-ft.)
805 July 30, 1936 | Spring Branch Creek...... ceenen Manchesber. .. ... 1.86
805 July 31, 1936 | Spring Branch Creek............ Manchester.,. ... 4. 44
825 May 8, 1937 | Spring Branch Creek.........,..| Manchester......... 8.13

Skunk River Basin
505 Oct. 5, 1919 | Skunk River...... v 942
505 Nov. 10, 1919 | Skunk River....c.oovseasevecsns 2,090
505 Nov. 11, 1919 | Skunk River..... 1,700
405 Feb. 24, 1915 | Skunk River...... 12,100
385 Oct. 8, 1913 | Skunk River...... A a T o 57
505 June 4, 1918 | Squaw Creck. . ... ] (s T A . 5,470
505 April 30, 1919 | Squaw Creek......... TRt iaress AT B R LS 5
Turkey River Basin
855 April 6, 1938 | Big Spring...... PRI A R x| T (] e e A A 11,9
8’55 May 27, 1938 | Big Spring.....oicivnsouenncin. Hlkadet oiaaiiaiee s 58.4
355 Aug. 8, 1913 | Elk Creek, .. voonvisns e s AR ey e b o 8.2
355 Atig. 29, 1913 | Elk Creek, v ousiiinaisaniaas Elkport .+ aiiiieiis 5.1
385 May 20, 1914 | Elk Creek.....ovvivnvines SR B | 5y I 17
545 April 26, 1922 | Elk Creek...... LR R et o BIEpOE. & b e wias 48
355 Aug. 8, 1913 | Turkey River....... R vwainie] | GRTOCE: v vv v LR TR ey 181
785 April 2, 1935 | Turkey River......coveveneensn Guttenburg...ov.v.. 1,170
805 | April 25, 1936 | Turkey River......... Veweaene| Millvillesioiuoiiaae 526
355 Aug. 8, 1913 | Volga River......cvnusmmrsnras Blkport, dacissnnvin 48.5
355 Aug. 29, 1913 | Volga River............ S e | ELEpOTE S SR 50
385 Moy 20, 1914 | Volga RIVEr. .. covsossonsneanes P | ST ellag o gt S 83.7
505 Aug. 30, 1920 | Volga River......oovsvvareraes]| Elkporto.ooaoiiin, 118
Upper Town River Basin

825 Oct., 1, 1936 | Bear Creek....oovvevevesssn...| Dorchester, .. ..o00. 34.0
— Mar. 16, 1938 | Bear Creek....oovivorvnins s | “Dorchester. i on s 75.3
855 Sept. 9, 1938 | Bear Creek........c00v0e.e....| Dorchester......... 65.7
875 Mar. 21, 1939 | Bear Creek..... o oaavaviiaiies Dorchester......... 156
875 Sept. 13, 1939 | Bear Creek...... v e e awse | DOTCHEIBTL o v s s 33.2
895 Oct., 21, 1939 | Bear Creek. v ovseninnsasonsans Dorchester. .. ...... 37.9
895 Dec. 13, 1939 | Bear Creek.........: e Dorchester. .. vvvose 32.5
895 an. 11, 1040/ | Bear Creek. .. c.vessisnssnassine Dorchester. . ....... 12.5
895 Mar. 7, 1940 | Bear Creek........ e e e Dorchester. . ....... 42.3
895 Mar., 31, 1940 | BearCreek.......ovneversns .+.| Dorchester, . ..,.... 96.7
895 May 23, 1940 | Bear Creek...oiinaibiisianciis | Dorchester......... 34.4
895 | July 3, 1940 | Bear Creek,........ LA i Dorchester. .. ..ouve 28.4
— Aug. 19, 1940 | Bear Creek. .. ihavaissaaseass Dorchester. ........ 41.8
— Aug. 26, 1940 | Bear Creck., ... i e ot My o 1oy ] Y S et 54.8
855 Aug, 19, 1938 | Slevert Spring. oo ovveiianina Decoraliy i is ol 118
855 Aug. 19, 1038 | Twin Spring....ooviiiiiiiiii Decorallseiieviinis 9.11
455 Aug. 19, 1938 | Unnamed Creek............00..| Decorah,oioniine, 13.8
355 Aug. 6, 1913 | Upper lowa River..............| Decorah............ 171
355 Aug. 6, 1913 | Upper lowa River.......o00uenn Detaral oo rsvaen s 72.8
355 Aug. 6, 1913 | Upper lowa River Decorah........ z 17.4
895 Oct. 13, 1939 | Upper Iowa River. Decorah.cess sneees 46.5
825 Oct, 1, 1936 | Upper lowa River Dorchester. .. ...... 230
825 Mar. 6, 1937 | Upper lowa River. .| Dorchester, . ....... 8,290
825 Mar. 8, 1937 | Upper lowa River | Dorchester......... 5,760
825 | Mar. 9, 1937 | Upper lowa River... Dorchester. . . .ovu.s 2,110
825 Mar, 10, 1937 | Upper Iowa River.. Dorchester, ........ 1,360
825 April 1, 1937 | Upper lowa River. ., Dorcheater. ... .5, 1,320
825 April 26, 1937 | Upper lowa River..............| Dorchester......... JO8

g) Represents lenkage through tainter gates, wheels and

fishway.
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TaBLE 5—Miscellaneous measurements of streams in Iowa—Continued
MISSISSIPPI RIVER BASIN—Continued

Water

supply Date Stream Locality Discharge

paper (Sec.-ft.
825 July 21, 1937 | Upper Iowa RIVer, ...vocvvruee, Dorchester., . . . 91.0
855 Mar. 16, 1938 | Upper Iowa River.............. Dorchester. . . . 1,150
855 July 13, 1938 | Upper lown River, .. ...ovuinnnn Darchester, | . ., 004
855 Aug. 10, 1938 | Upper lowa River.............. Dorchester. ., | 502
855 | Sept. 9, 1938 | Upper lowa River, ., . Dorchester 1,080
855 Sept. 11, 1938 | Upper lown River.............. Dorchester 1,870
895 Oct. 21, 1939 | Upper lowa River. . Dorchester. ... 158
BOS5 Dec. 13, 1939 | Upper lown River. Dorchester, . . . 80.4
895 | Jan. 11, 1940 | Upper lowa River. Dorchester 99.6
895 | Mar. 7, 1940 | Upper lowa River...... Dorchester 100
895 Mar. 31, 1940 | Upper lowa River. Dorchester. .. ...... 3,520
895 | April 2, 1940 | Upper lowa River. ... .. Dorchester. . . ...... 840
895 May 23, 1940 | Upper lowa River. .. | Dorchester, ., .uuu.. 162
895 | July 3, 1940 | Upper lowa River...... Dorchester. ........ 90.8
845 | Aug. 19, 1940 | Upper lowa River. .. Dorchester. .. ..... | 127
805 Aug. 26, 1940 | Upper lowa River. .. Dorchester......... 701
730 Sept. 10, 1932 | Upper lowa River, .. ‘itzen v | 174
745 Dec. 1, 1932 | Upper lowa River.......... . 217
745 April 25, 1933 | Upper lowa River.......... ] 264
730 June 22, 1932 | Upper lowa River. . i 800
730 July 21, 1932 | Upper lowa River, . : 364
785 Mar, 20, 1935 | Upper lowa River. .. ; 5 . 2,940
745 Mar. 25, 1935 | Upper lown River, .., New Albin. . ; 1,870
785 Mar. 28, 1935 | Upper lowa River. .. New Albin. . = 1,270
785 | April 4, 1935 | Upper lowa River, .. New Albin .| 758
785 | April 6, 1935 | Upper lowa River. . New Albin..... o 717
785 | April 11, 1935 | Upper lowa River New Albin.......... 704
785 | Sept, 11, 1935 | Upper lowa River. , New Albin.. ¥ 276
805 | Oct. 25, 1935 | Upper lowa River. . Albin. . 2 245
805 Mar. 19, 1936 | Upper lowa River, ‘ 5,720
805 Mar. 20, 1936 | Upper lowa River. . 5,560
KOS Mar. 28, 1936 | Upper lowa River, : 1,520
805 April 3, 1936 | Upper lowa River. .. : 711
805 April 15, 1936 | Upper lowa River... ; 617
805 June 10, 1936 | Upper lowa River. .. e 870
825 Mar. 6, 1937 | Upper lowa River.... | 12,100
825 Mar. 9, 1937 | Upper lowa River. % 2,640
825 Mar. 10, 1937 | Upper lowa River...... 1,520
825 | April 1, 1937 Upper lowa River...... 1,410
825 | May 20, 1937 | Upper lowa River...... New / 400
825 July 28, 1937 | Upper lowa River.,............} New Albin, . 248
855 Nov. 4, 1937 Viliage Creek, o vosvicisvssses +..| Lansing..... 20,4

Wapsipinicon River Basin
-— Aug, 3, 1931 | Wapsipinicon River...cvovvvvevs| BigROCK: vvvarneys 64.4
nHe5 April 3, 1929 | Wapsipinicon River.............| Folletts, ... 4,860
785 April 12, 1935 | Wapsipinicon River.............| Folletts. ., ., () 2,100
99 July 1903 | Wapsipinicon River,,. oo Independenc 423

405 | April 3, 1915 | Wapsipinicon River.. : Massillon. ........ 2,770
585 July 16, 1924 | Wapsipinicon River............. McCausland. (i) 829
— April 15, 1925 | Wapsipinicon River............. McCausland (d) 633
-— Sept. 3, 1925 | Wapsipinicon River.. +.+| McCausland. (d) 267
745 Aug. 18, 1933 | Wapsipinicon River., +v«| McCausland. .
760 April 15, 1934 | Wapsipinicon River.. .. McCaugland.
— Oct. 26, 1938 | Wapsipinicon River.. .+« McCausland
— Oct. 26, 1938 | Wapsipinicon River,. MeCausland., .
- Oct. *27, 1938 | Wapsipinicon River............. \chausland
585 | Aug. 26, 1924 | Wapsipinicon River.............] Noel........
685 | April 30, 1929 | Wapsipinicon River............. Dxfﬂrd Mills. .

d) Measurement by engineers of Mississippi River Power Co.
¢) Measurement by Corps of Engineers,
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TaBLE 5—Miscellancous measiurements of streams in Iowa—Continued

MISSISSIPP'I RIVER

BASIN —Continued

Wate
supply Date Stream Locality Discharge
paper | (Sec.-ft.)
685 | May 17, 1929 | Wapsipinicon River Oxford Mills
685 | July 5, 1929 | Wapsipinicon River_, Oxford Mills,
685 July 8, 1020 | Wapsipinicon River.. Oxford Mills. .
685 Sept. 5, 1929 | Wapsipinicon River. . Oxiord Mills.
00 | z\}:n] 12, 1930 | Wapsipinicon River.. Oxford Mills, .
00 17, 1930 | Wapsipinicon River. Oxford Mills.
00 | Jllnl_ 5, 1930 | Wapsipinicaon River.. Oxford Mills, ,
700 Aug, 14, 1930 | Wapsipinicon River.. Oxford Mills. , 8
700 Sept. 3, 1930 | Wapsipinicon River., Oxford Mills, . (eg 7.78
- Sept, 17, 1930 “1[)51;;::ut.on River.. Oxford Mills,,,..... (e 8.01
505 Sept. 10, 1919 | W .:p::p:mcun River. . Quaaqu«.mn..... 49.7
505 | Nov. 18, 1919 | Wapsipinicon River. . Cuasqueton......... 1,030
525 | June 1, 1921 Wapsipinicon River. . Qu.m;m-t(m ol 2,800
99 | July 13, 1903 | Wapsipinicon River.. Stone City.....cvus
385 June 23, 1914 | Wapsipinicon River.. Stone City.
385 Sept. 28, 1914 | Wapsipinicon River. . Stone City.
700 June 5, 1930 | Wapsipinicon River. Waubeek. . .|
700 Aug. 14, 1930 | Wapsipinicon River Waubeck. . ..
700 Aug. 14, 1930 | Wapsipinicon River. .. Waubeek. .
700 Sept, d, 1930 | Wapsipinicon River. . Waubeck. .
700 Sept. 17, 1930 | Wapsipinicon River., Waubeek. .
7 ‘ Sept. 26, 1930 | Wapsipinicon River Waubeek. ,
715 Oct. 18, 1930 | Wapsipinicon River.. Waubeek. .
715 Nov, 15, 1930 | Wapsipinicon River. . Waubeek. .
_ May 7, 1931 | Wapsipinicon River. ! Waubeek. .
— | Aug. 4, 1931 | Wapsipinicon River Waubeek. . ..
| Yellow River Basin
785 ‘ Mar. 6, 1935 | Vellow River........... SR Harpers Ferey, ..., G638
785 Sept, 11, 1935 | Yellow River. ., ..ooiiiiinnns Harpers Ferry., ., ... 43.6
MISSOURI RIVER BASIN
| Boyer River Basin
Sept. 23, 1917 | Boyer River. ., 91.9
?6I Aug. 17, 1934 | Boyer River, 11.3
786 July 26, 1935 | Boyer River 37.1
|
| Chariton River Basin
761 [ Aug. 15, 1034 I| Chariton River. .. Centerville . ... ‘ .6
786 | July 24, 1935 | Chariton River Centerville. .. ..., 867
I Floyd River Basin
761 Aug. 18, 1934 | Floyd River, . ....... e e b A B CE a0 B E RO L 8 33.9
Grand River Basin
== | Aug. 16, 1034 | Little RIVOr. .cuvrivunssuenssnes Davis City. .. 0
476 Sept, 27, 1917 | Thompson Grand River....... Davis City 12.2
761 Aug. 16, 1934 | Thompson Grand River.......... Davis City 0
786 | July 24, 1035 Thumpsgn Grand River.. ........ Davis Cit 702

e) Measurement by Corps of Engincers,



112 SUMMARIES OF FLOW RELATING TO 10WA STREAMS, 1873-1040

TABLE 5—Miscellancous measurements of streams in Towa—Continued
MISSOURI RIVER BASIN-—Continued

Water ’

supply Date Stream Locality Discharge

paper (Sec.-ft.)

Little Sioux River Basin
172 June 5, 1904 | Little Sioux River..... s Cherokee. ... eess0s 2,558
476 Sept. 22, 1917 | Little Sioux River......... vvv0.| Correctionville...... 167
761 Aug. 18, 1934 | Little Sioux River.......cco000s Correctionville. . .... 78.9
786 July 26, 1935 | Little Sioux River.............. Correctionville. ..... 300
Maple River Basin
761 Aug. 18, 1934 | Maple River..... e e as Mapleton:.covivisen 21.6
T80 July 26, 1935 | Maple River......... ... dives| Mapletoniivaaee i 30.5
Nishnabotna River Basin
476 Sept. 25, 1917 | E. Nishnabotna River........... Red Qakicoiiiains 78.4
761 Aug. 17, 1934 | E. Nishnabotna River...........| Red Oak........... | 16.0
786 July 25, 1935 | E. Nishnabotna River........... Ried Ok byl | 08.4
e Se%l. 25, 1917 | E. Nishnabotna River...........| Shenandoah...... 08.5
546 Feb. 21, 1922 | Nishnabotna River............. Hamburg: cooorvvios 399
761 Aug. 17, 1934 | W, Nishnabotna River.......... | Hastings........ 5.9
786 July 25, 1935 | W. Nishnabotna River.......... | Hastings. . ......... 26.2
476 Sept. 27, 1917 | W, Nishnabotna River.......... ! White Cloud.. 70.6
Nodaway River Basin
7601 Aug. 16, 1934 | Middle Nodaway River.........| Villisca....... et 0
506 Mar. 24, 1920 | Nodaway River..........000 | Braddyville......... 764
476 Sept. 26, 1917 | Nodaway River,......oevq0.0..] Clarinda. .. .oo00is 13.0
761 Aug. 16, 1934 \nd.n\'a}' BB E i et ali s Clarinda. 4.8
786 {Iﬂy 25,1935 | Nodaway RIVer.....covevsssssss Cl da 48.7
786 uly 25, 1935 | Nodaway River....... G EaraTite 14.1
476 Sept. 26, 1917 | West Nodaway River,.......... 6.2
761 Aug. 16, 1934 l West Nodaway River........... 6.3
Rock River Basin
826 Sept. 15, 1937 | Rock Riveri.osvesenvsosensssas] Rock Rapids, . ...o4. 94
Soldier River Basin

761 Aug. 17, 1934 | Soldier River......oovvevvevse..| Mondamin, ........|(c) 7.5
786 July 26, 1935 | Soldier River. ... oo iaiiiiass 1}1ondamin ......... 10.6

¢) Discharge estimated.
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SUMMARY OF MAXIMUM DISCHARGES

In the last ten years there has heen a great inercase in the quantity
and aceuracy in records relating to flood discharges for streams in
Towa. It is the purpose of this section to present the available and
significant records in a readily usable form. In order to compare
and evaluate the more recent flood data from gaging stations on
streams in the United States and Canada, a large number of separate
flood events in Towa were analyzed and tabulated in 1938 in con-
nection with another report.?

Subsequently, and since 1940 while this report was in the process
of being prepared, checked and reviewed, several record-breaking
floods have oceurred and additional data were obtained as well as first
records at recently established gaging stations. In order to include
those maxima thus established it was deemed appropriate to extend
the coverage of certain records for this report. This section, there-
fore for the most part, embodies all available flood records up to the
time of publication, July 1942,

The results of the determinations of maximum flood flows and
crest stages that have oceurrved at stream-gaging stations and other
places on streams over the entire State are summarized and presented
in table 6. For general information and comparative value, some
discharges are presented for places on streams in basins which lie
partly in or near to Towa. Except as otherwise noted the entries in the
table are taken from the records of the United States Geological
Survey. The table includes a few records which are in different stages
of progress with respect to complete analysis. Any revisions found
necessary in the light of further information will be published in
subsequent water-supply papers. The determinations arve arranged
in downstream order by drainage basins. The information in the
table is described by the following outline:

1. Map reference or serial number, applicable to plate 5, to aid in
indicating the location where the discharge was determined.

2. Name of stream, county, and town at or near the place of determi-
nation of discharge.

3. Drainage avea, in square miles, tributary to the stream at the
place of determination of discharge.

4. The clevation of the zero of the gage above mean sea level, where
available.

5. Period of record, generally given for only regular or existing
station at which continuous or practically continuous discharge records
have been collected, and is the same as the period of operation of the
by Gordon F,. Wiliama. and Lawsence O Graminca tatjons Throush December 81, 1087,

and changes through Sept. 30, 1938, by Willlam S, Eisenlohr, Jr., Water-S Paner
847, U, S. Geologleal Survoy, 1940, Aber-Supply”Paper No.
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station rather than the period of historieal knowledge of flood stages.

6. The date of occurrence, stage, and magnitude in second-feet of
the maximum momentary or daily discharge.

All stages, or gage-heights, are referred to arbitrary gage datum but,
where the mean sea level elevation of the zero of the gage is available,
can be transferred into a general reference plane if desived. Tor
miscellaneous discharge determinations, a gage height is not particu-
larly useful and is usually not available. Also, the maximum stage is
omitted for locations where it occurred at a different time than the
maximum discharge as given in the table. If the maximum discharge
listed in main part of the table is known to have been exceeded at some
time antedating the period of record, or the data arve relatively un-
certain, references are made by footnotes giving available information
concerning the greater flood. The discharges in second-feet per square
mile are computed from the drainage areas given in the table unless
otherwise indicated. The computations have been made to three sig-
nificant figures above 10 sceond-feet per square mile. Many base
data or their uses may not warrant such refinement in computation
and an aceuraey to this degree is not necessarily implied.

For many of the earlier reports only daily discharges were deter-
mined and published, and it was impracticable to make a study of the
original records to determine the stage, or peak discharge. Where
continuous records have not been kept, only maximum flows ean be
determined from a study of high-water marks and eross-sectional arcas,
At certain other places where a miseellaneous eurrent-meter discharge
measurement. constitutes the maximum known discharge, the determi-
nation with appropriate footnotes has been given in the table for its
intrinsic value, although the figure is very likely not the maximum.
For flood records during the reecent vears, however, the maximum
discharges are the result of computations based on graphs made by
automatic water-stace recording gages or gage-height graphs con-
strueted from several nonrecording gage readings each day.

The discharges for regular stream-gaging stations were defermined
by methods briefly ontlined in the section, ‘‘General explanation of
field and office work’ with supplementary information given in the
deseription for those stations included in the section, *‘ Gaging station
summaries in this report.”” Comprehensive studies of such determi-
nations, are, of course, continuously conducted at regular gaging
stations. Footnotes are used to indicate those discharges which have
heen estimated or obtained by some methods other than the stage-
discharge relation commonly used for determination of flow. Space
will not permit an exhaustive explanation as to such methods of
determination.
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It has not been possible to include a presentation eoncerning the
relationship of discharge per square mile to drainage area although
some studies* in this connection have been made with interesting
results. In econclusion, it is emphasized that drainage area is one of
many factors (one investigator has enumerated 23) controlling maxi-
mum discharges, and that the flood potentialities of a drainage basin
may not, for a variety of reasons, be adequately represented in the
comparatively short records that have been obtained in many drain-
age basins. The application of the data in table 6 must be made with
appropriate diserimination and judgment. In any study of these
determinations and in the comparison of one with another considera-
tion should be given to the type of drainage area above the point of
measurement and to the precipitation charvacteristies of the storm
producing the runoff.

2 Paper entitled “Some Recent Flood-Flow Determinations in lowa,” by L. C, Crawford
and G. L. Whitaker for the Highway Sectlon at the Fifty-Fourth Annual Meeting of the
Iowa Engineering Society in Cedar Rupids, Towa, February 12-13, 1942,



TaBLE 6.—Summary of Maximum Discharges
MISSISSIPPI RIVER BASIN
No. Drainage | Elevation Maximum gage height and discharge
on area o h
Map Stream and place of determination County in zero Period Gage Discharge
pl square of of Record height
5 miles gage! Date in Second- Sec.-ft.
feet feet per sq. mi.
1 2 3 4 5 6 7 8 9 10
Mississippl River Main Stem
1 | Mississippi River at La Crosse, Wis.....oovunnn La Crosse. . ... 62,800 626.32 1929- 3.0
2 | Mississippi River at Lansing ....... B [T PE Y - P Eosnsle i vl il e RN PRl |15 1T e A LK Tl e ] R LI e A
3 | Mississippi River at McGregor. . Clayton. .... 67,500 605,30 1936~ 1.5
4 | Mississippi River at Clayton.. Clayton. ...... 79,200 602. 60 1930-36 2.9
5 | Mississippi River at Duhuqun‘ Dubuque. . B22000 YocinTitntalmssnene e acaata e 1.6
6 | Mississippi River at Clinton. ....... (5) 39— 1.7
7 | Mississippi River at LeClaire. . .. 562,061 18731939 2.8
8 | Missizssippi River at Keithsburg, )| R (e s I T [ e S S 200
9 | Mississippi River at Keokuk®. .. ... ...oo0uvn — 1878— 2.6
Upper lowa River Basin
10 | Upper lowa River near Decorah. . ... Winneshiek.. .. 28,5007 50.9
11 | Upper lowa River near Dorchester. Allamakee. . ... 30,4007 39.9
12 | Upper lowa River near \(‘w Albin. Allamakee..... 124002 Lo
13 | Dry Run near Decorah............. .| Winneshiek ... 14,0007 697
14 | Dry RunatDecorahl®. .. ... ... oviioiiiiiis Winneshiek. ... 16,000 717
15 | Trout Run near Decorah. ... ovvennsenannsasan Winneshiek. . .. 20,000? 529
16 | East Branch Trout Run near Decorah......... Winneshiek. . .. 10,300% 888
Yellow River Basin
171 | NVellow River al TOn . - s viiceiman o e e o Allamakee. . ... 224 664.65 1034~ May 29, 1941 15.2 18,5007 82.6
Turkey River Basin |
18 | Turkey Riverat Elkader.......iicicanitausan | Clayton....... 892 701.61 : 1928-30,"* 1933— ...| Mar. 16, 1929 |........ 25,2001 28.3
19 | Turkey River at Garber r 1.530 635.34 1913-30, 1932— ..... Feb. 23, 1922 28.06 26,600 17.4
20 | Volgz Riverat Volga'. coorervicinveseespeins I 264 haaan | 1929=3005 055000 wen Mar. 13, 1929 |........ 3, 740112 14.2

1L
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MISSISSIPPI RIVER BASIN (Continued) §

Little Maquoketa River Basin
21 | Little Maquoketa River near Durango. ... .. v..| Dubuque...... 130 612.62 1934~ June 21, 1937 20.75 14 ,800% 114
22 | Union Park Creck near Dubuque.............. Dubuque...... e S el e v el July 9, 1919 |........ 3,000 3,000
Catfish Creek Basin
23 | Catfish Creek near Dubuque........veuvnnn... Dubuque. ... .. 7 it (APPSO [ b, . A Aug, 16-17,1918. ... .o 28,0002 70012
Magquoketa River Basin
24 | Maquoketa River near Manchester. Delaware. ... .. 306 895.06 1933- Mar. 4, 1937 | 14.20 8,150 26.6
25 | Maquoketa River near Delhi....... Delaware. ... .. 348 774.32 1933-40 Mar, 14, 1929 |........ 7,360% 21.1
26 | Maquoketa River near Maquoketa. ........... Jackson....... 1,550 636.52 1913- Mar. 6, 1937 |.......: 27,500 17.7
Wapsipinicon River Basin :
27 | Wapsipinicon River at Independence........... Buchanan. .... 1,060 802.85 1933 Mar. 8, 1937 93.2 7,900 7.5
28 | Wapsipinicon River at Stone City'. ... R 1310 |icevianins 1903-14 July 13, 1903 15:2 10,5003 14 8.0
29 | Wapsipinicon River near DeWitt.............. Clinton 2,300 509.73 1934~ Mar.. 6, 1937 |........ 12,900 5.6
Towa River Basin
30 | Iowa River at Marshalltown. .. Marshall...... 1,500 853.00 1903, 1915-27, 1933 | June 4, 1918 17.74 42,000 28.0
31 | Jowa River near Belle Plaine. Towa...... i 2:420 locsisie 1939- June 5, 1918 [........ 38,6002 16.0
32 | Jowa River at Iowa City.... Johnson. .. 3,230 627,27 1903— June 7, 1918 | 19,4515 36,2000 11,2
33 | Iowa River at Wapello...... Louisa........ 12,480 548,98 1915— Mar. 19, 1929 | 16.22 67,500 5.4
34 | Rapid Creek near Iowa Cit¥....vvevesincanens Johnson....... & LY W i 1938~ June 27, 1941 | 12.54 3,390 138
35 | Ralston Creek at Jowa City. ......c0vuvuennn.. Johnson....... 1924 June 27, 1941 8.25 1,360 452
36 | Cedar River near Austin, Minn.... Mower........ 1909-14 Nov. 14, 1909 |........ 5,230 12.3
37 | Cedar River at Mitchell... .. ..... Mitchell. . . 1933— April 4, 1934 | 89.7 13,000 15.4
38 | Cedar River at Janesville......... Bremer........ .| 1905-06, 15-27,1932-| April 1, 1933 | 15.43 27,700 16.7
39 | Cedar Riverat Gilbertville . ................. BIACK HAWES o |oasinnc st biinims winas o um oo & ace s a s laa aia's arons June 15, 1937 |........ 23590008 Moo i
40 | Cedar River at Cedar Rapids................. Mar. 19, 1929 | 20.1 72,000 10.8
41 | Shell Rock River at Greene. d June 25, 1938 | 97.5 12,000 9.0
42 | Shell Rock River near Clarksville. . Mar. 31, 1933 | 16.7 19,800 11.9
43 | Lime Creek at Mason Cil¥. .....vunnnnnnnnn. Mar, 30, 1933 | 15.70 9,400 17.6
Skunk River Basin

44 | Skunk River near Ames..........oooeiena.n.. 11 24Ty 320 |..ciacnsea] 1920-27, 1933- Sept. 17, 1921 0.2 3,540 11.1
45 | Skunk River at Coppock Jefferson...... L) S e 1913-— June 15, 1930 | 22, 131 25,200 8.7
46 | Skunk River at Augusta....... ..| Des Moines....| 4,290 521.69 | 1913, 1915~ June 17, 1930 | 22,55 44,500 10.4
47 | -Squaw Creek at Ames: ... .oo.iyiinseevanens SLOLY a5t o 2.4 | 1 I1 I 1919-27 June 4, 1918 | 14.5 6,900 32.9

See footnotes at end of table.
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TaBLE 6.—Summary of Maximum Discharges—Continued

MISSISSIPPI RIVER BASIN (Continued)

No. Drainage | Elevation Maximum gage height and discharge
on area 0
Map Stream and place of determination County in zero Period Gage Discharge
pl. square of of Record height ;
5 miles gage! Date in Second- Sec.-ft.
feet | feet per sq. mi.
1 2 3 4 5 1 7 8 9 10
Devils Creek Basin
48 | Devils Creeknear Viele. ... .. ..ociveeeonnooo. | e A 108 June 10, 1905 |........ 60,0007 556
49 | Devils Creek at Santa Fe Bridge near Viele... .. Lo, s 143 June 10, 1905 £0,00017 559
50 | Panther Creck near Viele. .......ccinenennnnes 1 AL R e I 14 June 10; 1905 |........ 7,300% 521
51 | Little Devils Creek near Viele................. Lo, oo oaiiis 19 June 10, 1905 |. ... 10,700 563
Des Moines River Basin
52 | West Fork of Des Moines River at and near
Jackeon MinnlR S 0os s ol O S e s Jackson...... 1909-13, 1930~ 2,320 2.0
53 | West Fork of Des Moines River at Emmetsburg!® Palo Alto. ... .. 1920-32 3,600 1.6
54 | West Fork of Des Moines River al Humboldt...| Humboldt. ... 1940— 11,100 4.8
55 | Des Moines River at Fort Dodge.............. Webster....... 1905-06, 1911-13 12,0000 ... ....
56 | Des Moines Riverat Kalo.................0.. Webster...... 1913-27 18,5002 4.4
57 | Des Moines River near Boone. ..........o00ans Boone......... 1920-27, 1933~ June 6, 1918 | 20.5' 32,000% 5.8
58 | Des Moines River at Des Moines.............. POl cvnnnias 1893, 94, 1897-1927%
b 1932~ June 7, 1918 | 16.5% 41,500% 6.7
59 | Des Moines Riv. below Raccoon Riv.at Des M. | Polk.......... 1940~ May 31, 1903 |..cvanan 70,0007 7.2
60 | Des Moines River near Tracy....oovvvvevennns Mahaska...... 1920-27, 1933-35,
1940- May 31, 1903 | 25.0 100, 000134 8.1
61 | Des Moines River at Ottumwa and Eldon...... Wapello....... 1917- May 31, 1903 |........ 100, 000134 7.6
62 | Des Moines River at Keosauqua. . . 1903-06, 1910~ une 1, 1903 | 27.85 97,000 7.0
63 | Heron Lake Outlet near Heron L 1930-33,%7 1934~ uly 5, 1938 8.53 1,660 3.6
64 | Boone River near Webster City. .. 1940~ May 1903 S et 7,000 3% 8.8
65 | Raccoon River at Van Meter. . ... 1915~ Sept. 20, 1926 | 18.96 40,000 11.7
66 | Sugar Creek near Keokuk. . ....ooviivunannnnn 1922-26 TJune 9 1905 |s.enanan 15,0001 133
Fox River Basin
67 | Fox River at and near Wayland, Mo........... Clayk =5 i 400% | 501,52 1922- June 29, 1933 | 21.53 25,000 62.5
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- b L L] L]
MISSOURI RIVER BASIN
Missouri River Main Stem I
68 | Missouri River at Sioux City. T O Woodbury. .. .. 314,600 1,076.96 1928-31, 19358 April 1, 1929 190, 0007% 0.6
69 | Missouri River at Omaha, Nebr.. . .o Douglas._ . .. 322,800 058.24 1928 June 7, 1929 198, 0001321 .6
70 | Missouri River at Nebraska City, Nebhr.. Oloes oo o 414,400 903.94 1929~ April 6, 1939 149 00077 .4
71 | Missouri River at St. Joseph, Mo.............. Buchanan. .... 424,300 788.19 | 1928 June 4, 1929 196, 000837 .5
Big Sioux River Basin

72 | Big Sioux River at Akron......... 1928 June 4, 1942 | 19,23 21,400 2.4
73| ‘Big Siowx River at:Stévens; Sc Dak..ocoonn v UnionGsst oo foaiiagl) Bhgiad oamess o Mar. 3 1932: 1. i 18.9001% | . .. ... ;
74 | Rock River at Luverne, Minn.......... 1911-14 June 13, 1914 |. ... .... 11,2001 25.5

Perry Creek Basin
75 | Perry Creek at Sioux City....ovnvneneenn.. . Woodbury 69 lcsismians 1939~ June 4, 1940 |........ 4,6807 67.8

Floyd River Basin
76 | Floyd River at James. . -« ocuue cumssie s seesrs Plymouth. .. .. O] &3 [ hses 1934~ Junc 4, 1942 | 18.75 6,280 6.8

Little Sioux River Basin
77 | Little Sioux River at Spencer. ...... 1,030 |1,294.56 1936- Sept. 16, 1938 |.cuvins 3,000 1.9
78 | Little Sioux River at Correctionville. . . 2,450 1,096.49 1918-25, 1928-32,
| 1936— June 12, 1919 | 10,57 10,700 4.4

79 | Little Sioux River at Kennebec. .. ............ 2,730 [1,027.89 1939~ June 6, 1942 | 21.60 4,380 1.6
80 | Little Sioux River near Blencoe. ... ... 4,470m |1, 101026 1939 June 4, 2,8200 l 1.7
81 | Monona-Harrison Ditch near Blencoe.......... Monona. . 4,470 [1,009.60 1939~ June 4, 4,8200 .
82 | West Fork Ditch at Holly Springs. ............ Woodb: R 1939— June 4, 33,3607 8.5
83 | Maple Riverat Mapleton.................... Monona. . 661 1,085,806 1941~ June 30, 4,950 7.5
84 | Maple Riverat Turin.,.............ovuuuon.. Monona 725 |1,028.45 1939-41 June 4, 2,9200 4.0

Soldier River Basin
85 | Soldier Riverat Pisgah....couoveurevnurennnn.. Harrison. . .... 417 1,033.68 1940- June 28, 1942 | 26,10 17,800 42.7

Boyer River Basin
86 | Boyer Riverat Dunlap®. . ... ... .oiinnnnn.. Harrison . June 9, 1917 4,450 6.8
87 | Boyer Riverat Logan........... Harrison July 9, 1940 13,600 16.8
88 | Boyer River at Missouri Valley?®, Harrison June 4, 1917 4,960 5.5
89 | Willow Creek at Calhoun.......... Harrison July 9, 1940 R0 |ionsnias
90 | Willow Creek at Missouri Valley?® Harrison June 4, 1917 1,520 10.6
91 | Allen Creek at Missouri Valley®. ., . .......... Harrison June 4, 1917 230 15.8

See footnotes at end of table.
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TABLE G6.—Summary of Mazimum Discharges—Continued

MISSOURI RIVER BASIN (Continued)

No. Drainage | Elevation Maximum gage height and discharge
on area of .,
Map Stream and place of determination County in ZeT0 Period Gage Discharge
pl square of of Record height
5 miles gage! Date in Second- Sec.-ft.
feet feet per sq. mi.
1 2z 3 4 5 /] 7 & 9 10
Council Bluffs Area
92 | Pigeon Creek at Crescent®. . ......coeouinenns Pottawattamie. June 4, 1917 |.......0 3,025 20.4
93 | Indian Creek at Council Bluffst. ... ..| Pottawattamic. June 20, 1942 i 9,200'% | 1,260
94 | Keg Creek near Treynor. .. ....cvhvsasnmnasas Pottawattamie, July 9, 1940 | ..., 472008 1o
Nishnabotna River Basin
95 | West Nishnabotna River at White Cloud.......| Mills.......... L 1918-24 April 19, 1920 |........ 12,000 13.0
96 | Nishnabotna River near or above Hamburg. ... Fremont. . . 2,800 894,17 1922-23, 1928 Mar. 12, 1939 | 23.0 24,600 8.8
97 | East Nishnabotna River at Red Oak........... Montgomery... 800 [1,010.45 1018-25, 1936~ Mar. 4, 1937 | 18.50 9,600 10.8
Tarkio River Basin
98 | Tarkio River at Blanchard®'............ Aot Pago. .o 200 940.32 193440 Mar. 12, 1939 | 23.12 9,980 49.9
99 | Tarkio River at Fairfax, Mo.......... Atchison. . 508 872.44 1921 July 7, 1929 | 22.33 15,0002 29.5
100 | West Tarkio Creek near Westboro, Mo. Atchison...... 105 926.80 1934-40 July 29, 1937 | 22.10 8,7200 83.0
Nodaway River Basin
101 | Nodaway Riverat Clarinda. . .....ooovnusnnas 3 e rg LA e 1918-25, 1936— May 21,1937 Vi 14,000 18.9
102 | Nodaway River near Burlington Junction, Mo. . Nodaway...... 1,240 896,17 1922— July 6, 1929 [....... | 21,0002 16.9
103 | West Nodaway Riverat Villisca.........co.0n Montgomery .. < ol PO e E 1918-25 June 9, 1924 |........ 6,200 17.2
Platte River Basin
104 | Platte River at Conception Junction, Mo.......| Nodaway...... 492 ).viicen 1921-25, 1928-32 July 6, 1929 |........ 12,000 24.4
105 | Platte River at and near Agency, Mo.. ........ Buchanan..... 1,760 807.38 1924-30, 1932~ Sept. 18, 1926 | 25.5 22,600 12.8
106 | One Hundred and Two River at and near
Maryville, Mo...covvisasamrsniriinsnainns MNodaway...... 500 969.90 1932 Mar. 13, 1939 | 20.4 12,600 25.2
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MISSOURI RIVER BASIN (Continued) "
Grand River Basin | |
107 | Grand River near Gallatin, Mo............0..0. Daviess. . 2,250 712.56 1921 June 2, 1929 | 37.02 56,800 25.2
108 | East Fork Big Creek near Bethany, Mo........| Harrison 95 854.74 1934— May 31, 1935 [........ 3,500 36.8
109 | Thompson (Grand) River at Davis City .......| Decatur... ’ rulr i R et 1918-25, 1941- Aug: 8, 1885 |........ 17,600 25,1
110 | Thompson (Grand) River at Trenton, Mo. Grundy...... i 1,680 718.12 1928— gnm 18, 1038 22,3118 26,7003 15,9
ec, 31, 1931
111 | Weldon River at Mill Grove, Mo.. i vvuvevinn.. Mercer........ 494 785.94 1929 June 2, 1929 | 20.6 14,2003 28.7
112 | Medicine Creek near Galt, Mo.. .. oo Grundy. ...... 225 769,21 1921- Mar.12,:193000 5 vy 12,300 54.7
113 | Locust Creek near Linneus, Mo. Linnsasasosics 550 692,61 1929 June 21, 1939 | 21.3 14,900 27.1
Chariton River Basin
114 | Chariton River near Centerville............... Appancose. ..., 12 JEEEETNE L TN | 1938— Mar. 13, 1939 |....vuue 16,500 22.9
115 | Chariton River at Novinger, Mo............... Adatesiras i, 1,370 737.65 1931— Nov. 25, 1931 | 26.03 15,400 11.2
1. Feet above mean sea level. 18. Published as Des Moines River prior to 1936.
2. Current-meter measurement, probably not the maximum. 19, From Iowa Engineering Experiment Station Bulletin 141, page 44.
3. Greater flood occurred in 1880 ; discharge not determined. 20. From report of the Iowa State Drainage Waterways and Conservation
4. Information from reports by Corps of Engineers, U, 8. Army. Commission, 1910, page 74 (higher stage hus occurred ; discharge not
5. See p. 32, “Mississippi River at LeClaire” for description of gnges. determined).
6. Records from Mississippi River Power Co. 21. Estimated at former site; drainage area, 5,480 square miles.
7. Greater flood occurred June 6, 1851, disecharge estimnted 360,000 22, Incomplete record.
second-feet. 23. Higher stage occurred May 31, 1903, caused by hackwater ; estimates of
8. Area was 576 square miles at site used July 1933 to September 1936, discharge vary from 35,000 to 49,000 second-feet.
9. Result of slope-area study. 24. Maximum discharge since 1851.
10. Computed by Alvord & Burdick, Consulting Engineers, Chicago, Il1. 25. From report of the Iowa State Drainage Waterways and Conservation
11. Published in House Document No. 98, 73rd Congress, 1st Session; from Commission, 1910, p. 137 (higher stage occurred in 1918 ; discharge
records  collected by Management & Engineering Corporation, not determined).
Chiengo, 111, 26. Drainage area 392 square miles prior to October 1929,
12, Mean daily discharge. 27. Greater flood occurred April 1881 ; discharge not determined.
13, Estimated. 28. Float measurement, Corps of Engincers, U. 8. Army,
14. Greater flood occurred July 1892; discharge estimates vary from 29, Combined drainage areas for Monona-Harrison Diteh near Blencoe &
20,000 to 30,000 second-feet. Little Sioux River near Bleneoe.
15. Former site and datum. 30. From report by C. E. Ramser, Dep't. of Agriculture, Bureau of Public
16. Discharge of flood of June 1851, 50,000 second-feet (estimated): G. H. Roads, 1919.
Hickox, University of lowa thesis, 1926. 31, Published as East Tarkio Creek at Blanchard prior to 1938,
17. Based on rainfall and slope-area analyses. 32, Higher stage oceurred July 1907 ; discharge not determined.
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HYDRAULIC CONVERSION TABLES
(Taken from U.S.G.8., Paper 4256-C)

Conversion from one unit to another is a simple avithmetical pro-
cess. The following tables afford a ready means of conversion hetween
terms commonly used in hydraulic computations. Figures may be
chosen from the tables for units, tens, hundreds, ete., and then com-
hined to get the desived rvesults. Attention is called to the faet that
although the tables will give results to more than three significant
figures, it is seldom that the base data or the requirements for which
the records are colleeted will justify the use of more than three signifi-
cant figures.

Table for converting discharge, in second-feet per square mile, into runoff depth,
in inches, over the area

o
[1 second-foot for 1 day = 86,400 cubic feet = 0s U LE (O 0,08719 inch deep on 1 square mile.]
27,878,400
Discharge Runoff (depth in inches)
(second-feet per

aquare mile) 1 day 28 days 29 days 30 days | 31 days
| b e 0.03719 1,041 1,079 1.116 | 1.153
2 R s e .07438 2,083 2,157 2.231 | 2.306
e .11157 3.124 3,236 3.347 | 3.459
L R P e L 14876 4,165 4.314 4.463 4.612
L R R R . 18595 5.207 5.393 5.578 5.764
L T A e .22314 6. 248 6.471 6,694 6.917
AR P A R M e S .26033 7.289 7,550 7.810 8.070
E R i L L PR R .29752 8.331 8,628 8.026 9,223
LB e R AR R R TR .33471 9.372 0.707 | 10.041 10.376

Nore.—For part of month multiply runoff for 1 day by number of days.

Table for converting discharge in second-feet into runoff in acre-feet

[i second-foot for 1 day = 86,400 cubic feet = %% = 1.983471 acre-feet.]
Runoff (acre-feet)
Discharge

(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 2301 238.0 246.0
9,917 2977 287.6 207.5 307.4
11.90 333.2 3451 A57.0 368.9
13.88 J88. 8 402, 6 416.5 430.4
15.87 444.3 460,72 476.0 491.9
17.85 499.8 517.7 535.5 553.4

Nore.—For part of month multiply runoff for 1 day by number of days.
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Table for converting discharge in second-feet into runoff in millions of gallons
86,400 % 1,728
281

-mltlion gallons, |

[1 second-foot for 1 day == 86,400 cubic feet == = 46,317 gallons == 0,646317

; Runoff (millions of gallons)

Discharge 1

(second-feet) 1 day 28 days 29 days 30 days 31 days
L iraa i o ata o h A (s e R e WA A 0.6463 18,10 18,74 19,30 20,04
Y AP P R o A PR T 1,203 36.20 37.48 38.78 40.08
Ble v b AT A A A 1.939 54.30 56,22 58,17 60,12
4... S T : i 2,585 72.40 74.06 77.56 80,16
R g mondieinn A 3.232 90,50 093.70 96,95 100, 2
...................... 3.878 108.6 112.4 116.3 120.2
CH s i tate 4.524 126.7 131.2 | 13! 140.3
L e A 5.170 144.8 149.9 | 155.1 i
e 5.817 162.9 168.7 174.5 180, 4

Nore.—For part nt mnnth multiply runoff for 1 day by number of days.

Table for converting runeff in millions of gallons into runoff in acre-feet
[1 million United States liquid gallons or 231 million cubie inches = 133,680,656 cubic feet, or

133,680

—— re= .

ALL560 3.0689 nere-feet, |

Units
Tens
0 1 2 3 4 5 6 7 8 9

[+ B L 3.07 6.14 92.21 12,28 15.34 18,41 21,48 24,55 27.62
1...] 30,69 33.76 36.83 39.90 42,96 46.03 49.10 52,17 55.24 58.31
rtred [ 3 ] 64,45 67,52 70,58 73.65 76,72 79,79 B2.86 | 85,93 89,00
3. 92.07 05.14 98.20 | 101.27 | 104,34 | 107.41 110,48 | 113,55 | 116,62 | 119.69
gy 122.76 | 125,82 | 128,89 | 131,96 | 135,03 | 138,10 | 141,17 | 144,24 | 147.31 150, 38
Sy 153.44 | 156,51 | 159.58 | 162.65 | 165.72 | 168.79 | 171,86 | 174.93 | 178,00 | 181.06
6.. 184,13 | 187.20 | 190.27 | 193,34 | 196.41 199, .48 | 202,55 | 205.62 | 208,68 | 211.75
7 214,82 | 217.89 | 220.96 | 224.03 | 227,10 | 230,17 | 233.24 | 236.30 | 239.37 | 242.44
8...| 245.51 | 248.58 | 251.65 | 254.72 | 257.79 | 260,86 | 263.92 | 266.99 | 270.06 | 273.13
9...| 276.20 | 279.27 | 282.34 | 285.41 | 288.48 | 201.54 | 204.61 | 297.68 | 300.75 | 303.82

Table for converting discharge in gallons per minute into discharge in second-feet

. 231 231
= = ——— = (),002227 nd-foot.
[1 gallon per minute %0 cubie inches per second S0X17%6 ),0022278 second 1
Units
Tens - ——
0 1| 2 3 4 5 6 7 8 | 9

[l R 0.0022 | 0.0045 | 0,0067 | 0.0089 | 0,0111 | 0.0134 | 0.0156 | 0,0178 | 0,0201
1...] 0.0223 .0245 L0267 L0200 L0312 L0334 L0356 L0379 L0401 L0423
2...| .0446 L0468 L0490 L0512 .0535 L0557 L0579 L0602 L0624 L0646
Sl . 0668 L0691 0713 | .0735 L0757 L0780 L0802 L0824 L0847 | .0869
4 .0891 L0013 L0936 L0058 L0980 L1003 . 1025 L1047 L1069 L1092
5 L1114 L1136 L1158 L1181 L1203 1225 L1248 L1270 L1292 L1314
[ L1337 L1359 L1381 L1404 L1426 L1448 L1470 L1493 L1515 L1537
7 .1559 . 1582 L1604 L1626 . 1649 L1671 L1693 L1715 L1738 L1760
8 L1782 . 1805 L1827 | L1849 L1871 L1804 L1916 L1938 . 1960 L1983
D e . 2005 L2027 L2050 | 2072 L2004 L2116 .2139 L2161 L2183 | .2206

Table for converting velocity in feet per second into velocity in miles per hour

[1 foot per second == 0.681818 mile per hour, or two-thirds mile per hour, very nearly : 1 mile
per hour == 1,4666 feet per second, In computing the table the values 0,68182 and 1.4667

were used. ]
Miles per hour for tenths of foot per second
Feet per second|
units) 0 1 2 3 4 5 6 7 8 9

0. iiiiiienad| 0,000 [ 0.068 | 0.136 | 0,205 | 0,273 | 0.341 | 0.409 | 0.477 | 0.545 | 0,614
R 682 L 750 818 886 995 | 1.02 1.09 1.16 1.23 1.30
7 ey AteTen 1.36 1.43 1.50 1.57 1,64 1,70 1.77 1.84 1.91 1.98
e e 2,05 | 2.11 2,18 | 2,25 |2.32 | 2,39 |2.45 2.52 | 2.59 | 2.66
FHESR A R R .0 2.73 | 2,80 | 2,86 |2.93 |3.00 |3.07 |3.14 |3.20 |3.27 | 3.34
S ] 3.41 3.48 | 3.55 3.61 3.68 | 3.75 |3.82 |3.89 |3.95 |4.02
O e 4.09 4.16 4.23 4.30 4.36 4.43 4.50 4.57 4.64 4.70
e canernas] BT || 4,84 || 4:91 4,98 | 5.05 | 5.11 So18 R 2515332 =] 5530
B caaan] S ohS 5.52 5.59 5.66 Ly 5.80 5.86 5.93 6,00 6,07
L 6.14 | 6,20 | 6.27 | 6.34 6.41 6.48 | 6.55 | 6.61 6.68 | 6.75
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CONVENIENT EQUIVALENTS

(Taken from U, 8. G, 8, Paper 425-C)

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

1 United States gallon of water weighs 8.34 pounds avoirdupois.
1 cubie foot of water weighs 62.5 pounds avoirdupois,

1 second-foot = 7.48 United States gallons per second = 448,8 United States
gallons per minute = 26,929.9 United States gallons per hour = 646,317 United
States gallons per day.

1 second-foot = 60 cubic feet per minute = 3,600 cubie feet per hour = 86,400

cubie feet per day = 31,536,000 cubie feet per yvear = 0.000214 cubic inches per
year,

1 second-foot = 0.9917 aecre-inch per hour = 1.983471 acre-feet per day =
723966942 acre-feet per year (= 725.050413 acre-feet per yvear of 366 days).

1 second-foot = 0.028317 cubic meter per second = 1.689 cubic meters per

minute = 101.941 cubic meters per hour = 2,446.58 cubie meters per day.

1 second-foot for 1 year (365 days) will cover 1 square mile 1,1312 feet or
135744 inches deep.

1 ineh deep on 1 square mile = 2,323,200 cubie feet = 0.0737 second-foot for
1 year.

1,000,000,000 (1 United States billion) cubie feet = 11,570 second-fect for one
day = 413 second-feet for one 28-day month = 309 sccond-feet for one 20-day
month = 386 second-feet for one 30-day month = 373 second-feet for one 31-day
month,

100 United States gallons per minute = 0,223 gecond-foot = 0,442 acre-foot
in one day.

1 foot deep (head of 1 foot) = 0.434 pound pressure on 1 square inch.

1 cubie meter per minute = 0.5886 second-foot = 4,408 United States gallons
per second = 1,1674 nere-feet per day.

1 ecubie meter, stere, or kiloliter = 1,000,000 eubic eentimeters = 1,000 liters
= i1,023.4 cubie inches = 264.17 United States gallons = 35.3145 cubic feet =
1.30794 cubie yards = 0.000810708 acre-foot.

1 acre-foot = 325,851 United States gallons = 43,560 cubic feet = 1,61314
cubie yards = 1,233.49 cubic meters.

1 million gallons per day = 1.55 second-feet = 3,07 nere-feet per day = 2.629
cubie meters per minute,
second-foot falling 8,81 feet = 1 horsepower,

—

1 second-foot falling 10 feet = 1.135 horsepower,

1 second-foot falling 11 feet = 1 horsepower, 80 per cent efficiency.

1 horsepower = 5,684,120 foot-gallons per day = 550 foot-pounds per second
= 33,000 foot-pounds per minute = 1,980,000 foot-pounds per hour = 2,545
British thermal units per hour = 76 kilogrammeters per second = 1.27 kilogram-

meters per minute = 746 watts.

1 horsepower, hoiler rating, requires the evaporation of 3414 pounds per hour of
water at 212°F. to dry steam at the same temperature; or the expenditure of
33,517 British thermal unitg; and in practice is developed by burning 314 to 4%}
pounds per hour of coal under 10 to 12 square feet of heating surface,

1 British thermal unit = 778 foot-pounds.

1 pound of bituminous coal contains about 14,100 British thermal units, or
11,000,000 foot-pounds of energy.
Second-feet 3 fall in feet
TR = net horsepower

To ealeulate water power quickly:

on water wheel realizing S0 percent of theoretical power,
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