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FOREWORD

Through cooperative agreements with the water-resources
branch of the United States Geological Survey, the Iowa Geolog-
ical Survey in association with other interested Federal and State
departments, institutions, groups, and individuals, has been
gathering considerable quantities of basic data regarding the
surface and underground water supplies of this State. In order
that such data may be made useful as they accumulate, a new
series of water-supply bulletins was started in 1942 with the
publication of No. 1 entitled “Summaries of Yearly and Flood
Flow Relating to Iowa Streams” prepared under the direction
of Lawrence C. Crawford, district engineer in charge of stream
and lake gaging in Towa. Carrying out the original policy of
publishing one or more such bulleting a year, a second paper,
also prepared under the direction of Mr. Crawford, is published
herein as Water-Supply Bulletin No. 2. Specific acknowledg-
ment is given in the body of the bulletin for the cooperation of
others outside the Federal and State Geological Survey.

Bulletin No. 1, which is a condensed compilation of all the
earlier stream-flow records that were obtained during the period
1873-1940, serves primarily as a reference guide and is useful
in preliminary studies. However, this second bulletin, which
presents records of stream flow collected in 1941 and 1942, con-
tains day-by-day records arranged for convenient use, and is
designed to facilitate detailed consideration of surface-water
problems in Iowa. It should be useful to Federal, State, county,
and municipal officials; and to industrial engineers engaged in
designing and building dams, bridges, power plants, water works,
sewage disposal plants, and other hydraulic structures; or other-
wise dealing with rivers and smaller streams.

A. C. Trowbridge
Director and State Geologist

111



CONTENTS

Page

Foreword .. ... . 198
Scope and alrangemcnt of uuml% 1
Previous State and IFederal ]mbllcatmn% 7
Cooperation and acknowledgments. ... 10
Explanation of field and office work...................._...... AN A ol 14
Accuracy of field data and computed results. 18
Gaging-station records... caisi 20
Supplementary data dnd t.\hlc 22
Upper Mississippi River Basin._..._..._........... .. . 25
Mississippi River main BEanii. .. e e eomeersesstirasbasies 26
MRS s DL RIver A M e G A Or e e i D
Mississippi: River at Glinton i e PR
Mississippi River at Keokuk... 3 e tal)

195 e K e e A s E Vo e i por e i ey o rle e B 34
Upper Iowa River near Decorah..........iii i 94

A LS QBT A R S R e 0 I i e 39
Nallow: River At L on s it s e g s e e s P e rat e nieae PO
Turkey River Basin...... 41
Turkey River at Elkader.. 41
Turkey River at Garber........... a4l

Little Maguoketa RiVer BaBIN i oot casasbsainsaaiiansisssarammesassssns 48
Little Maquoketa River near I}urango 48
Maquoketa River Basin... = 50
Maquoketa River near "\lamhestcr 50
\Iaquokcta River near \Inquokcta... 52
Wapsipinicon River Basin... = 56
Wapsipinicon River at Indf.pendence 56
Wapsipinicon River near Dewitt . .. 58

Jowa River BasIN: s i bt e dh iAo v eat e bravinns o e s S s o Lh
Towa River near Rowan ...
Towi Riverat Marghalltown i e oot nsiosdeutasssissannsasint rsnns
TIowa River near Belle Plaine..........ccoooiiiiiiit i
o I b LA B B o f e s e e
Towd Biver ot W apell 0 i it teresioss: farec: -divacossnsroreisoatsriasssita I I\
Rapid Creek near lowa City...
Ralston Creek at Iowa City.. ..
English River at Kalona........ R Gt
Cedar River gt Mitchall e e s
Cedar River ab T aneaville et ritasachasrsreraspnenssncitivy
Cedar River at Waterloo..........ccccceeemaicccniniacne.

Cedar River at Cedar Rapids......................
Cedar River near Conesville...
Shell Rock River at Greene.........ccc.iiierii it s eassssasssasssasnas
Tme Craal ot N O G e . s vt L reieka xhrgsna tinisas L s dnianorts
Lakes in Towa River Bagin.......omccereemmanecessissssesses

Upper Pine Lake at Eldora.........coiniiiin

Lower Pine Lake at Eldora....

Lake Macbride near Solon.........................
Glear i lia ke at Clenr Ul e 3t aaieis sk i tvalbis sas sy bamaestiss




CONTENTS

Page
Gaging-station records—Continued

Upper Mississippi River Basin—Continued
SEINKSR verdBas e for Sl e A Se e ICER L SRS ()2
B Skunk River near Ames.................... . 102
; Skunk River at Coppock e . 104
SKUNK RIVEL I RE AUPUBER oo v reises e ek resasssiinsss s o erreant .. 106
g Lakes in Skunk River Basin................... ... 108
Lake Keomah near Oskaloosa. . 108
Des Moines River Basin.. g . oy, 110
West Fork Des Moines Rwu near J:u,kscn, an . 110
Deg Moineg Rivarnear Foone. . o e ot e banris sy st 112
Des Moines River at Des Momu. T e e b
Des Moines River below Raccoon Rwer at Des Mumcq,,.,,,..,........... 116
DagiMomes Rivernear Tracy s oS e o e el T R
Des Moines River at Ottum\ul | . 120
Des Moines River at I\LOH{lu(luﬂ S e S e by
Heron Lake Outlet near Heron Ldke, \Imn e LR SIOH
East Fork Des Moines River near Hardy..............,,..... i S 2
Northiizard Crepkinear Glare e e TR
Boone River near Webster City....... .. 130
Raccoon River near Jefferson............ e 182
Raccoon River at Van Meter.......... .o 134
South Raccoon River at Redfield............................................ 138
P e 3 R g [ T o g b o T e e B 140
Middle River near Indianola. 142
South River near Ackworth.. ... .. ealididd
Lakes in Des Moines River Basin. . . 146
Springbrook Lake near Guthrie Center et e b
Lake Ahquabi near INdianola.....o oo ceeeereeee oo eseessssesessssseraeses 148
Lake Wapello near Drakesville............................... (Bt 150
Fox River Basin......... 152
Fox River at Cantril. . 162
Missouri River Basin' - oo 2 1ED
M ISR O R Y e T BN S eI e e R 156
Missouri River at Sioux City... B ST ot K el o B W N Y
Missouri River at Omaha, Nehr e 158
Missouri River at Nebraska City, Ncbr... ... 160
Big Sioux River Basin.............cooo..... ... 162
Big Sioux River at Akron.......... ... .. .. 162
VM Eoide ELEARTET o Ty i St bl S o B el e il g . L ) 167
T apds b TR AT A R TS S st o st o e i g e r oo ol [
. Little Sioux River Basin... e alyak
Little Sioux River at Spenccr . ey ANA
i Little Sioux River at (‘or:cct:o:w:llc . 173
T — Little Sioux River near Kennebec..........ooooooooooooooooooiioo. 176
_- Little Sioux River near Blencoe am(] ’I‘urm it e N TR
Monona-Harrison ditch near Blencoe and Tw NG rrar e e 180



CONTENTS

Page
Gaging-station records—Continued
Missouri River Basin—Continued
Little Sioux River Basin—Continued
West Fork ditch at Holly Springs........ccoooiiiniimmiicccnncnes 182

VAP e R IV ar ot N A D] et Oy e iass et eota toa fh e
Maple River at Turin...
Lakes in Little Sioux Rlver Busm
Spirit Lake at Orleans
Okoboji Lake at Lakeside Lahnrutorv, near | \hlfold e 190
Soldier River Basin........
Soldier River at Pisgah
Boyer River Basin...............
Boyer River at Logan...
Nishnabotna River Basin........
Nishnabotna River above Humbulg e e s et D O
East Nishnabotna River at Red Onk_..._.. S A T e O
Nodaway River Basin .
Nodaway River at Clannda

Chariton River Basin..........coa....
Chariton River near Centerville
Related gaging-station records collected in adjacent States.............. 206
Miscellaneous discharge measurements in Towa................... 206
Appendix i s 211
Units and definitions. ..o WD 1.5
H o r Al e Ny oS O e D B ehasss sk iaasds st #Ebsssisn{sonssksnsca csndortssiusnias 215
Convenient aquivalents s e s sroseivisams s tersasassegitmmnner s 217
TR s Fob sofl oty R B T e A e e e e e |

VI



PLATE

FIGURE

1,

o

il

6.

ILLUSTRATIONS

Page

Map of lowa showing loeation of stream-gaging stations and
lake gages operated by the United States Geological Survey
in cooperation with other agencies._______ ... .o

Gaging-station structures: A, Little Maquoketa River near

Durango, Iowa; B, IFox River at Cantril, Towa... ...

A, State Highway bridge and reinforced conerete gage house
and well on Des Moines River at Keosauqua, Iowa; B, Arti-
ficial control under bridge on State Highway 1, and recorder
house on Ralston Creck at Iowa City, Towa...................

Gaging-station equipment: A, Recorder house at water-level
gage on Lake Wapello near Drakesville, Iowa; B, Artificial
control for gaging station on Maquoketa River near Man-
T T R (1) T e el SIS o o etk ot (N ot v foi

Gaging-station equipment: A, Artificial control, gage house,
and cableway on Rapid Creek near Iowa City, Towa; B, Auto-

matic water-stage recorder in gage house at Hydraulic Lab-
oratory on Towa River at lowa City, Towa.............................

Typical design of river-measurement station showing rein-
forced concrete well and house for water-stage recorder........

Graphs of discharge at river-flow measurement stations on
the Mississippi River in Iowa, April-May 1941 .. ... .

Graphs of discharge at river-flow measurement stations on
the Mississippi River in ITowa, June 1942 ... ... ...

Stage and discharge graph of the Upper Iowa River near

Decorah and mass curve of precipitation at Conover, Towa,
ahER by O e L e e

Graphs of discharge at river-flow measurement stations on
the Towa River during the flood of June 1942......._ ...

Stage-discharge relations pertaining to the gaging station
and related gages on the Iowa River at Iowa City, Iowa...._..

Graphs of discharge of Rapid Creek near Iowa City, Iowa,
darnedloodioralnne 194 e e

Graph of runoff rate of Ralston Creek at Towa City, Iowa,
duringifloodiofiduna 04

. Duration curves of daily discharge for Nishnabotna River

above Hamburg, Raccoon River at Van Meter, and Skunk
RiverdregraAmiasieT owp st oSN

. Changes in stage-discharge and stage area relations at the

gaging station on Little Sioux River at Correctionville, Towa

VII

16

16

16

15

32

33

36

68

69

76

7

154

175



TABLE

TABLES

Page

List of gaging stations and lake gages maintained in Iowa,
showing period of records and related summary data.............

Numbers of United States Geological Survey Water-Supply
Papers containing results of stream measurements, 1899-1942

Gage height and discharge of Upper lowa River near De-
corah, Iowa, May 26 to June 6, 1941.. ..o

Hourly precipitation in inches from recording gage at Con-
over, Iowa, for period ending at indicated time, May 1941

Gage height and discharge of Turkey River at Garber, Iowa,
My 26 to June B4y e

Hourly precipitation in inches from recording gage at Mon-
ona, and Strawberry Point, Iowa, for period ending at indi-
cated time, May-June 1941, .

Gage height and discharge of Maquoketa River near Man-
chester and Maquoketa, lowa, Sept. 7-12, 1941,

Hourly and daily precipitation in inches during September
1942 at selected stations in the Maquoketa River Basin.........

Days of deficiency in discharge of Raccoon River at Van
Meter, Towa, for the years ending Sept. 30, 1933-42.. ..

Days of deficiency in discharge of Skunk River near Ames,
Iowa, for the years ending Sept. 30, 1983-42.. ...

. Gage height and discharge of Big Sioux River at Akron,

Iowa, May 25 to June 11, and July 29 to Aug. 9,1942.______..

Days of deficiency in discharge of Big Sioux River at Akron,
Towa, during the years ending Sept. 30, 1935-42.____ ...

Gage height and discharge of Floyd River at James, Iowa,
May 26 to June 12, 1942.....
Hourly precipitation in inches from recording gage at Sioux
Center, Iowa, for period ending at indicated time, May-

Days of deficiency in discharge of Nishnabotna River above
Hamburg, Iowa, for the years ending Sept, 30, 1929-42...__.

Gage height and discharge of Iast Nishnabotna River at Red
Oak, Towa, May 10-15, June 28 to July 3, and July 18-23, 1942

Miscellaneous measurements of Jowa streams during the
years ending Sept. 30, 1941 and 1942 ..

VIII

6b

156

137

164

166

- 169

170

198

201

. 207



-

Surface Water Resources of Iowa'

For the Period

October 1, 1940 to September 30, 1942

Prepared under the direction of

LAWRENCE C. CRAWFORD

SCOPE AND ARRANGEMENT OF RECORDS

The State and Federal cooperative program for the systematic
collection of stream-flow records in ITowa was initiated in 1914,
although a few records were obtained by special arrangements
during an earlier period. Since the beginning of the cooperative
program measurements of stage or discharge have been obtained
at about 100 stations on Iowa streams and lakes for periods of
various lengths. The longest records are those for the Missis-
sippi River at Le Claire and Keokuk where authenticated data
have been used to extend the record back to 1873 with decreasing
accuracy for the earlier years. In addition to the records of
daily stages or discharges, hundreds of measurements of a mis-
cellaneous character also have been made at other points.

The gaging stations that have been maintained on streams and
lakes in Iowa at various times are listed in table 1, pages 4
to 6, which shows the periods of operation and other per-
tinent data. Summaries of stream-flow records, 1873-1940, were
published in Towa Geological Survey Water-Supply Bulletin No. 1
for the stations shown in italics in table 1. The location of all
stream-gaging stations and lake gages, that have been operated
by the United States Geological Survey in cooperation with other
agencies, is shown in plate 1, Although gaging stations are now
maintained on nearly all the principal rivers of the State, it will
be noted that a relatively large number of stations have been in
operation only a few years. Stations with dates followed by a
dash in table 1 were active on September 30, 1942.

! Published with the approval of the Acting Director, Geological Survey, United States
Department of Interior.



2 SURFACE WATER RESOURCES OF lowa, 1941-1942

During the period October 1, 1940 to September 30, 1942, about
80 stations were maintained on rivers and lakes in Iowa by the
water-resources branch of the United States Geological Survey in
cooperation with various State and municipal or other federal
agencies, especially the Corps of Engineers, U. S. Army. More
than 150 miscellaneous discharge measurements were made at
other places where the data were specifically requested or the
need for information was evidently of State interest.

The State of Towa is naturally divided into two major drainage
basins (see pl. 1), one of which, comprising about two-thirds of
the total area, is in the Upper Mississippi River Basin, and in-
cludes the Des Moines, Skunk, Towa-Cedar, Wapsipinicon, Ma-
quoketa, Turkey, Upper Iowa Rivers, and other smaller river
systems. The remainder of the State, from the Big Sioux River
on the north to the Chariton River on the south, is in the Missouri
River Basin.

For the purposes of measuring and reporting stream fiow,
the United States Geological Survey has divided the United
States into areas comprising 14 major drainage basins as in-
dicated below:

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

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

3. Ohio River Basin.

4. St. Lawrence River Basin.

5. Hudson Bay and Upper Mississippi River Basins.
6. Missouri River Basin.

7. Lower Mississippi River Basin.

8. Western Gulf of Mexico basins.

9, Colorado River Basin.
10. The Great Basin,
11. Pacific slope basins in California.

12. Pacific slope basing in Washington and upper Col-

umbia River Basin.

13. Snake River Basin.

14. Pacific slope basins in Oregon and lower Columbia
River Basin.



WATER RESOURCES BULLETIN 2

PLATE 1

IOWA GEOLOGICAL SURVEY
< M 1 N N 13 s o) T A
: e K0 SE I e )
Fy TUTTLE LAKE 7
I .’ q‘, ?’ ' J | { )
of ¢ ' ] !
o ? / MITCRELL
B ol l 24 | ;o 1 Y
e E e e - et B S IR
x + N } F oo oo E_i_._ )
o S ; A .
e LR it e AW : '
o l 4 [ ' WICLEAR LAK | Q R\_\ P
N0 R e G iz Tl ! ',
o s 3. 1; [ | SR b & Ciee,. cum’on i
PR e e s e R P SR = e ELKADER
| | G g | |oreEnE i L ye LIRS
3, HARDY ! i % i i -
l ‘ 3 Leon B rowanfy, | ARksVILLERye | { o0 i X0
= L N
v I < x| @ fumeod i : | Lorg I & | | oARBER s, =
! X Rt SR,
.l [ = Ve J % ‘ JANESVILLE T } el ~ '\\\
A oS b : - !
- ¢ P e Pl OSSR NG A SR — v DURANGO R SRR
-K//Z @ : + & T T uo&)GE f P ] i MATERLOO] NoEPENDENCE l o
TSiogx ciry ¥ CLO‘*E L} ) i | Q 0 LIOWAS NG L & kl MANCHESTIER  <~ied N
2 3 CTIONYILL 1 FALLS i
: J e ‘ RTL S A Sl Lo L | DELHI™ >
HoLLY sPRINGS g d | Ty | ¥ JLOWER PINE Lake| N i Sl
T e A — —
e | , TE ‘1 | e
z e LA A D ORI BRI (0D 01 S e : | CENTRALRY =
. O 5 \ | % | | | aTy STONE CITY
3 i :
7 ® s e ; i . MARLALLTOWN | | | " umatoreta o
m 7 yFNNEBEG 3= L BoONE [\@)AmES | ! | cepar ‘re,. N a2
a2 O, e & @UEFFERSON | ) ' h | i capDs” | T
oo URIE © . i | ! ! ! Bever ! i l'_— = . CLINTON
st 5 : ! | e 1 BELLE PLAINE | | g
m % N e g L i L SR PR T e 5 & el oy - Bl gt = e R T T DEWITT A
) DlsGAH ’ 5 l : 1—6 T i v LAKE MSBRIDEg e, | / o
9 o ke on
& y N SR % X | SO l CPRALVILLE, | ROCHESTER
» ¢ | spﬂﬂnesnox@ L5y ! | % | , ' . c 4
- @ A 7 LAKE ! ! DES MOINES ! | | Veatsehn en | LE CLAIREj}
[/ flosan $ ' Loy van | DES MANES % | : WA CITY TeE e
2 I N 2 Y@ vor AMETE OP@BELOW | RACCOONY# “! L 1 2 o
» i 10 il s
; ) MUSC
2% 3 o, Rbeens | 1 : P
‘ $ (e I Ll |kaLONA el 7 >
E N ‘ 1 | i conesvigLe
o T o B, LAKE l ' Vi
1@ N KEOMAHE) > | s
VAR / LRAGKH | ~—r | wapELLOGD %
> 7\ = ~—f‘~ -— S IC RS, B e
| | 4
Pl' i £ . ai®
> ar RED | 0AK
WHITE e
—_— _C_LQPD S o fh o ICEEIPCA - o R e et e OSSR T e b
g2 4
o
o .
NES CI’:,SVKA @ HAMBURE fENTERVlLLE
3 ,_BLANCHARD e @  RECORDING GAGE
93°
S o ! U @  NON-RECORDING GAGE
: = : O (keokur
These stations are used to determine the range of stage and flow, and enable the collection of accurate
@  LAKE GAGE
and reliable facts concerning the surface water resources on a State-wide basis.
L e () DISCONTINUED
% = = R ——— S October, 1942
other agencies.

Plate 1—Map of Iowa showing location of stream-gaging stations and lake gages operated by the United States Geological Survey in cocoperation with



SCOPE AND ARRANGEMENT OF RECORDS 3

In this classification, rivers of Iowa are included in two of the
major drainage basins (Part 5 and Part 6) as previously out-
lined, for each of which a water-supply paper is issued annually
by the United States Geological Survey. However, a State pub-
lication to be most useful should contain records on a State-wide
basis and in one volume. Therefore, this bulletin has been pre-
pared as one of a series of water-supply bulletins of the lowa
Geological Survey presenting results of measurements made on
streams and lakes in both the Upper Mississippi and Missouri
River Basins in lowa during the water years ended September
30, 1941 and 1942. Records of daily flow or lake stages that
were obtained at about 80 gaging or lake stations during the
two-year period are given, together with other related data and
the results of miscellaneous measurements that were made dur-
ing the same period. These records are also being published in
four United States Geological Survey Water-Supply Papers, 925,
926, 955, and 956.

Since 1933 the general cooperative program has included rec-
ords of lake levels and supplementary discharge measurements
as a part of the cooperation because of the authorized jurisdiction
of the State Conservation Commission over artificial State-owned
lakes, meandered streams, and natural lakes of Iowa. There-
fore, the records of stage of water surface in lakes have been
included in this publication in order that the data may be readily
accessible to all State interests.

The gaging station records, concerning which detailed dis-
cussion is given in a later section, are presented in accordance
with the regular practice used by the United States Geological
Survey in its water-supply papers, the main drainage basin sub-
divisions included in this report being the Upper Mississippi and
the Missouri River Basins in Towa. In these basins the stations
on the main stem are listed first, in downstream order, and then
stations in the major tributary basins are listed in a similar
manner beginning with the uppermost basin. In the table of
contents the stations are listed in the order in which the records
are presented in this report; in the index the stations are ar-
ranged alphabetically according to stream and place names;
other items of importance are also included in the index.



Table 1.—List of Gaging Stations and Lake Gages Maintained in Towa Showing Period of Records and Related Summary Data

Gage nght ]
- in Feet Discharge in Second-Feet
Altitude L
Stream Drainage Type of of zero Discharge :
(or Lake) Place area Gage above Records Maximum Minimum
Station (sq. mi.) M.B.L. Available
(feet) Max. Min.
Date Flow Date Flow | Mean
1 2 3 1 5 6 7 B B 10 11 12 | 13
MISSISSIPPI RIVER BASIN
Webster Cit. 842 June 30, 1942 3,060 Jul) 2.1. 1940 ......... 24]....... =
: Rapi 6,640 Mar. 19, 1929 72,000 gt = = 178 | 2,992
e : 7,840 Aug. 6, 1942 31,300 | Feb. 2, 1940 ..... 323 l..... ..
Oadars7licidie s vs--| Janesville....... B B T 7 e T B T T ¢ e B e P i (e ] bt e
April 1, 1933 27,700 | Oct. 21, 1022, 28
Codarysisnisioniso .| Mitehell.......... 845 PRl 1038 | 137000 L el
Cedar........ et e Rochester........| 7,280 [ T SRS RIS IO RRER e SS e eaa e e S S Sl A Pt S :
ColliEisssessivssnevososal Wakerloo o200l 5,100 .09 June 4, 1041 23,000 | Sept. 2, 1041.. . o] 488 |,
Des Motnes......... i | BOODE s s avnvan] | E4N0 §71.52 \s June 6, 1918 32,000 | Jan. 28, 1040. . **17 | 1,356
Des Moines..............| Des Moines....... 6,180 | Recorder..... rrpad W IR T S P e o bt e e e Ry T e [ S [
1927, 1832-,...|t116.5 |........ June T, 1018 41,500 | Jan. 29-30 1840.. 24 1,808
Des Moines below -

Raccoon River......... Des Moines....... 0,770 | Recorder..... 773.74 ]M(F ..... 0.03 *4.21 | May 12, 1042 17,000 | July 27, 1940, ........ LR oG
Dea Moines......ovnnees EIoD: cosxeszases 13,300 | Chain..... A Bremesi g DEfLaRE S okl *14.00 *.98 | April 8, 1933 35,400 | June 11, 1034......... 44 2
Des Moines. ...... et Fort Dodge....... e e ORI Co e R 19‘[!5—5 11=13; o lenmnsana .80 | March 26,1906 12,000 B o aminace
Des Moines......coceuues Ralo sttt bes 4,170 | Recorder.....|.......... 191827, ianren 14.0 *— 15 | May 30,1915 18,500 | Oct. 015, 1922, ......... SRR P

Sept. 13, 1025 ... 11,451
Des Moines. . ... S .| Keosauqua.......| 13,900 | Recorder..... 558.10 | 1903-6, 1910~,..| 27.85 | *-.58 | June 1, 1003 07,000 | Jan. 30, 1940.. **40 | 4,715
Des Motnes. ., .| Ottumwa......... 13,200 | Recorder..... 62277 | 1917 oonvee 166 {aeaas June 11, 1917 58,700 | Jan. and Feb., 1540, *“*30 | 3,098
Des Moines. ... e laesit Tracy 78 | 1920-27,33-35,
*1.98 | June 28, 1935 54,600 | Feb. 28,1040 . __..... **a5 | 3,572
1.45 | Nov. 7, 1941 3.580 | July 24, 25, 1940, ..... R R | e
2.41 | Nov. 2, 1041 3,340 | Jan 25-29, 1840, .. ... b | e
Cantril AN Oct. 9, 1M1 5,220 | Aug. and Sept. 1941. .. [ ey
Belle the .......... : *3.48 | June 6, 1942 9,450 | Jan 5. 1040........... 18 s
Coralville. ... 3,060 | Recorder.....| G45.00 | 10— .........]ieeiieeeloninnifnienmmnunieeefiiianieese Jinsacasiiiaecnisnnnns s sanaa e canns
Towa City. 3,230 Recorder P S 19.45 |....... . June 7, 1918 36,200 Dec 20,1016, . ......| ‘**10 1,432
Jowa Fal 41 Wire-weight !Bll MLAM0=] A6Y it it st [vii e v s | Sasai e uvtbasivisve e [naviies | sesesasa
.| Marshalltown..... 1,500 Record (06 | 1003, 15—27.33* il [ B JER June 4, 1918 42,000 | Nov. 24, 1017......... 2 614
ROWED: .+ vevrsnns 396 | Wire-weight. .| .co.o....| 1040— .. ....... 9.37 2.98 | June 5, 1941 1,450 | Sept. 67, 1041_.... ... rs A e e
Wapello......... 12,480 | Recorder..... 548.98 | 1916=, . ... 162350t Mar. 19, 1929 67,500 | Dec. 15-17, 1916...... 400 | 5,742
Indianola, oo o ooeslieeunernss T ] L Sl 1036 .. 00rnned  7.65 17876071 June 9] 1941 L.....0....] Dee.22-25,1039... ...l

ZFET-TFGT ‘YA\O] 0 SIOUNOSAY UALVA\ HOVIUNS



4 4 ' ’i

16,

88 L i

Maguoketa
Maquoketa..............| Maquoketa.......| 957 | Chain....oio.|oee ... 1008140000000 | 140 7700807\ e
M nl'da 6, 1937 27,500 | Sept. 15, 1931...
9, 1841 8,240 | July 27, 1940. .
4 3, 1036 | 137,000 | Dec. 14, 1933.. .
Clinton . 13, 1042 [**109.600 | Dec. 27230, 1930
Keokulk. 18, 1888 | 314,000 | Dec. 27, 1933.........
LeClaire . J 25, 1880 [ 250,000 | Dec. 25-27, 1633
McGrc.gm' o ' Recorder. .... June 7, 1942 (**113,800 | Dec. 9, 1936..........
Muscatine. 09,400 Recordentr ol Jorimm e iaged e lpssnssnl o i bastalecae s o s Lon s chna e Do
orth..... Norwalk 348 Wire-weight. . May 12, 1042 4,350 | Oct. 22-27, 1940, . ...
Aug. 13-16, 1941, .....
257 Wire-weight. . June 5, 1642 1,240 | Mar. 6, 1940... _......
1,610 Wire-weight. . 3,060 | July 28, 1940. ... _....
3.410 Recorder 40,000 | Jan. 22-31, 1940. . . ...
1,360 | In cvery year.........
3,390 | 1940 and 1041 __ ...
19,800 | Aug. 2, 1934 . sbda
12,000 | 1935 and 1835
3,540 | 1034 and 1637..
44,500 | Auz—Sept. 1934 .0
15, 1930 25,200 | Jan. 27, 28, 1940 _ ., ..
....... ire-weight . June 0, 1041 12,100 | July 21-25, 1940. . ....
ield 005 Wire-weight . Aug. 28, 1042 6,380 | July 26, 1940.........
Bpringbrook Lal Guthrm Center. i loviines ++| Btaff July: 28, 104210000000 Ang. 31, 1936.........
Squaw Creck . meR G A 210 June 4, 1018 6,900 | Aug. Sept.. 1919, ......
Sugar Creck Keokuk.......... 113 Sept. 16, 1926 15V B R R e
Turkey.... Elkader.......... §02 May 31, 1041 190,300 | Jan. 23, 26, 26, 31, 1940
Turkey...... Garber........... 1,530 IUI-'&-'lﬁ. 19-27,
1929-30, 32-...| 28,06 |........ Feb. 23, 1922 26,600 | June 29, 1034......... 46 812
Upper Towa.o.ovveenaanns Decorah.......... 560 lnl:i 14, 10-27,
33-“. ....... [ e May
Upper Towa.. .. Domhzstcr ....... 761 w (R May 30
Upper Pine Lake.........] Eldora. . .ovvivei]orinnaanes ~1.18 | June
apsipinicon Oentrnl Cm ...... 1,270 | Wireweight..| 81224 | 10M40-..........] 170 ... _...\................
Wapsipinicon............| Dewitt......... 3 i *.94 | Mar
Wapsipinicon lndependrnu- ..... 1060 | Recorder.....] 882,85 | 1033-..........| 13.46 ... .... June
Wa Stone City........| 1,310 Rl pestaatale e [T IS (e N L F N (R M
Ww. Humbolt......... 2,295 Wire-weight. . 2.16 | June
¥ Dol e 24 Wire-weight. . 2.64 | May

Bee footnotes at end of table,
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Table 1.—List of Gaging Stations and Lake Gages Maintained in Iowa Showing Period
of Records and Related Summary Data—Continued 7

Gage Height I
in Feet Discharge in Second-Feet
Altitude
Stream Drainage Type of of zero Discharge ")
(or Lake) Place arca Gage above Records Maximum Minimum
Station (sq. mi.) M.8.L. Available
(feet) Max. Min.
Date Flow Date Flow | Mean
1 2 | 3 4 5 [ 7 8 9 10 11 12 13
MISSOURI RIVER BASIN
8,851 Recorder. ... 1) U 1935 e oi s June 4, 1942 21,400 | Feb. 26-28,1936...... 2o | 504
810 i 2 1918-25, 37-.. 19.17 * 80 | July 9, 1940 13,600 | Sept. 27-29, 1918...... 0 8
727 1938—..........] 23.40 1.99 | Mar. 13, 1939 16,500 | 1938 and 1940........ e i) I FRetantie
800 1918-25, 1936-..] 18.50 |........ Mar. 4, 1937 9,600 | Aug. 18, 1936.........| **6 266
918 £ 1934~ 18.75 *4.74 | June 4, 1942 6,280 | Aog. 20, 27, 1936...... v | 115
2,450 | Recorder.....
i, June 12, 1919 10,700 | July 17-25, 1936. ..... .*2.8 608
Little Sioux...cocvinvasas Kennebee. . ...... 2.730 | Wire-weight. . June 6, 1942 4.380 | Jan. 25-31, 1M0.......| **24 e
Little Sioux, . :! Bpeneer. . 1,030 | Wire-weight. . Sept. 16, 1938 5,000 | Jan23,1937......... N 198
Little Sioux,.... Turin. ... 4,460 | Wire-weight. . June 6, 1942 4,130 | 1939 and 1940......... 0
Magle. ..... 66 Wire-weight. . June 30, 1942 4,950 | Jan 6-8, 1M42......... **30
Maple... = Wire-weight. . June 4, 1940 2,920 | Jan. 18-23,1940......| **4
Missoury. . .... fer LA Recorder. . ... April 1, 1929 190,000 | Jan. 11, 1940 .........|3,060
Monona-Harrison Diteh. ..} Wire-weight . - July 1, 1942 5,200 | Sept. 8, 1041......... o Wi
Nighnabolna. ....vouiinns Wire-weight . . Mar. 12, 1930 24 600 | Aug. 30,1934, .. ...... .5 G6T
Nodaway. ....... Wire-weight . . May 21, 1937 14,000 | Aug. 25,1919........ : i} 212
Okoboji Luke. ... Recorder. . ... 1,391.76 Saht AT 108 | sy Nov. 1034, Jan. 1935... .. ...ooc]oceeiinn
Perry Creek. . ... Wire-weight. .| 1,001.73 June 4, 1040 4,680 | 1930, 1941, 1942....... 1B e
SOl L L e Wire-weight. .| 1,036.34 June 28, 1942 17,800 | Jan. 10, 1942......... .47 R PANERA
Spirit Lake.. . .ivseasasas Float.........| 1,387.25 May 26, 1030 |..c.c..... Oct. 20,1935, . ...... ke gy Vaatareas
ek A LS Recorder.. ... 040,32 Mar. 12, 1939 9,080 | 1934, 1937, 1939....... 0 43.0
Thompson (Grand). ...... Recorder. ... 875.55 .| July 19, 1922 16,700 | Sept. Oct. 1018.....,.. i Py R
W. Fork Diteh........... Wire-weight . .| 1,052, 82 June 4, 1940 3,360 | Sept. 0, 1941...cvoi] 'L fieiiiiss
W. Nishnabotnn,......... Chain. ;... % 3 April 19, 1920 12,000 | Sept. 15-18, 1918, ....] **® |........
W.Nodaway. ..oooovnnes O 2, .0 o fea, 2L idy o June 9, 1924 6,200 § 10181921 1025......] **L loeeiiees

Summarics of strenm-flow records, 1873-1940, were published in Towa Geologieal Survey Water-Supply Bulletin No. 1 for the stations shown in italies type.
*Oceurred at a time other than date given for extreme of discharge.

*eMean daily discharge.

TiFormer site.

L [23 '
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SURFACE WATER RESOURCES OF lowa, 1941-1942

PREVIOUS STATE AND FEDERAL PUBLICATIONS

The records of the United States Geological Survey and coop-
erating agencies form the original source of practically all the
existing quantitative stream-flow information in Iowa. The
annual water-supply papers of the Survey that include basic
data for rivers in Iowa are shown (Part 5 and 6) in table 2.
This table gives, by years and drainage basins, the serial num-
bers of the water-supply papers published from 1899 to 1942
that contain results of stream measurements. Table 2 will be
convenient as a source reference to daily discharge records and
related information. An index of gaging stations maintained in
the United States prior to 1904 has been published in Water-
Supply Paper 119.

The data for any particular station will, in general, be found
in Survey reports covering the years during which the station
was maintained. For example, the data for 1941 and 1942 for
any station in Iowa, which is covered by Parts 5 and 6, are pub-
lished in Water-Supply Papers 925 and 955 or 926 and 956,
respectively. These reports contain station records for a number
of States in the Mississippi and Missouri River Basins for those
years except where publication was delayed because of insuf-
ficient basic data. Miscellaneous measurements at many points
other than regular gaging stations have been made each year
and are published under “Miscellaneous discharge measure-
ments” at the end of each of the several reports.

Each of the United States Geological Survey Water-Supply
Papers 871 to 884 for the year 1939 (see table 2, p. 8), con-
tains a summary of yearly discharge at gaging stations in the
area covered by that report. Only gaging stations at which ten
or more complete years of record had been collected were in-
cluded in those summaries. Such summaries are available also
in separate reprints. The records for certain stations in lowa
are presented in Water-Supply Papers 875 and 876 which con-
tain stream-flow records collected in Iowa and adjacent States
in 1939.

Records of discharge have been published also in a few reports
by State agencies in Iowa. In 1935, the Iowa State Planning
Board sponsored and published a State report, “Stream Flow
Records of Iowa, 1873-1932.7 That report was prepared in
collaboration between the Iowa Institute of Hydraulic Research,
various relief administrations, and the United States Geological
Survey. It contains records that are largely based on field data



Table 2—Numbers of United States Geological Survey Water-Supply Papers containing results of stream measurements, 1899-1942

Year 1 3 4 5 3 7 8 9 10 11 12 13 14
1859 &... 35 38 36 36 e36, 37 37 37 437, 28 38, 39 | 38, f30 38 38 38
1900 Boes 47, h4B 48, 149 49 49 49, 150 50 50 51 51 51 51 51
180140 0es 85, 75 65, 75| 65, 75 %65, €6, 75 es, 75 | x65, 6, 75|66, 75 E6, 75 66, 75| 68, 75| 66, 75| 66, 75 €6, T5
1902, 2404 B2 83 | =82, B3 %83, BS B4 83, B84 B4 85 85 85 85 85 85

3 87 98 97 | k88, 99, nl00 59 29 85 100 100 100 100 100 100

©124, ples, qlee 128 129 kiza, 130 130, rial klied, 131 i3z 133 (133, 8134 154 135 135 135

0165, pl6s, qle7 165 170 171 172 k169, 173 174 | 175, t177 | 176, s177 177 178 178 | w177, 178

0201, p202, q203 205 206 207 208 k205, 209 210 | 211, t213 | 212, 8213 213 214 214 214

241 243 244 245 246 247 248 249 | 250, s251 251 252 252 252

1809..... 261 2563 264 265 268 257 268 269 | 270, 827 271 272 272 272
1910, evss ZB1 2B 254 ZES z86 | eea | 289 290 251 292 e

191150 301 304 305 306 307 308 309 310 311 312 a1z 312

1912400 es 3zl 324 325 326 227 328 azg 330 331 | 332-a| 332-B 332-C

19XS sews 51 154 355 358 357 358 359 360 361 | 362-A | 362-B 362-C

19144000 1 384 388 386 387 288 385 390 391 392

b L) - P ) 405 %08 407 408 409 410 411 412 413 414

434 435 436 437 438 439 440 441 442 443 444

454 455 456 457 458 459 480 461 462 4863 464

474 475 476 477 476 479 480 481 482 483 484

504 505 506 507 508 509 510 511 512 513 51

524 B2E 526 527 528 520 B31 ot !i'isi‘ll

544 545 546 547 548 549 550 551 552 553 554

564 565 566 567 568 569 570 571 572 573 574

584 588 588 S87 588 589 580 591 592 583 594

604 £05 508 607 608 609 610 611 612 613 614

i) 624 825 628 B27 820 [34) B30 3% 532 [:R5) T34

1927 canss 641 644 645 648 650 651 652 653 654

192B..0.0 661 £64 665 €65 670 671 672 673 674

2 661 €84 685 685 690 691 692 693 694

698 539 700 701 705 706 707 708 709

711 AT Ti5 TG 20 T2l ] f) 24

1932000 728 729 730 731 735 736 37 738 739

19334445 741 744 745 746 750 751 752 753 754

1934s0p00 756 759 760 761 765 766 767 768 769

1938...:4 781 784 TS 788 790 791 792 793 794

BOL BO4 505 BOG BI0 BI1 BIZ BIS BI4

821 824 825 826 B30 B3l B3z B33 B34

851 854 855 856 860 861 862 BES B64

1989 5ia B71 874 875 276 880 881 882 Ba3 884

1940..... 891 894 B9S 895 900 901 902 203 504

1T ey B2l G524 025 976 930 531 93z ] R

1942....0 951 054 155 956 460 961 962 963 964

a Rating tables and index to Water-Supply Papera 35-39contalned in Water—Supply
Paper 9. Tables of monthly discharge for 1883 in 21st Annual Report, part 4.

b James River cnly.

c Gallatin River.

d Green and OQunnison Rivers end Colorade River abeove Gunnlson Rlver.

e Mojave River only.

f Xings and Kern Hivera and scuth Paciflc slope baaina.

g Rating tables and index to da.e--Supp‘y Papera 47-52 and data on precipltation,
wells, and i{rrigation in Californ ‘tah contatned in Water-Supply Paper 5Z.
Monthly dlschnrge for 1900 in 224 1 Report, part 4.

h Wissahicken end Schuylkill Riveru to Jamea River.

i Scloto Hiver.

M

Loup, Platte, and Elkhorn Rivera and tributaries below Platte River
Tributaries of Mlaslisalippl River from east.
Lake Ontario and tributaries to S5t. Lewrence River proper.
Hudson Bay only.
Hew England rivers only.
Hudson River to Delaware Rlver, incluaive.
Susquehsnna River to Yadkin River, inclusive.
Platte and Kansas Rivera.
The Great Basin California, except Truckee
Basins.

t Below mouth of Gila River.

u Rogue, Umpqua, and Siletz Fivera only.

CEE LR R F b

and Carson River

oo
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PREVIOUS STATE AND FEDERAL PUBLICATIONS 9

collected by the Survey and previously published (some of which
have been revised), as well as some records not included in the
annual series of water-supply papers. It presents in one volume
of 567 pages the daily stream-flow records for 37 gaging stations
in Towa prior to December 31, 1932, together with a gazetteer of
streams supplementing Water-Supply Paper 395-1 published in
1915 entitled, “Gazetteer of Surface Waters of Iowa.” Unfor-
tunately, it has not been financially possible to publish a similar
one-cover summary of all the daily discharge data collected and
published in the annual series of water-supply papers of the
United States Geological Survey during the period 1932-40.

A condensed compilation report, “Summaries of Yearly and
Flood Flow Relating to Iowa Streams, 1873-1940,” was published
in 1942 as Water-Supply Bulletin No. 1 of this series. The prin-
cipal basic data in that report consist of summaries for gaging
stations on rivers in Iowa and rivers adjacent thereto for which
records for five or more complete years had been collected. The
summaries include a comprehensive description and history of
each station, followed by a table of maximum and minimum
daily discharge and yearly mean discharge and runoff for the
water years and the calendar years for the period of record
prior to 1941, In addition, the results of approximately 300 mis-
cellaneous discharge measurements made within the State of Towa
are included with some other unpublished material. A summary
of maximum discharges at 115 places is given, together with
other data pertinent to flood flow in Iowa.

For supplementary related technical data, certain reports of
the Corps of Engineers, U. S. Army, that contain the results of
river surveys and studies are valuable sources of reference.

In connection with local and specialized investigations for the
collection of hydrologic information, mention is made of the
following reports: (1) A Summary of Hydrologic Data, Ralston
Creek Watershed, 1924-35, by F. T. Mavis and Edward Soucek,
University of Iowa Studies, Bulletin 9, 1936, published by the
lowa Institute of Hydraulic Research, contains detailed sum-
maries of the data pertaining to rainfall, runoff, and ground-
water levels, together with annual summaries of land use within
the noteworthy Ralston Creek investigational area; (2) Soil
and Water Conservation Investigations, Technical Bulletin No.
558, U. S. Department of Agriculture, 1937, published as a part
of a cooperative project with the Towa State College, gives re-
sults of studies of runoff and erosional losses from 5 areas of



10 SURFACE WATER RESOURCES OF Towa, 1941-1942

less than 5 acres each, on the 200-acre Lawson farm near Clar-
inda; and (3) Rainfall and Discharge Records for Northern
Iowa Drainage Districts, by W. J. Schlick, Bulletin 141, Iowa
State College, 1939, is a rainfall and runoff report covering the
growing season during 1920-32 in several drainage districts of
northern lTowa, released by the Towa Engineering Experiment
Station at Ames, Iowa.

An 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 presents interesting material of historical character,
together with some associated technical information.

Some of the State and Federal publications to which reference
has been given are out of print. Water-Supply Bulletin No. 1
may be obtained from the Iowa Geological Survey. Water-
supply papers not out of print may be purchased at nominal
cost from the Superintendent of Documents, Government Print-
ing Office, Washington, D. C.; price lists will be furnished on
application. Complete sets of these publications may be con-
sulted at the office of the Geological Survey in Iowa City, and
at public libraries in the principal cities. Lists of the Geological
Survey publications, both for the State of Iowa and the United
States, may be obtained upon application.

Although records kept by various commercial interests, such
as utilities, railroads, and milling companies may sometimes
be a source of data, information of this kind is usually unpub-
lished or not readily available, and therefore frequently over-
looked. It should also be mentioned that engineering officials.
of counties and cities, and occasionally other individuals, have
kept records, particularly of flood elevations, that are of con-
siderable value for some purposes. It may be desirable to include
such data in future reports as they are discovered, authenticated,
and made available to the cooperative program.

COOPERATION AND ACKNOWLEDGMENTS

The data presented in this report were collected by the district
office of the water-resources branch of the United States Geo-
logical Survey, located since 1932 in the Hydraulics Laboratory
of the Towa Institute of Hydraulic Research at the State Uni-
versity of Iowa. The activities of the Survey office are carried
on in cooperation with several agencies and under the general
sanction of State and IFederal statutes authorizing the investi-



COOPERATION AND ACKNOWLEDGMENTS 11

gations and providing modest funds therefor. It should be men-
tioned that, in the Federal appropriation acts, the availability of
the basic Survey funds is made contingent upon the States or
municipalities contributing at least one-half of the total cost
of the work. Since 1930, these appropriation acts have carried
the following important proviso:
That no part of this appropriation shall be expended in co-
operation with States or municipalities except upon the basis
of the State or municipality bearing all the expense incident
thereto in excess of such an amount as is necessary for the
Geological Survey to perform its share of general water re-
sources investigations, such share of the Geclogical Survey

in no case exceeding 50 per centum of the cost of the investiga-
tion.

Several municipal, State, and Federal agencies, as well as
private organizations, have cooperated in the execution of the
work whereby the records of stream flow have been obtained.
The various agencies and organizations have cooperated either
(1) by furnishing data or (2) by assisting in their collection.
Acknowledgments for cooperation of the first kind are usually
made in connection with the description for each station af-
fected ; cooperation of the second kind in effect at the time of
this publication is outlined in some detail in the following para-
graphs.

Since the re-establishment of cooperative stream gaging in
JTowa in 1932, the Iowa Institute of Hydraulic Research of the
State University of Iowa has performed an exemplary function
for the State of lowa. Through the efforts of the late Prof. I, A,
Nagler and the subsequent activities of the Institute, an impres-
sive portion of the State cooperative stream-gaging program has
been made possible over the years through the facilities of the
Institute concerning which some specific references are made
with the station records.

The State Conservation Commission has assisted with the
State-wide program in several ways, and has provided coopera-
tive funds with specific reference to the interest of the Commis-
sion in lake levels and recreational facilities along the streams
of Towa.

During the fiscal years ended June 30, 1941 and 1942, the
work in the State program in Iowa was accomplished under co-
operative agreements between the United States Geological Sur-
vey and the following organizations: Iowa State Conservation
Jommission, . T. Schwob, Director; State University of Iowa
Institute of Hydraulic Research, I'. M., Dawson, Director and
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Dean of College of Engineering, and Prof. Hunter Rouse, Aszso-
ciate Director; and the Iowa Geological Survey, Dr. A. C. Trow-
bridge, Director and State Geologist, and Dr, II. . Hershey,
Associate State Geologist.

The following cities, counties, and other organizations also
assisted during 1941 and 1942 by furnishing services of gage
observers, or by providing financial cooperation through the
Institute of Hydraulic Research, or in various other ways: Iowa
State Conservation Commission; School of Civil Engineering
at Towa State College; Appanoose and Decatur Counties; the
cities of Ames, Boone, Cedar Rapids, Clarinda, Des Moines, In-
dependence, Marshalltown, Mason City, Ottumwa, Red OQak,
Sioux City, Spencer, and Waterloo; Des Moines Water Woriks;
Des Moines Electric Co.; Jacob E. Decker & Sons; Central States
Power & Light Corporation; Central States Electric Co.; Inter-
state Power Co. ; Iowa Electric Co.; Iowa Electric Light & Power
Co.; and Mississippi River Power Co. Much valuable assistance
has thus been afforded the program, the cooperation being of
mutual benefit to the State and the agencies involved.

In 1941 and 1942, the Corps of Engineers, U. S. Army, St.
Paul, Minnesota, gave financial assistance in the operation and
maintenance of gaging stations on the Mississippi, Yellow, and
Upper Towa Rivers in northeastern Iowa. In the Des Moines
River Basin and in eastern Iowa, the Corps of Engineers, U. S.
Army, Rock Island, Illinois, rendered financial assistance in
the establishment of some stations and assistance with the oper-
ation of 31 gaging stations. In the Missouri River Basin in
western Iowa, the Corps of Engineers, U. S. Army, Omaha,
Nebraska, assisted in the maintenance of 10 gaging stations by
providing operational funds in connection with which a resident
engineer, L. J. Snell, was kept at Onawa, Iowa, in order to obtain
high-water measurements during the spring and early summer
months. It should be mentioned that during the period 1938-42,
an appreciable part of the total funds for stream gaging in Iowa
was supplied, as the foregoing remarks indicate, by the several
offices of the Army Engineers having jurisdiction in Iowa.

Acknowledgment is made to the United States Weather Bureau
for the cooperative collection of several river stage records; for
the use of certain climatological data; and, more particularly,
for rainfall reports of the Hydrologic Network that are repro-
duced in gpecial tables with some of the stream-flow records.
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Prof. J. W. Howe, Head of the Department of Mechanics and
Hydraulics of the College of Engineering at the State University
of Towa, has given continued encouragement and advice in con-
nection with the collection and dissemination of basic hydrologic
data, particularly with reference to the Ralston and Rapid Creek
project.

The stream-flow records for the stations at Sioux City, Omaha,
and Nebraska City on the Missouri River were collected and
furnished by the district office of the United States Geological
Survey at Rolla, Missouri, in cooperation with the Army En-
gineers. Also, the district office of the Survey in Minnesota
kindly consented to the inclusion of two station records obtained
in the cooperative program in that State.

The stream-gaging work in Iowa is conducted by the personnel
of the water-resources branch of the United States Geological
Survey—L. C. Crawford, district engineer since 1940. The sta-
tion records were arranged and prepared for State and Federal
publications and local requests under his general direction. The
computations incident to the presentation of the records and
their assembly for publication were made by the technical staff
of the United States Geological Survey office in Towa City where
field data were analyzed and the station manuscripts processed
under the immediate supervision of the following experienced
engineers: W. I. Travis, P. C. Benedict, and G. L. Whitaker.
Other engineers, not previously mentioned, who assisted mater-
jally in carrying on all the routine field and office work were
H. H. Biendarra, C. F. Lindholm, S. Mummey, Jr., and W. A.
Shaw. Miss Claire E. Putz and Mrs. Carroll Mullin, district
clerk and junior clerk-stenographer, respectively, typed the man-
uscript for the station histories and text, and assisted with many
details of the report. Dr. H. G. Hershey, Associate State Geol-
ogist of Iowa, reviewed the manuscript for the text and con-
tributed valuable suggestions, and aid in connection with the
arrangements for printing.

So far as practicable, an attempt has been made to give in-
dividual and appropriate acknowledgment throughout the report
for all data or assistance obtained from the varied sources work-
ing in Towa. Finally, acknowledgment is made of the general
effectiveness of the cooperation of the several participating
agencies.
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EXPLANATION OF FIELD AND OFFICE WORK

This report contains records for the water years ending Sep-
tember 30, 1941 and 1942. At the beginning of January in lowa
and in most parts of the United States, much of the precipitation
that occurred in approximately the preceding three months is
stored in the form of snow or ice, or in ponds, lakes and swamps,
or as ground water, and this accumulation of stored water passes
off in the streams during the spring months. At the end of
September, on the other hand, the only stored water available
for runoff is possibly a small quantity in the ground; therefore,
the runoff for the year beginning October 1 may usually be
considered to have been derived from the precipitation within
that year. Ifor the convenience of the users of the records,
however, annual summaries of gaging-station data are now
prepared for both calendar and water yvears,

A gaging station is essentially a selected section 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
can be gathered from which records of discharge can be com-
puted. Basic data systematically collected at gaging stations
consist of records of stage, current-meter measurements of flow,
and general related information used to supplement the gage
heights and discharge measurements in determining the instan-
taneous and daily flow.

The records of stage are obtained either from direct observa-
tions on a nonrecording gage, or from a water-stage recorder
that gives a continuous record of the water-level fluctuations
in the stream channel. A diagramatic sketch of an installation
of a typical structure for housing recording equipment at gaging
stations in Iowa is shown in figure 1. A total of 41 water-stage
recorders were being operated in Iowa by the Survey on Sep-
tember 30, 1942. (See plate 5). Typical structures and equip-
ment in use at gaging stations are shown on plates 2, 3, 4.

Measurements of discharge are usually made with a United
State Geological Survey type-A, pygmy, or other model of the
small Price current meter. Occasionally, determinations of
extraordinary peak flows must be made from a study of the
channel characteristics, particularly the water-surface slope
and the cross-sectional area. Examples and general information
in regard to the use of these methods, with special references
to the conditions under which they were applied by the Survey
to various severe floods, are given in United States Geological
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Figure 1.—Typical design of river-measurement station showing reinforced concrete well

and house for water-stage recorder.
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Survey Water-Supply Papers T73-E, 796-G, 798, 800, and 816.
The equipment and methods perfected by the Survey for stream-
flow measurements are described in “Stream-gaging Procedure
—A manual describing methods and practices of the Geological
Survey” recently published as Water-Supply Paper 888.

From the results of discharge measurements, rating curves
are prepared that show the relation between stage and discharge.
Ordinarily, these curves are well defined, except for extremely
low or high stages for which extensions can be made by the use
of area and velocity curves, slope-area measurements, weir
tables, logarithmic curves, comparison with previous curves,
knowledge of the station, or a combination of these methods.
After a satisfactory station-rating curve has been developed,
the next step in the computation of daily discharge is the pre-
paration of the station-rating table or tables that give the dis-
charge at any stage, with proper consideration for slope, if that
is one of the significant variables. TUnless otherwise noted,
daily discharges are ascertained by applying the rating tables
to mean daily gage heights obtained from the water-stage re-
corder graphs by inspection, or for days of considerable fluctua-
tion in stage by averaging discharges for intervals of a day.
The proper application of these rating tables to the daily mean
gage heights gives the daily mean discharges from which the
monthly and yearly mean dischargese are computed. Discharges
thus obtained are usually plotted, often on semi-logarithmic
paper for comparison with the flow of comparable streams, and
any inconsistencies that appear are either verifed or corrected.

It should be mentioned that a permanent stage-discharge rela-
tion as revealed by the station-rating curve is by no means the
rule for most gaging stations in Iowa. During the two-year
period ended September 30, 1942, more than 1,400 current-
meter discharge measurements were made to determine and
verify the relations between stage and discharge. In figure 10 on
page 175 a number of discharge measurements made at the Cor-
rectionville gaging station on the Little Sioux River are plotted to-
gether with an area curve. Attention is called to the fact that the
zero of this gage, as well as most others, is placed at an arbitrary
datum and therefore has no particular significant relation to
zero flow or the bottom of the river bed. Gage heights, as ob-
tained by any gage, are referred merely to the origin (or zero)
of the gage scale and do not necessarily show actual stream
depths, especially when the channel is of a continuously shifting
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A. LiTTLE MAQUOKETA RIVER NEAR DURANGO, lowa

B. Fox RIvER at CANTRIL, lowa
GAGING STATION STRUCTURES

(Construction funds furnished by Rock Island District, Corps of Enginecrs, U, 8. Army)
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A. STATE HIGHWAY BRIDGE AND REINFORCED CONCRETE GAGE HOUSE
AND WELL ON DES MoINES RIVER AT KEoSAUQUA, [owa

B. ARTIFICIAL CONTROL UNDER STATE HIGHWAY BRIDGE, RouTE No. 1,
AND RECORDER HOUSE ON RALSTON CREEK AT Towa CITy, Iowa
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A. RECORDER HOUSE AT WATER-LEVEL GAGE ON LAKE WAPELLO NEAR
DRAKESVILLE, lowa

B. ARTIFICIAL CONTROL FOR GAGING STATION ON MAQUOKETA RIVER
NEAR MANCHESTER, Iowa
GAGING STATION EQUIPMENT



IOWA GEOLOGICAL SURVEY WATER-SUPPLY BULLETIN 2 PLATE &

A.  ARTIFICIAL CONTROL, GAGE HOUSE, AND CABLEWAY ON RAPID CREEK
NEAR Towa City, Towa

B. AUTOMATIC WATER-STAGE RECORDER IN GAGE HOUSE AT HYDRAULICS
LABORATORY ON JTowA RIVER AT Iowa CiTYy, Jowa

GAGING STATION EQUIPMENT
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character. In fact, the zero of the gage at most stations is
usually placed somewhat below the stage of the lowest known
flow in order that negative gage readings will be avoided.

At stations on streams subject to sudden or rapid diurnal
fluctuation, the discharge obtained from the application of the
rating table to the mean daily gage height may not be the true
mean discharge for the day. If such stations are equipped with
water-stage recorders, the mean daily discharge may be obtained
by averaging the discharge at regular intervals during the day,
or by means of an instrument known as the discharge integrator
in which a flexible curve is set to correspond with the rating
curve of a station and the mean daily discharge is determined
directly from a continuous gage-height graph.

At most gaging stations in lowa the stage-discharge relation
is affected by ice during the winter, so that it is often impossible
to compute the discharge from an open-water relationship of
stage and discharge. Discharge for periods of ice effect is
computed on the basis of available winter discharge measure-
ments and gage heights, due consideration being given to all
available information relative to temperature and precipitation
records, notes by gage observers and engineers, and comparable
records of discharge for stations in the same or nearby basins.
The days during the winter period on which discharge measure-
ments were made are indicated by symbols and footnotes in con-
nection with the station records.

At gaging stations on the Mississippi River the stage-discharge
relation is affected by the operation of the locks and dams in the
navigation development. The existence of those variable con-
ditions necessitates the use of the slope or fall in a reach of the
river as a factor in the determination of discharge. Information
requisite for determining the slope or fall is obtained by means
of an auxiliary gage located several miles from the base gage.
At some other gaging stations, such as on the Nishnabotna River
above Hamburg, the stage-discharge relation is at times affected
by backwater from tributary streams or other sources; however,
with present funds and equipment it is not practicable to deter-
mine completely all such conditions, especially those that are
relatively insignificant in most respects when compared with
the total volume of flow.
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ACCURACY OF FIELD DATA AND COMPUTED RESULTS

The station description under the “Gaging station records”
gives statements in regard to the equipment and relative to the
probable accuracy of the records. “Excellent” indicates that,
in general, the daily discharge records are accurate within 5
per cent; “good,” within 10 per cent; “fair,” within 15 per cent;
and “poor,” within percentages greater than 15 per cent. These
notes are very general, and the appraisal is determined by con-
sidering the accuracy of the rating curve, the reliability and
number of gage readings, the range and fluctuations in stage,
and various local conditions.

The accuracy of stream-flow data depends primarily on (1)
the permanency of the stage-discharge relation and (2) the
accuracy and frequency of observations of stage, measurements
of flow and interpretations of records. The purposes for which
the records are collected and the funds available for the work
determine to a large extent the ultimate accuracy of the records.?

Permanence of the stage-discharge relation will be affected
by any change in the control due to growth of vegation in the
stream bed, effects of floods, or any artificial change, and may
be affected by other natural changes. In general, the error
in an individual measurement of discharge by a current meter
is considerably less than 5 per cent if it is possible to find suit-
able conditions for the measurement.

Observations of stage or gage height, as taken from the water-
stage recorder graphs or as obtained by gage readers, are used so
as to give less than 2 per cent of error if the water-stage recorder
operates satisfactorily and there is a free connection between
the stilling well and the river.

For uniformity, computations of discharge are generally car-
ried to not more than three significant figures; however, some
base data or their uses may not warrant such nicety in computa-
tions. The refinement used in the recording and computation
of gage heights is such as to permit in no case an average error
of more than 2 per cent in the daily discharge, although an
accuracy to this degree is not necessarily implied. Technical
considerations and field conditions have largely established the
practicability of the indicated refinement.

At some stations the stage-discharge relation is known to be
affected at times by changing stage for which it is usually not
feasible to make a correction, nor is it practical to use the rate

2 For a more detailed diseussion of the accuraey of stream-flow data see Grover, N, C, and
Hoyt, J. C., Accurncy of stream-flow data: U. S. Geol. Survey Water-Supply Paper 400,
pp. 53-58, 1016,
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of change of stage as a factor in the determination of daily dis-
charge under ordinary conditions of operation at gaging stations
in Towa. There is, nevertheless, at some stations a fairly wide
difference between rising stage and falling stage discharge for
the same gage height so that a mean curve would not give the
true discharge for any particular time except under constant
stage conditions or at the crest of a rise. However, it is recog-
nized that in using the ordinary rating curve for computations of
daily discharges, such discrepancies tend to compensate to an
appreciable degree.

If errors resulting from various sources in the computation
of daily discharge are compensating, the actual error in the
determination of mean monthly discharge, will be much less than
the probable error of the associated determination of individual
daily discharges. Experience with records of daily discharges
and monthly means computed 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 especially the yearly mean, for many stations may
represent with comparatively high accuracy the average quantity
of water flowing past the gage. For example, it can be dem-
onstrated for fluctuating stages that the average error in the
monthly mean discharge resulting from a 2 per cent average
error in mean daily discharge is about one-third of 1 per cent.

Even though the averages for periods of a month or longer
for any station may represent the flow past the gage with a
high degree of accuracy, the related figures showing discharge
per square mile and depth of runoff in inches may be subject to
errors beecause of inaccuracies in the determination of drainage
areas. In addition, yield of water, or flow, at some stations as
indicated by monthly means may vary widely from the natural
yield, owing to diversion, consumption, regulation 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 may be used for preliminary con-
sideration; tables of daily or hourly discharge allow more de-
tailed studies of the variation in [low.

Records of flow as originally published in water-supply papers
were based on information available at the time. Subsequent
field work and office analyses have occasionally indicated the
need for revising the original computations. Such revised rec-
ords, which are usually published in later reports, are often
overlooked by the users of the data.
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It should be borne in mind, however, that the observations
in each succeeding year may be expected to throw new light on
data previously published, and that greater degrees of refine-
ment in computations and records may be warranted with the
increase in data and the use of improved equipment.

GAGING STATION RECORDS

The data presented in this report cover the two years begin-
ning October 1, 1940, and ending September 30, 1942. The tech-
nical data given for each gaging station comprise a descriptive
history of the station, yearly tables showing the daily discharge
of the stream, yearly tables of monthly and yearly discharge
and runotf, and related supplemental information. In addition
for some stations, a special supplementary table or illustration
giving hourly stage and discharge, as hereinafter explained, has
been prepared for important floods of 1941 and 1942. Some
flow-duration tables and lake records are also included.

In general, the description of the station gives: location and
type of gage, its latitude and longitude and land-line references;
drainage area; period for which records are available; average
discharge for stations having a complete record of about five or
more years; discharge corresponding to maximum and minimum
recorded stages or indices with related information, including
occasional historical data antedating the period of systematic
records; and under “Remarks” notes on general accuracy of
the records, diversions and artificial regulations, backwater,
frequency of nonrecording gage readings, and other pertinent
facts. The description is concluded by statements concerning
important items relating to cooperation and illustrations.

Drainage areas and point locations have been determined by
planimeter and from the latest and best maps available, or have
been obtained from other indicated sources. As opportunities
develop, these determinations are reconciled with similar data
of other interested agencies. Under “Extremes” are given the
maximum discharge and gage height ; the minimum discharge if
there is little or no regulation; the minimum daily discharge if
there is extensive regulation (also the minimum discharge if
useful) ; and the minimum gage height, if of importance. Unless
otherwise qualified, the maximum discharge corresponds to the
crest stage obtained by use of a water-stage recorder or a ron-
recording gage read at the time of the erest. Likewise, the min-
imum discharge represents the lowest stage, unless otherwise
qualified.
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The table of daily discharge gives, in general, the discharge
in second-feet corresponding to the daily gage height, which
may be the mean of two or more readings in the case of a nonre-
cording gage, or the mean daily gage height obtained from a
water-stage recorder graph. For flashy floods the mean daily
discharge is determined from gage-height graphs based on gage
readings made once or twice daily or oftener, as stated in the
station descriptions. The methods for obtaining the true mean
daily discharge under conditions of sudden and rapidly changing
stage are further discussed in the section “Explanation of field
and office work.”

In the table Q'f monthly discharges the column headed “Second-
foot-days” gives the sum for each month of the daily discharge
as listed in the table for that month. The column headed “Max-
imum” gives the maximum daily discharge, and not the momen-
tary discharge when the water surface was at crest height which
is given in the station description under the heading “Fxtremes.”
Likewise, in the column headed “Minimum,” the quantity given
is the minimum daily discharge and not the momentary mini-
mum. The column headed “Mean” is the average flow in cubic
feet per second during the month. On this average flow are
based the computations recorded in the remaining vertical col-
umn or columns, which are defined in the appendix on page 212.
It will be noted that runoff in second-feet per square mile and
depth in inches on the drainage area are given for stations in
the Upper Mississippi River Basin, and for stations in the Miss-
ouri River Basin in Iowa, the runoff in acre-feet is also given.
For all of the foregoing headings the horizontal columns show
the summaries for the calendar and water years that are dis-
cussed in the first paragraph of the aectlon “Explanation of
field and office work.” (IFFor Ralston and Rapid Creek records
on pages 72 and 74 the tables of monthly dlachdrge show yield
in million gallons per square mile.)

The daily discharge as reported in each instance on February
9, 1942, is technically the mean for a 23-hour day. The runoff
in inches or acre-feet for the month of February was computed,
however, in the usual manner, no correction being made for the
insignificant error resulting from the fact that at 2 a. m. on
February 9 the clocks in all the time zones of the country were
set ahead to 3 a. m. Prior to that time, records were collected
in Iowa on the basis of central standard time and thereafter by



22 SURFACE WATER RESOURCES OF [owa, 1941-1942

the use of central war time. In the tabular presentations in this
report 12 o’clock noon is designated “N” and 12 o’clock midnight
is designated “M.”

Supplementary Data and Tables

The tables of mean daily and monthly discharge for stations
on the largest Iowa rivers, or on other rivers where the rate
of rise is relatively slow, generally give all the detail that is
desired or necessary for the consideration of most problems. On
smaller rivers and streams, however, there is a recognized need
for detailed records of flood characteristics that will show not
only the mean daily discharges and the maximum rate of dis-
charge during a flood, as are commonly published for a gaging
station, but also the stages and rates of discharge at frequent
intervals during the flood period. The determination of the
stages and discharges at stations in a basin at any given time
during the progress of the flood is satisfactorily made only
through the use of data obtained by recording gages.

Such detailed data are essential to a thorough analysis of the
characteristics of floods, including the detentive and retentive
effects of the land and channel-storage and valley-storage, in
modifying the form of the flood hydrograph.? In addition, they
furnish basic information for studying the behavior of flood
crests, such as the time of travel of crests from headwaters of
tributaries to the main stream and the simultaneous progress of
flood crests in the discharge of flood waters. They further
provide information necessary in a determination of the feas-
ibility of detention reservoirs, channel improvements, controlled
use of land, soil treatment, and other measures that are proposed
for ameliorating damage and losses caused by runoff, erosion,
and floods. Only for very large stream systems can average
flow rates for periods greater than 6 hours be used to advantage
in modern hydraulic methodology involving such procedures as
flood routing and the evaluation of the effects of channel stor-
age. Procedures of hydrology relating to stream flow must be
based upon reasonably accurate patterns of time and discharge.

The special tables 3-8, 11, 13-16 and graphs (figs. 2-5, 7, 8)
showing stage, discharge, runoff, and rainfall at indicated times
were designed to meet this recognized need by presenting rep-
resentative and detailed data pertinent to the rise and recession
of relatively important floods that oceurred at the gaging sta-
tions where the rate of rise and fall of the water was so rapid

# Clark, C. O., Storage and the Unit Hydrograph: Am. Soc. Civil Eng. Proe., Vol, 60,
No. 0, pp. 13338-1860, 1943.
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that the usual tables of daily discharge are inadequate for some
purposes, particularly in correlating the causes and results in
the flood phase of the hydrologic cycle. The stages at the in-
dicated times, insofar as such records were available, were
obtained from the charts of continuous water-stage recorders.
Footnotes are used to designate any variable presentation. [For
a variety of reasons it is cautioned that the relationship between
the stage and discharge may not be directly disclosed by the
data in the supplementary tables that appear with the daily
records. Although these tables are presented in abbreviated
and concentrated form, the data are intended to be reasonably
complete and explicit with respect to essential information for
the delineation of the hydrographs that will show the stage and
discharge at any instant throughout the important flood periods.

In addition to the special tables described in the foregoing
paragraphs, it should be mentioned that important peak dis-
charges with time of their occurrence have been determined in
connection with the analysis of the data for some stations. It
has not been found practicable to print these listings in this re-
port but the records are readily available upon request. Such
supplementary information has not generally been determined
for stations having drainage areas of less than 10 square miles
or more than 10,000 square miles, or if the peak discharges
usually exceed the corresponding mean discharges for the day
by less than 10 per cent.

The duration tables 9, 10, and 15 presented for a few of the
gaging stations show the number of days in each year on which
the mean daily discharge was equal to or greater than the dis-
charge given in the table. By subtraction the table gives the
number of days each year that the mean daily discharge was
between the discharges given in the table, and, also by subtrac-
tion, the number of days that the mean daily discharge was less
than the discharge given. From such tables flow-duration curves
(see fig. 9) may be prepared for the analyses of a variety of
water-supply and sewage disposal problems.

The records which are included for a number of Towa lakes
are presented after the records from stream-flow measurement
stations in each major drainage basin subdivision. These rec-
ords which are collected at the lake gaging stations constitute a
part of the program carried on in cooperation with the ITowa
State Conservation Commission. FFor the lake gages the data
presented comprise a general description of the station with de-
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tailed summary of annual extremes and a table of daily stage
or gage heights during the period 1941-42,

The gaging-station records at most of the stream-flow and
lake gages discussed in this report extend over a series of years
and other associated data may be found in the State and Federal
reports which are described in section “Previous State and FFed-
eral publications.” Also, in the subsequent sections, “Related
gaging stations records collected in adjacent States” and “Mis-
cellaneous discharge measurements in Towa,” references to other
available records and measurements are presented, the streams
and places of measurements listed appearing in the same relative
order as the streams and gaging stations in the main part of this
report.

Additional information concerning these and other basic data
may be obtained in the district office of the United States Geo-
logical Survey in Towa City.



UPPER MISSISSIPPI RIVER BASIN
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Mississippi River at McGregor, Towa

LocaTion.—Water-stage recorder, lat., 43°01°40%, long. 91°10°22”, in city
park at north end of Main Strect in MeGregor, 2.6 miles upstream from
Wisconsin River and 4.0 miles downstream from Yellow River, Datum
of gage is 605.30 feet above mean sea level, adjustment of 1912. Auxili-
ary gage is a water-stage recorder, lat. 43°12'33”, long. 91°06°05”, at
dam 9, 214 miles northeast of Harpers Ferry and 14.2 miles upstream
from McGregor gage, Datum of gage is 600.00 feet above mean sea
level, adjustment of 1912,

DRAINAGE AREA.—67,500 square miles.

RECORDS AVAILABLE.—August 1936 to September 1942,

ExTREMES.—Maximum daily discharge during 1941-42 year, 113,800
second-feet June 7; maximum gage height, 17.38 feet June 9; minimum
daily discharge, 13,000 second-feet Jan, 13; minimum gage height, 6,37
feet Aup. 27.

1936-41: Maximum daily discharge, 102,800 second-feet Apr. 20, 1941;

- maximum gage height observed, 18.45 feet Sept. 18, 1938; minimum
daily discharge, 6,200 second-feet Dec. 9, 1936 (discharge measure-
ment); minimum gage height, -0.86 foot Aug. 18, 1936.

Maximum stage known, about 21.0 feet in 1880,

REMARKS.—Records good except those for periods of ice effect, which
are fair. Stage-discharge relation affected by backwater from Wis-
consin River and dam 10. Discharge computed by using fall as de-
termined by auxiliary water-stage recorder as a factor. Flow regulated
by reservoirs and navigation dams.

COOPERATION.—Records collected in cooperation with Army Engineers.

Note.—Graphs of discharge at river-flow measurement stations on the
Mississippi River in lowa are shown in figures 2 and 3.

Monthly Discharge for Calendar and Water Years, 1941 and 1942
!

_1 Discharge in second-feet
Sheondz || P et e ol R s iy | T
Month foot-days Per in
Maximum | Minimum Mean square mile Inches

October 1040, , 410,630 14,000 8,010 13,540 0,201 0.23
November, 500, 190 23,700 0,700 16,470 251 .28
December. 480, 000 17,600 13, 600 156,770 234 27
Calendar year 1940. ... 6,011,250 52,100 ! G, 700 18,850 _280 3.82
January 1941 463,400 19,000 | 12,300 | 15,020 235 .27
‘chruary 372,800 14,500 11,600 | 13,310 167 .21
March S04, 600 43,200 13,300 25,050 384 R
April. 2,277,000 102, 800 44,400 | 75,020 1.12 1.28
May 1,382,200 70,800 21,500 | 44,500 .66l oJ
June 1,344,000 53,500 30,100 44,500 i T
July 0540, 800 a0, 800 15,400 21,1100 314 30
Angu 402,600 20,400 H,610 12,670 188 .22
September. 1,623,800 70,700 20, 600 54,130 802 .89
Water year 1940-41... .| 10,765,710 102, 800 8,010 20,500 437 s 5.%
October 1041, 1,472,400 50,700 5,100 44,270 L B56 70
November. 1,221,000 59,800 20,100 40,730 603 7
December, . 01, 800 20,000 15,000 21,350 316 .36
Calendar year 1941. | 12,603,990 | 102, 800 9,510 34,530 .a12 6.93
514,500 19, 800 i 13,000 16,610 | 246 .2§
482,500 19,500 | 15,000 | 17,230 . 285 .2_1'
1,031, 500 56, 000 15,000 44,200 463 57
1,265,500 58,200 20,400 42,180 L0625 70
1,627,400 63,200 35,400 52,500 178 00
2413, 000 113,800 37,000 S0, 430 1.10 1.33
1, 164, 300 i3, 600 14,700 347,560 556 .04
860, 600 42,500 17,300 27,760 411 AT
: £ 1,520,400 B8, 300 22,400 i, 680 761 .54
Water year 1041-42, . ‘. 14, 130,500 | Ila,gﬂﬂ 13,000 3..“,730 674 7.70
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Mississippi River at MecGregor, lowa—Continued
Daily Discharge, in Second-feet, for Water Years 1941 and 1942
. !
Day Oct. | Nov. | Dee. | Jan. | Feb. | Mar, | Apr. | May | June | July | Aug, | Bept.
1040-41 I
L[ 80100 11,300f 14,0001 17,000 12,700( 13,3001 44,400/ 70,9001 51,400( 39,800) 20,400/ 20,600
2....| 9,620/ 10,700| 13,500/ 15,000/ 12,400) 14,100| 45,700 78,000, 53,500/ 37,600  18,400| 26,300
3....| 10,600, 10,400 13,500| 18,500| 12,500 15,500 48,100/ 76,000, 40,000| 33,400 16,700/ 27,000
4....| 12,800/ 10,600| 13,500! 10,000| 13,000, 17,600| 48,700/ 73,500 40,100/ 25,000 15,600/ 35,000
5....| 13,200 9,700 13,500| 18,500/ 14,000/ 18,300/ 51,800 71.!5{10:[ 47,800| 24,800/ 14,600/ 37,700
1
6....| 10,000, 10,100 14,000| 18,000| 14,100, 10,000{ 54,100( 70,600, 47,200| 28,100| 13,800/ 42,000
7....| 14,100 11,800/ 14,000 18,000/ 14,100| 20,000/ 57,300| 6S,400| 47,700 27,700/ 13,300/ 48,200
§....| 13,500 14,100| 14.000| 17,500/ 14,100 20,000/ 1,000 65,000 46,600 22,600, 12,800/ 54,000
9....| 13,300| 15,000 15,500 17,500| 14,300| 20,000 62,700| 62,500) 44,100| 18,500 12,700, 58,200
10....| 13,500 16,500/ 17,000| 17,000, 14,300 20,000| 64,200/ 50,000) 41,100/ 18,400| 13,000, 59,200
11....| 13,500 22,100 17,000 |7,mnl 14,300| 22,000/, 05,700| 56,000/ .41,100] 19,800/ 13,300, 62,300
12....| 12,900 23,700 16,500/ 17,000, 14,200| 25,000| 66,500| 52,200/ 43,400/ 20,600| 13,300, 67,500
13 12,400{ 22,600| 16,000( 17,000| 14,200| 28,000 74.000| 45,800| 45,100| 19,400 12,800 70,200
14 11,700| 21,400 15,000| 17,000| 14,200 20,000 78,200/ 40,500/ 47,000/ 16,900/ 13,400/ 70,700
15....| 12,400| 20,400 15,000 16,500, 14,100) 20,000 83,600| 36,000 48,400 15,700| 12,600/ 70,100
16....| 13,200] 18,000 15,500] 16,500] 14,500) 20,000( 87,400| 33,800 47,700 15,800| 12,600 60,000
17....| 13,200) 15,8000 16,000/ 16,500/ 13'800| 28,000) 01,000| 32,400| 45,000( 16,400| 12,500) 66,500
18, ... | 14,700) 14,700 16,000 16,500 14,000) 25,000 67,500( 20,400 44,400 18,100| 12,200, 63,100
19....| 14,200| 13,000 17,000 16,000 13,200| 20,000{100,100/ 21,800 43,000| 19,800} 11,600/ 50,000
15,200 14,000| 17,000) 16,000, 13,400| 18,000/102,800) 23,300| 43,600| 19,700 11.w0| 56,000
21 15,100/ 18,000 17,500/*16,000 12,600/ 18,0001100,300| 26,400| 43,700/ 19,500| 11,000, 54,100
22 14,700| 19,800| 17,500 15,500/ 12,000| 23,000| 47,600| 25,200) 43,600/ 18,500 10,200 54,400
23 13,500 21,200{ 17,000| 15,100 11,000| 33,000, 04,000/ 28.300| 43,300/ 18,000 10,600, 55,100
24 13,800| 23,000) 17,000/ 14,100/ 11,600| 39,800 01,000 28,200/ 43,200/ 17,800| 11,200 56,100
25....| 14,100( 23,200/ 17,000/ 12,700/ 11,700{ 38,500| 90,000, 27,800| 42,100{ 17,100/ 10,800| 57,500
26....| 14,5000 22,800 17,000| 12,800/ 12,100] 36,800 87,200| 27,100/ 40,000) 16,400| 10,200) 58,200
27....| 15,500| 21,400| 16,000| 12,600| 12,600 33,700/ 84,300/ 24,500 40,200/ 15,400 9,040/ 58,100
28 15,700} 21,800/ 16,000| 12,400/ 12,900/ 33,700| &3,300 23,100| 39,500| 15,500, 0 540| 57,600
29....| 15,100] 17,700] 16,500| 12,300/ .. ... | 34,000| 82,000 24,700| 30,100| 15,000( 10,000| 55,200
30 13,300( 14,300( 17,000| 12,8000 ... 38,200 50,900 23,000 89,400 21,400/ 0,510) 53,500
81,...| 12,100(,.,.,,.| 17,000 12,000(,..,...| 43,200|.,..... 46,600, ..., 22,300 12,500/, ... :
1 041-42
1....| 50,700| 40,300} 25,000| 19,800, 10,500] 15,500| 56,000| 85,400 62,800| 60,600] 42,500( 22,400
2....| 44,500/ 51,500, 26,000 17,000} 19,500| 15,500 57,500 38,200 66,100| 63,600 35,500/ 33,200
3....| 38,500| 54,200, 27,300 14,500} 19,500| 15,000{ 58,200/ 40,100/ 72,100/ 63,200 40,300, 44,400
4 35,500| 50,200( 27,500 14,000 19,500/ 15,000| 57,800) 39,500 $3,800| 58,700( 39,100, 46,000
5 35,100{ 57,000/*26,000| 14,500 ln.m:i |5.5nn| 56,400f 37,400} 69,000/ 56,200( 31,600 44,700
| | | |
6....| 36,300) 58,000 24,600| 16,500/ 19,500/ 16,000( 54,800| 38,800|111,200| 52,600 30,800| 42,700
7....| 41,700| 59,800/ 23,400 16,500( 19,500| 18,000| 52,900 42.600/113.800| 46,400 30,700 41,400
B....| 44,500| 59,800/ 19,300 15,000 15,500, 19,000| 51,700/ 43,600/108,700| 40,500 32,000, 37,300
9....| 45,0001.58,400| 20,000/ 14,5001 17,500/ 19,500| 50,300| 45,900 109,100| 39,500| 38,200 26,700
10....| 44,900) 57,000, 14,100) 15,000 17,000| 20,000] 50,100) 48,200/111,800| 39,500 41,700/ 26,200
11....| 44,100| 54,700/ 17,000| 14,500 17,000/ 19,000| 40,200) &1,000113,100| 37,800) 37,700| 26,200
12,,.,| 44,700 53,300 16,000 13,500/ 17,000] 19,700 48,800 53.000/110,800) 36,000 32,000, 28,000
13 ,..| 47,000 §1,000( 16,500| 18,000) 16,500/ 20,600 47,200( 51,500(104,800| 30.500| 29,400 35,400
14, | 49,600 49,000 16,000 13,500) 16,500) 21,800| 45,400( 5,400] 4s,100] 40,200| 20,600/ 43,000
15, .| 40,800| 43,800| 16,500(*14,500 16,500 23.200) 43,600| 55,800 02.300] 39,500 28,000( 44,100
16 49,200 36,800 16,000 15,000} 17,000| 25,300) 40,600 56,000 8S,600| 37,900/ 28,100 37,100
17 48,600 34,400 15,5000 15,500} 17,500/ 31,700/ 39,000 55,000 85,600| 33,000/ 26,100 33,600
18 40,700, 31,900 15,000 16,000| 18,000| 44,100, 37,300 56,200 83,000/ 24,600, 24,700 40,500
10 40,100} 31,900 15.000) 10,500 *18,000| 46,300) 35,700| 56,800 70,300 27,000| 23,700 51,000
20 47,900 30,400] 16,500] 15,000/ 17,000/ 41,000/ 34,100 56,600 75.000| 34,400/ 23,200 52,500
| | |
a1 46,200| 27,200( 10,000/ 18,500/ 16,000{ 42,300/ 33,200/ 56,700 71,800 3,500/ 24,000/ 55,000
22 3,500/ 27,300| 22,000, 18,5000 15,500| 44,500 34,000| 57,300  60,600| 20800/ 23,800| 50,400
23 41,600| 26,700( 24,000{ 18,500/ 15,000/ 48,500, 34,000| 5,700| £2,400| 20,400, 22,100/ 65,300
24 39,500| 25,900/ 26,400, 18,500\ 15,000| 52,400 30,500 50,400 57,400/ 14,700, 19,100/ 75,100
25 40,100| 20,100/ 28,100/ 18,500 15,000| 54,400/ 27,600| 60,500 53,400| 17,700, 17,500| £3,700
25 41.4:141‘ 20,500| 20,000| 18,500| 15,000 .':mm‘ 27,000 62,200| 48,100| 24,600 |.,:§nn| 88,1400
27 45,000 22,800( 28,200 19,000| 15,000| 54,4000 26,400 62,300, 43,000| 28,100 17,800, 84,200
25, | 43,600 23,600) 25,000( 10,000| 15,500| 53,700| 20,500 63,200 37,000( 26,400 19,100| 84,200
20 43,6001 23,700 23,0001 10,5001, ... | 53,000 27,000\ 62,400| 47,500( 26,900 19,200 83,700
30 44,4000 24,6000 20,000 19,500|, ..., | 54,900, 30,300 61,500 55,600| 26,100 19,100, 0,200
31 45,600)..... .. 10,000| 19,500, ... 56,000; _______ 62,000, .... 35,700| 18,800/, ..... .

Note—Stage-discharge relation affected by ice Dee.

11-23, 26-31, 1941; Jan. 1 to Mar. 8, 1042,

* Winter discharge measurement made on this day.

1-31, 1940; Jan. 1 to Mar. 23, Dec.



28 SURFACE WATER RESOURCES OF lowa, 1941-1942

Mississippi River at Clinton, Towa

LOCATION.—Water-stage recorder, lat. 41°53°407, long. 90°09°24”, in NE;
see. 16, T. 22 N, R. 3 E,, in lower lock guide wall at dam 13, 1.2 miles
upstream from Ot.tm' Creek, 2 miles north of Fulton, Il and 2.1 miles
upstream from crossing of U. S. Highway 30 at Clinton. Datum of
gage is B68.70 feet above mean sea level, deu‘,tmL‘nt of 1912, Auxi-
liary gage is a water-stage recorder, lat. '41°46 607, long. 90°15'07”
NW1; sec. 84, T. 81 N,, R. 6 E,, at foot of Yazoo Street in Camanche,
Towa, 4.9 miles upstream from Wapsipinicon River and 10.7 miles
downstream from principal gage. Datum of gage is 563.21 feet above
mean sea level, adjustment of 1912.

DRAINAGE AREA.—85,600 square miles at U. S. Highway 30.

RECORDS AVAILABLE.—October 1939 to September 1942. October 1932 to
September 1939 in reports of U. S. Geological Survey and June 1873 to
December 1932 in report of lowa State Planning Board entitled “Stream
Flow Records of lowa, 1873-1932," for site 23 miles downstream from
U. S. Highway 30 (published as Mississippi River at Le Claire).
Records equivalent except for inflow from Wapsipinicon River.

EXTREMES,—Maximum daily discharge during 1941-42 year, 169,600 second-
feet June 13; maximum gage height, 18.04 feet June 18; minimum daily
discharge, 18,800 second-feet Jan. 3; min. gage height, 1.49 feet Jan. 2.

1939-41:  Maximum daily discharge, 128,200 second-feet Apr. 25,
1941; maximum gage height, 15.11 feet Apr. 25, 1941; minimum daily
discharge, 12,000 seccond-feet Dee. 27-30, 1939; minimum gage height,
-0.70 foot Dec. 30, 1939. Flow regulated.

Ma}ximum stage known, 19.6 feet June 5, 1880 (21.4 feet at auxiliary
gage).

REMARKS.—Records good except those for periods of ice effect, which are
fair. Stage-discharge relation affected by backwater from Wapsipini-
con River and dam 14. Discharge computed by using fall as a factor.

CoOPERATION.—Records collected in cooperation with Army Engineers.

Monthly Discharge for Calendar and Water Years, 19451 and 1942

Discharge in second-feet
Run-off
Second- in
Month foot-days : o Paris Inches
Maximum | Minimum Mean aquare mile
October 1040, . v crnsvaes 42,300 21,000 17,200 20,720 0,242 0.28
NEve b | sar.s00 38,000 17,400 28,240 L340 a7
December. .. Liiiiieiiaianes 843,700 33,700 21,000 26, MKI a4 .36
Calendar year 1940.......| 11,164,100 74,100 12,200 '!l’l .;l](l 366 4.85
PTorle b1 ) Ry 841,400 33,000 22,100 '.‘..'.HIJ .31: .37
Lot e 6740500 | 310300 | 200700 | 340100 1282 ‘29
1,210,600 4,500 21,000 30,250 Al .83
.. 3,021,900 128,200 57,400 1060, 700 1.18 1.31
,.| 1,860,800 105,500 31,600 60,020 | L701 .81
1,630,100 78,400 50, 800 64, 640 755 -
901, 800 50,500 21,100 20,000 | L340 .39
572,400 24,000 14,800 18,460 | L2160 .25
‘w-ptuulx 2,215,000 100,200 22,700 73,550 | '|ﬂ-3 .96
Water year 104041, . ... 15,607,500 128,200 14,800 42,050 1 m. 64,76
= T e e e

October 1941 wiais | 2,050,100 77,700 A0,700 i, IJ[] :iii .89
Norembee o1 1isila00 £5.400 [ 337100 62,450 730 81
December. . . 470,600 45,600 22,600 31,810 306 .42
Calendar year 1041, ...... W 148,200 128,200 14,800 40,720 D81 T.87
Japuary 1942 s TRE, 600 ] a3, 000 18,800 25,440 .?11? 4
Februsry | 776,000 | 33,300 | 237200 | 27,710 324 i34
March. 1,411,300 74,400 24,800 45,530 532 .61
Apnl. 1,822,100 79,100 37,100 60, 740 Elg .70
May.. 2,115,600 78,900 37,900 8,250 L0 .92
June. 3,425,400 1£9,600 63,300 114,200 1.33 1.:9

July 1,670,500 75,400 30, 600 54,180 .1;.}3 o
August.. Leee| 1,250,500 77,300 24,300 40,630 .!if} 55
BODARIODRT .+ caccivm 00 aiein 10 5 v w0 1,858,500 118,300 | 27,000 61,050 TH .81

e L <] ie—smataai I | — < - =
Water year 1041-42., ..., ! 20,040,500 | 169, 600 I 18,800 | 54,010 | 641 | 8.70




Mississippr RIVER MAIN STEM 29
Mississippi River at Clinton, lowa—Continued
Daily Discharge, in Second-feet, for Water Years 1941 and 1942
Day Oct. | Nov. | Dee. | Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. i Sept.
1040-41
1......| 18,0000 17,400] 24,800 20,300| 23,100 21,000) 57,400/ 105,500 70,500| 50,800( 24,900 22,700
2......| 18,500( 18,000) 22,800 30,800| 23,300 22,000 59,800/101,000| 74,400| 48,100| 24,500| 20,700
Bl 20,000| 18,800 22,000| 32,800| 23,200/ 23,000] 61,000 06,600| 78,400 46.600| 22,700| 34,000
455 21,800 18,300 21.,500] 33,000 23,200/ 25,000) 48,200 644,400| 74,500, 44,800 21,200{ 40,200
o 21,900 18,400 El'lmi 30,000/ 23,100/ 26.000| 74,000/ 91,500/ 60,900 36,700/ 20,600 44,200
| | | | | |
A 21,600| 18,700/ 21,500 28,000, 23,200 23,:100! 78,000| 88,500 65,400, 32,500| 19,800 47,600
A 21,500/ 20,100, 21,200( 20,000/ 23,100 28,000| 78,600 85,400/ 05,400 31,600 20,500 52,100
8......0 21,000 20,500 22,300/ 30,400 22,500, 20,000 $0,000] §3,400 6,100 31,100] 20,600| £3,900
0., ... 21,000 20,000 23,800 30,600 22,700| 20,000, 53,500 T8, 100 66,700 20, 600/ 20,600 84,000
10, ....| 20,500, 22,700) 25,000| 20,700| 23,500 20,000| 88,300| 75,400/ 67,000 28,800/ 10,600| 05,500%
|
Bl 20,900/ 30,200( 25,200( 20.200| 23,600| 20,000/ 91,300/ 72,600( (9,000 32,100/ 19,700 48,500
12 9N 21,600 34,200 26,700| 28,400| 24,000/ 30,000| 94,200 64,900 73,300| 29,000| 15,600| 95,500
g 21,700( 35,700 26,500| 27,700/ 26,400| 31,000/ 67,600/ £5,500) 77,000/ 23,900| 19,100/ 94,000
14, 5 21,100| 34,200( 25,0001 27,700 20,5001 32,000 69,0001 62,200/ 77,400/ 23,200 18,100/ 05,200
16, ....| 20,000( 20,600| 24,500) 27,400 31,300 32,000/104,800/ 61,200] 74,100 22,900 m.sm:}t 08, 500
16.....| 21,200 27,600| 20,500 28,400 30,000) 20,000/105,000) 55,500) 69,000) 22,500 16,4001100,200
by 21,200| 27,800) 20,500 28,600/ 27,100( 23,000{108,500) 45.000| 04,700 22,800/ 17,300, 69,200
gl ol 31,400 27,400| 27,000| 26,700| 24,600/ 26,000/114,100, 37,900 62,100| 23,400| 18,400] 65,200
19.._...| 21,200| 26,300| 28,500f 24,800/ 25,000 29,000]117,500| 36,600| 63,800| 23,800/ 17,900| 60,300
20.....| 21,500| 20,000 31,100 25,000| 25,400| 41,400 121,900, 32,000 ﬁl,rm| 25,200 17,800| 84,700
| |
Qf e 21,500 :in‘nw! 32,000, 26,100 24,800 51,500(125,700| :il.rm! 57,000| 25,700 17,400/ 78,100
Sl 21,600/ 32,1001 33,700/ 20,900/ 24,000/ 61,600/126,400 33,700 56,900/ 25,300\ 16,800/ 73,700
23, ....| 21,300 33,500 32,400 26,700/ 22,500| §2,700/127.800| 35,500 57,100| 25,400| 16,400! 72,600
2......| 21,500| 35,000, 31,800 25 700 *20,800| 64,800(128,100| 36,500) 57,700, 25,500| 16,400 72,200
25 21,200| 37,500) 31,400] 24,300, 20,700| 64,700(128,200| 35,500| 57,000 25,300 16,500| 73,000
26 21,300| 37,000| 30,500| 22,700 21,000/ £4,200/127,200 35,900| 54,500/ 22,700 16,400| 73,100
7t s 20,800, 38,700( 20,800 22,400| 21,300| 60,800/124,800| 35,200/ 54,000/ 21,100/ 15,500 74,000
2o 10,400| 38,000( 20,400| 22,600 21,300 55,700/120,800| 36,200/ 50,800) 21,800/ 14,800 77,400
20, .....| 20,000 36,700/ 80,000 55,000(116.600( 40,000 51,400| 22,700| 15,300( 76,700
300 ... | 1800000 31.200) 29.100 55,000/ 111,200 45,200 51,800/ 26,500| 16,2001 77,700
a1 17.200]. .7 . 28,700 L2000 .| 66,0000, ... 27,100 16,200(,.... .,
104142
...... 77,700) 67,800 32,000 25,700( 33,300 24,800| 74,700 37,900 79.5()0; 73,500| 49,000( 27,000
A 74,0000 66,4001 33,100 10,100 32,600| 24,900/ 75,600| 40,100 81,700/ 74,800  63,500) 20,800
[ 68,000 78,200 34,400( 18,800| 32,000 25,100 76,500| 48,100, 82,700| 75,300 77,200| 39,900
7 | 62,000| 52,100| 34,400 10,200] 31,000] 25,800/ 78,200| 45,500 §8,500| 75,400) 60,200/ 50,200
Bilicis 52,100| 83,400| 35,600] 20,600, 32,000 26,100 77,000 56,300 92.?00[ 75,100| 57,100| 53,100
Blsises 50,700/ 81,600| 34,900/ 21,400, 30,500 27,400| 78,100| 54,700/100,400| 74,400 45,0001 55,000
T 54,600| 82,200/ 23,100, 21,400| | 20,400] 70,100| 55,700109,600] 73,300 45,400/ 56,200
B 50,400 85,300 32,300/ 21,700 | 30,500 76,600| 56,100 118,300| 70,400| 45,100/ 57,900
9. 62,200 88,400/ 32,000 22,800 | 32.300) 73,000| 57,500/130,000| 65.500| 48,500/ 58,500
Tl 65,100 88,200, 30,500, 22,000 31,000 60,900| 60,400|143,300| 59,600) 51,500 49,800
1,00 | 64,000 &7,700(*30,400| 22,900 31,000) 69,800| 14,200/155,200| 56,900( 51,400/ 27,700
12,0 ... 64,100{ 86,100) 20,800 22,000 20,200] 60,0600] 66,000 104,700 53, 100( 53,2000 36,300
13.,, ... | 64,400( 83,700 27,800] 24000 27,2000 60,000 71,100/ 108,600| 52,100| 40,400, 36,200
14 65,300( 83,500| 24,500 23,700 27,000) 68,700 73,000100,500( 54,600| 41,300( 43,200
18 s 68,600( 77,200) 23,400 23,800 30,300( 69,200] 76,500/ 165,300| 58,800] 36,800( 54,800
1645wk 71,500 70,800| 22,600 23,700 34,1001 00,2001 77,0001160,200) 64,600, 35,0001 54,400
17......| 73,300| 64,400, 22,900 23,500 40,700/ 66,700 70,700{154,100| 62,700| 34,100| 55,300
18 75,100( 57,300| 24,300 24,100 47,2001 60,700 76,300 147,500 57,0001 34,000/ 51,800
191 sEa 76,700 48,700 25,000 25.400] 56,1000 54,700 70,900/ 140,500 41,800| 33,200/ 56,600
20......| 77,000 48,000 26,000 27 300 61,300 52,900 77,200/131,700 3R.-|00| 31,500, 68,100
1 I ol 75,100] 44,900) 28 500) 28,100 61‘300! 50,200 ?tl.!im'f|22.1.l(l1r 41,400/ 31,300] 71,400
e 72,600 42,900| 31,000/ 29,500 64,500 44,700| 77,700/111,500] 47,400/ 30,300 71,800
SN 74,400 40,200| 33,400 30,000 64,100| 44,300 78,000 96,600, 47,500, 29,200 73,200
Ui 70,500 84,600| 37,000| 20,900 63,600 44,200) 77,000 86,800 40,000 28,100{ 77,000
ORI ,400) 33,700( 37,100| 20,800 64,600 43,400 77,700) 78,400 32,400( 25,000 81,000
B8. 5 01,000 34,700| 38,700 zu,rmu! 601,300| 38,000| 77,800) 74,100) 30,600| 24,300 86,500
L 02,300( 34,800| 45,000 *30,400 G,200) 47,200/ 78,300) 71,800] 32,100) 24,600 02,800
28, .....| BL,000] 33,400 42,500 30,000 72,700) 47,500/ 77,000 6,000) 85,600] 25,400/101, 600
29......| 63,200 33,400 32,400| 30,600 73,800/ 47,400] 77,700) 63,300] 36,200 26,800/112,200
nl RESE 63,2000 33,100 27,400( 32,800/ . . 74,100( 37,100 78, 67,100 39,200/ 25,300/118,300
o |t 63,700]..... ... 26,500 33,000 74,400(,..... 78,000, 39,500( 26.100.......

Note—Stage-discharge relation affected by ice Dee. 8-7,
1941; Jan. 1 to Feb. 27, 1042,
*Winter discharge measurement made on this day.

14-19,

1040 ; Jan. 4 to Mar. 19,
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Mississippi River at Keokuk, lowa

LocAaTicN.—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.

DRAINAGE AREA.—119,000 square miles.

RECORDS AVAILABLE.—October 1932 to September 1942 in reports of Geo-
logical Survey. January 1878 to December 1932 in report of lowa State
Planning Board entitled, “Stream-flow Records of Iowa, 1873-1932."
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. Records prior to 1913 collected
at site at Galland, 8 miles upstream.

AVERAGE DISCHARGE.—G4 years, 60,470 second-feet,

, EXTREMES.—Maximum daily discharge during 1941-42 year, 200,900 second-
feet June 16; minimum daily, 21,600 second-feet Jan. b.
1878-1941: Maximum discharge, 314,000 second-feet May 18, 1888;
minimum daily, 5,000 second-feet Dee. 27, 1933,
Flood of June 6, 1851, reached a stage estimated at 13.5 feet at Gal-
land (discharge, 360,000 second-feet).

REMARKS.—Records good. Discharge computed from records of operation
of turbines in power plant and spillway gates in dam. Flow regulated
by reservoirs and navigation dams. Five discharge measurements
made during year by Geological Survey and two by Army Engineers.

CoOPERATION.—Records of daily discharge furnished by Mississippi River
Power Co., and measurements of total river flow made periodically by
Army Engineers and the Geological Survey to check plant ratings.

NoTe.—Graphs showing trends in precipitation, temperature, runoff and
water loss data for the Mississippi River above Keokuk, 1878-1940, are
given, page 36, lowa Geological Survey Water-Supply Bulletin No. 1.

Monthly Discharge for Calendar and Water Years, 1941 and 1942

Discharge in second-feet
Run-off
Second- in
Month foot-davs : y Per Inches
Maximum | Minimum Mean square mile

October 1040 . ., A e 760,100 26,000 22,000 24,520 0. 206 0.24
November P {09, 800 51,000 20, 500 34,330 L2580 .81
DEOOIIDEE, s v as s binsires 1,136,200 i 48,700 23,500 30,650 308 .36
Caléndar year 1940, ... .| 13,528,600 81,700 8,000 | 38,000 311 | 422
January 1641 . 1,009,900 44,400 | 27800 | 35,480 | 208 | .34
FebTianry. .. ..ovverererseeense] 1,008,200 54,800 | 27,700 38,040 .320 | .33
March. . 1,827,200 105,400 | 30,300 5%, 040 405 .57
April. .. 3,604,700 154,400 80,500 123, 200 1.04 1.15
}l‘a}'. 2,341,200 137,700 41,800 756,520 | (35 .73
June. 3,300 103,900 58,200 710 .80
July. . 832,000 27,500 344 .40
August. ... s 20,800 14,300 177 )
Heptember:, .. \veereennnenne.]| 9:542,300 123,700 24, 500 712 .70
Water year 10M0-41, .. ... | 10,043,000 154,400 14,300 54,40 LA50 6.22
October 1041, ., ... \o00ivse, 3,060,100 | 116,800 | 79,000 | 101,600 854 .98
vovember, ..., ... - 2,961, 500 134,100 53,300 08,720 .830 .03
December.......... vesiieass| 1,670,600 5, 600 | A0, 600 50,660 426 .49
Calendar yenr 1041, ..., .| 24,730,100 154,400 14,300 il il
January 1042 1,215,500 67,900 21,500 | 0,210 .320 .38
Vebruary 1,806, 600 TE,100 41,500 49,800 Al A4
March . 2,030,600 104,000 8,200 115, 500 . 650 fﬂi
April. 2,553,300 101,500 47,200 78,440 G50 e
May. .. 2,4E0,900 102,400 47,000 80,030 673 .18
June.. ... 4,169,500 200,900 76,300 140, 000 1.18 1.31
10115, e S Pl ) voo| 2,219,500 115,000 44,600 71,600 602 .69
AURUSE. ..o\ ivnransnrennes]| 1,908,700 101,600 32,400 | 61,000 518 .60
September. ... . 2,158,200 113,000 | 39,200 | 71,070 G056 67
Water year 104142 ! 27,647,400 200, 500 l 21,500 | '._'5.750 637 8.64




MississippPl RivErR MAIN STEM 31
Mississippi River at Keokuk, Iowa—Continued
Duily Discharge, in Second-feet, for Water Years 1941 and 1942
Day t Oct. | Nov. | Dee. | Jan. ‘ Feb. i Mar. | Apr. | May | June | July | Aug. | Sept
1940—41 : |

ThEr 22,000| 22,500) 30,600/ 41,900 31,700/ 32,500| 80,500(137,700| 63,400 §2,000| 29,800( 26,500
Qi 22.000| 21,500| 35,300| 44,000/ 30,000| 30,300| 80,500,132, 600| 83,000/ 81,000| 28,700 32,500
L 22'200| 21,000| 26,300| 42,800| 32,800| 32,700 &4,000|128,700] 63,000 74,700 27,600 37,200
4. 0| 22°500( 22,000| 23,500 42,800| 34,000| 36,500| 86,500(119,800 97,900| 66,400) 26,100 40,400

B......| 23,500| 20,500| 24,500 35,800| 33,700| 36,000/ 01,300/114,500/102,600| 60,300, 27,000 41,
B......| 24,700( 21,000] 24,700] 32,100| 33,500| 35,000{101,500]113,400/101,600| 54,700 25,700| 46,000
e 25100 22,600 23,000) 27,800 34,200) 37,300(100,500(107,000] 95,200| 50,500\ 24,100| 51,000
S| 2a00] 25.000] 24,100) 27,800) $1,600| 36,000(107,800/103,700( 91,600| 46,500/ 23,000) 55,700
[T 24,000( 20,700 27,500] 20,000, 27,700/ 38,700/107,900] 00,900| 09,200| 40,500/ 21,600| 63,700
105350 25.100( 20,100] 30,700] 32,800| 30,5600] 44,600/100,900] 95,300{103,900| 37,200 22,400 07,100
T 25,400| 28,5000 32,400) 34,700] 30,300| 42,500/112,400| 89,700 94,300 36,700) 22,700|110,300
12 25.200| 31,700/ 35,400 34.500) 31,100| 40,400{115,100] 82,800 96,500 45,600, 24,500/117,400
1 e 24,000| 35,700| 35,700/ 39,500 33,200| 30,200(117,200) 0, 000, 67,500) 43,8001 23.600| 123,700
14.... .| 25.700( 40.200| 33,100, 42,200| 40,600| 42,600{116,600| 75,3001101,000| 35,700/ 22,300/118,500
TR 25,700 17'500] :u.ami 41,000 46,700] 49,400 |23,cm| 72,000/ 102,900 an.sm| 21,300/ 119,000
25,500( 31,000( 37,200| 40,700/ 51,200| 52,700|122,500) .1.500'101 800( 20,900( 17,500118,000
20,000 30,500| 36,400, 44,400 54,800 50,800/122.400| 70,500) 95,500 28,300 14,700/117,600
25,200( 30,700| 36,600| 36,200/ 52,300| 47,700{130,400 62,000/ 01,500| 28,000/ 18,800|11%,400
25,200| 31,700( 41,700 31,200/ 45,300/ 48,600 131,500| 51,600 £5,700| 27,900| 20,600|117,400
24,600| 33,800| 45,800| 32,100| 41,500/ 50,200|141,000 4R.m| £0,100| 27,500| 20,000(115,000

{ |
21......| 25,400 34,700 48,400| 30,700| 42,100| 52,500|149,400 45,700, 77,800 31.590} 20,200/108,700
22, | 20i000] 40.300| 48.700| 31,0000 40,100) 74,000(147, 600/ 43,200( 72.400| 32,1000 10,300| 09,400
LR 26.000| 42,000 481600 32,300, 40.600/100,800/153,500| 43,600( 66,700 81,200 17,300 01,200
24, ..., | 25,700] 42,600| 46, ﬂ(m' 34,1000 41,800/ 103,300/ 162,400/ 42,000| 67,600( 30,400| 16,200] 85,600
95,0 | 20.000] 45,300) 45,400( 38,000) 39,700/105,300/153,400( 41,800| G4,800) 31,800 19,700| 86,600
2., 25,0001 51,000| 45,000 37,000( 39,300{105,400(153,000( 43,400| 64,900| 30,1001 10,000{ 81,200
27......| 22,800| 46,500) 44,200 34,700| 38,300/101,600]154,400| 42,000 62,400( 28,400| 17,600 79,800
28,.....| 23,000] 44,400 42,500 31,400| 36,200| 97,100152,100 42,000| 58,200| 28,200/ 14,300| 83,400
0L L 23.400| 45.700| 30,100 L] 00,600|148,000] 44.800) 61,500) 26,100 15,000| 80,400
S 23,100/ 43,700] 40,400 87.700]140,000| 45,600 74,300| 42,600| 15,000 82,0600
e VRN 23,200, ......| 41,800 84,000/, ... 52,000....... 33, 15,000(,......
1041-42

TR 85,500 /104, 100| 52,400 43,000| 98,400| 47,200| 87,700 75,600| 54,900| 30,200
2......| 93,800/110,300| 52,500 44.400,100,300| 47,000 $8,300/ 80,500, 64,600/ 42,600
e 110,400115,400| 52,500 43,700/101,100| 47,700 £8,200) 87,000 77,600/ 46,500
4., 07,100/122,600| 52,800 43.800| 97,600 57,400/ 80,500 00,300, 04,500( 52,300
§ighes ,000|131,200| 50,900 45.000(100,500| 63,400] 67,200 gu:suu'lu:.unu 50,300
B 06,000(131,000| 51,000 45,000/101,000| 64,300/108,400| 64,000| 09,000( 61,800
S i7,500(133,200| 49,100 44.200(101500] 68.300/114,700/100,500) 06,400| 74,000
8......| 70,000(134,100| 50,100 42.200(100,400] 65.7001120,400 115,000, 92,000/ 72,900
9......[110,300(132,500| 40,400 40.700(101500] 66.000130,000 104,400) 85,800/ 72,300
10......[110,500(133,800] 46,900 35,200) 99]500| 70)400/140,800 85,000| 02,400| 74,300
L|107,100/134,100 45,700 42,8000 90,600| 72,400/153,000 75,100( 84,200| 74,900
110,300(133, 400 45,400 L000] 85,500] 76,400/ 167,700( 67,800 80,500 58,600
105,900{130,900/ 44,300 42.000| 83.100| 77.600(182,600 66,900| 73,500] 52,400
| 116,900/126,900, 40,600/ 43,700) 83,600, 87,300/194,900| 74,900| 68,400, 52,300
lou,fmuu.ﬁoo‘ 42.900! 421400, 80.900| 90.100/200,100| 73.000| 63,300 57,700
1B 08,400(114,500) 42,800/ 46,700| £3,000| 92,2001200,900| 76,500/ 53,200 £0,300
AR 96,600104,100| 42,900 .200| 81,800 06,500/198,800| 78,200 51,100| 65,300
1§75 100,500| 92.500| 42,7 70,100| §0,100/102,400 195,000) 50,500/ 50,800 66,900
19. 090,600] 85,500| 42,400 76,400| 75,900 98,700(189,500| 74,300 45,000| 69,200
20....,.| 99,500 77,000| 42,000 L6000 65,000 §7,400(153,500| 60,000| 44,000( 70,800
3 00.000] 68,700| 43,600 §6,200 04,200 94,500/178,000] 56,500) 43,600 78,500
Poda 98,200| 70,000| 50,500 91,600) 59,700 94,000(171,400| 57,800 41,600| 89,700
R 106,700 65,500| 53,600 91,000| 55,60C| 92,800]162,800) 58,700 38,000| 87,800
Y B 14,100| £2,100| 58,100 06,500| 55,000 00,900/150,200) 50,100| 40,300/ 80,800
25,00 ..|116,600| 57,500( 57,000) 45,200( 45,300| 06,500 55,000| 89,000{134,300) 57,700| 30,500| 80,000
28, 114,800 53,800| 58,300) 49,000 42,000 03,000 556,000| $1,200/118,500| 47,800/ 37,800 60,600
27 116,300 54,000| 64,300] 43,200 42,000| 04,900] 53,000| 90,300/101,200| 44,600| 35,800 06,600
2R 101,200| 55,400 65,600 42,000 49,100 85,000 90,200) 45,800( 32,400/100, 900
20.,....| 04,500] 55,100 4?.200 88,100 84,300 45,700 34,000105,700
30,. 94,500/ 53,300 | 47,700 87.000| 76.300| 45.300| 38,200|113,000
3155 97,800].........| 57,100| 57,900]........[103,300f....... [ 86,200(....... 49,800 40,000(.......
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Figure 2.—Graphs of discharge at river-flow measurement stations on the Mississippi River in lowa, April to May, 1941,
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Figure 3.—Graphs of discharge at river-flow measureme nt stations on the Mississippi River in lowa, June 1942,
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34 SURFACE WATER RESOURCES OF Iowa, 1941-1942

Upper Iowa River near Decorah, Iowa

LOCATION.— Water-stage recorder, lat. 43°18'20”, long, 91°44'50”, in Eli
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 8
miles downstream from Decorah.

DRAINAGE AREA.—bH60 square miles.

RECORDS AVAILABLE.—August 1913 to November 1914, May 1919 to June
1927, October 1936 to September 1942. July 1933 to September 1936 at
upper power plant of Interstate Power Co.; records equivalent.

AVERAGE DISCHARGE.—16 years (1919-26, 1933-42), 299 second-feet.

EXTREMES.—Maximum discharge during 1941-42 year, 12,500 second-feet
June 80 (gage height, 11.09 feet); minimum, 756 second-feet Dec. 10
(gage height, 0.98 foot).

1913-14, 1919-27, 1933-41: Maximum discharge, 28,600 second-feet
May 29, 1941 (gage height, 15.19 feet, from floodmarks), by slope-area
method; minimum daily discharge, 10 second-feet (regulated) on
numerous days during 1933-34,

REMARKS.—Records good except those for periods of ice effect or fragmen-
tary gage-height record, which are fair.

COOPERATION.—Station operated through cooperation of Corps of Engineers,
U. S. Army. Gage-height record obtained through cooperation of Towa
Institute of Hydraulic Research with Interstate Power Co., and recorder
inspeeted by employee of Interstate Power Co.

NoTE.—Stage and discharge graph of the Upper lowa River at Decorah
and mass curve of precipitation at Conover, Iowa, during flood of May
1941 is shown in figure 4.

Monthly Discharge for Calendar and Water Years, 1941 and 1942

- |
Discharge in second-feet |
Run-off
Zecond- | | in
Month foot-days L l | Per Inches
f Maximum | Minimum | Mean | square mile

Ootober- 1040, v vs vvanaains 2,633 170 70 Il 84.0 0.152 0.18
November. .o ovvvrrrsres 4,050 280 73 | 135 241 .27
Pecembary oL ub i 4,401 276 7 | 142 254 29
Calendar year 1940....... | 53,800 2,830 : ad | 147 .262 3.58
Tanuary 10400 se e enassnans | 387 125 1m0 320 .37
Fobruary.. o coiiins | 280 101 130 232 .24
March. 2,570 1046 62 1.72 1.98
April. . 2,200 382 762 1.36 1.52
May... 7,350 163 062 1.18 1.30
June,,. 1,690 327 746 1.31 1.40
July.z. i a31 355 .41
Augnst....... 134 189 22
September. . 523 229 .26
Water yoar 1940-41 128, 850 7,480 fidl 8,55

© October 19411040 0 v v 0,440 1,330 371 43
November. ..cesssrsasns i 8,553 703 508 &7
Decembee. coivaesvssssisryas 4,314 216 248 20
Calendsr year 1041. ... ... 137,083 7,380 671 { 9.11
January 142, 0oeennnnnns 1,420 206 | 255 .20
ISy g g AR AR RS 4,368 272 279 .29
MESeh i e s e e e 25,131 2,860 1.45 1.67
AP oL 8 o d A Fw o bateis b inh e 6,537 580 L5686 .05
My e s e s 11,220 640 (46 75
A (T e R LS 34,746 5,020 252 1,158 2.07 2,31
T e S e T R 19,256 2,020 280 621 1.1 1.28
AURUBE. v oo v s savensonsesn 31,330 &, 460 284 1,011 1.81 2,08
Heptembor, v siseisrinasssans 20,747 4,450 284 002 1.24 1,38
Water your 1041-42. ... .. 150,379 8,020 85 404 .B62 11,00

Note—Stage-discharge relation affected by ice Nov. 14-10, Nov. 20 to Dec. b, Dec, 18-18,
1940 ; Jan. 5-17, 29, 31, Feh. 8-11, 10-28, Dec. 11-15, 29-31, 1941; Jan. 1-18, Feb. 18-24, 1942,



UrpPER IowA RIVER BASIN 36

Upper Iowa River near Decorah, lowa—Continued
Daily Discharge, in Second-feet, for Water Years 1941 and 1942

Day Oct. | Nov, | Dec. | Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.
194041

Yiavas ‘] 00 135 245 132} 106 579 462 1,620 331 132 81
R 70 81 125 387 132 111 T44 441| 1,280 284 121 il
b B il v 120 202 126 1,470 702 416 917 208 116 81
r e 70 70 120 178 121 *528 830 392 749 260 121 02
§.... 70 7 120 180 126 307 980 378 620 240 118 83
(LR af 75 124 190/ 126 420 034 364 538 234 134 70
T i 14 i 124 200 121 543 T 364 497 234 118 88
Biianne i) 74 142 210 106 (EL G20 40 451 223 108 140
By bl 04 134 200 108) 1, 100 A8 322 431 219 114 151
1002t 40 77 121 147 145 116, 1,830 502 305 402 219 116 137

750 286 1210 105 116 1,400, 456|206 1,600 212f 111 146
77| 264 116) 190] 116 'sa0|  420|  2s8| 1,500 200 106 143
75 132 98} 185 280 .ElN]lI 407 2721 1,570 105 101 108
a0, 110 100} 150 2lﬂt 482] 392 264 1,470 1699 108) [ &3
90| 110] e8| 175| 188] 446] a3s2| 20| 1.170| 188]  104] f 202

70 120 08 150 157 487 302 245 874 185 104] 1 523
70 130 7 170| 132 163 77l 234| 740 185 104 105
51 140 g9 140} 101 276/ 2,200 223 6856 bt 104 137
81 150 101 1511 105 300] 1,040 219 594 185 9 129
175 151 106 148 115 034 1,360 200 528 173 02 124

) I 76 *192 132 151 1107 1,660 1,000 114 477 170 i 111
Y BIRARAN 75 212 114 148 105 2,280/ 870 195 431 160 124 106
23 vy 70 18§ 114 148 110} 2,670 787 102 397 163 100 101
b 74 194 114 146 118] 1,080 07 155 364 151 101 104
2B s 71 185 179 140 125/ 1,040 630 173 345 146 02 111
71 170 276 140/ 1088 1,270 584 163} 345 143 88 101
70 166 256 140 108) 1, . B68 I?U; 3271 [ 143 88 07
77 1ml 241 137 110} 1,170 533 340 336; f 140 88 02
170 | 223 L2B} . cewiban 1,250 507) 3,620 327 154 53
124 110 219 1290 1, 140| 482, 7,380 436 163] 83 132
Mo isiony 223 MOl ! [1,030).....c. 140 o S

1200 116 1,270| 238] 264| 300 528 302 1)300

132 182 206 205 120 541 210 300 276 300 704 004
i 00

143 170 163 230 121 223 3064 264 202 614 5

134 163 129 272 120/ 1,140 220 4311 2,070 288 574 fit4
140 157 120 200]. 0000 80 234 331 7,040 280 512 604
146 160 10} 208)....... 682| 230 309 8,920 402 407 528
2021, L 130l 268].050 004 635)....... 1% | IR 753 Bl ..ouss

'WI::!.:-r discharge measurement made on this day,
= '“l{! Fragmentary gage-height record; discharge computed from partly estimated gage
eights.
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Figure 4.—Stage and discharge graph of the Upper Iowa River near Decorah and mass curve of
precipitation at Conover, Iowa, during flood of May 1941.



Uprrer IowA RIVER BASIN a7

Upper Towa River near Decorah, Towa—Continued

Table 8.—Gage height, in feet, and discharge, in second-feet, al indicated
time, May 26—June 6, 1041

g Feet |Secoft.| ‘Feet | Seeoft.| Feet | Becoft.| Feet | Secoft.| Feet | Secoft.| Feet [ Sec-ft.
U S 2 Cl = o —
R May 26 May 27 May 28 May 20 May 30 May 31
1 4.20 1,510 1.41 188 11.50 | 14,500 4.16 1,780
2 3.54 ,o2 1.50 219 11.30 | 14,000 4.10 1,730
3 2.40 640 1.52 226 | 11.22 | 13,800 4.02 | 1,670
4. 2.13 502 1.52 226 11.12 | 13,500 3.06 1,620
5 1.03 402 1.53 230 10,95 | 12,500 3.02 1,500
] 1.80 340 1.53 230 10,68 | 11,000 3.92 1,590
1.70 200 1.53 230 10,50 | 11,300 3.01 1,580
1,04 272 1.52 226 10.21 | 10,400 3.00 1,670
1.60 256 1.52 226 10,00 9,£00 3.85 1,550
1.57 245 1.52 224 0.40 [ 8,120 3.85 | 1,530
1.556 238 1.52 226 .05 | 7,020 3.80 | 1,490
1.54 234 1.51 20 8,42 | 5,050 | 4.00 ] 1,650
1,52 220 1.51 223 7.00 [ 5,280 4.20 | 1,810
1.40 216 1.50 210 7.61 4,850 4,35 1,930
1.48 212 1.50 210 .08 | 4,310° 4.1 1,900
1.47 200 1.80 240 6.50 3,830 4.20 1,860
1.46 205 2.70 798 5.05 [ 3,350 4,18 | 1,79
1.44 199 3.50 1,280 5.38 2,810 .86 1,540
1.41 188 4.00 1,650 5.10 2,500 3.84 1,520
1.40 185 §.50 6, 080 4.48 2,030 3.583 1,510
1.40 185 13.00 | 20,000 4.40 1,070 3.81 1,500
1.38 170 14.00 | 23,900 4.35 1,630 3.79 1,480
1.36 173 12.65 | 18,800 4.28 1,870 3.78 1,480
M 1.37 176 | 12000 | 16,500 | 4.24 | 1,840 1 B8.77 [ 1,470
June 1 June 2 June 3 June 4 June b June 6
21 3.74 | 1,450 o 00 L D0 R s sl o ataiate | i T TR | ek e e e L e v
4| 3.67 | 1,400 3,80
6 3.50 | 1,340 4,04
8 3.65 | 1,380 3.53
10[ 3.45 | 1,240 | B.45
N| 8.30 | 1,140 3.30
2 3.36 | 1,180 3.34
4] 4.38 | 1,950 3.29 -
4.50 | 2,050 3.22 ¥
8| 4.88 | 2,360 3.20 .
10f 4.50 | 2,050 3.18 :
M| 4.35 | 1,930 3.15 :

*Mean for the day,



Table 4—Hourly precipitation in inches from recording gage at Conover, Iowa for period ending at
indicated time, May 1941

HOURLY PRECIPITATION Coxoven, lowa
Observer:  Pearl E. Bradrick
MAY Lat. 43" 13’ Long. 01° 54"
Daily
Date Total
Inches
1 2 10 11 12

= PR R B T T S e e e e e e e e e e e T e e e s 23| 0.38
] (T TR s 0.35
7 Fhg | 0.05
-5 B 0.11
20 |. 0.11
221 0.49
% | 098
27 1.10
P i S 0.08
20| .04 | 03 5.49
30 35 | .09 0.87
R b e e e e P e e A L T 0 s S i e e | e | ongll D el [t oS e P 0.08
Amounts are for hour ending as shown in column heading. Central Standard Time: Monthly Total: 10.07

NOTE.— Records obtained from Hydrologic Network of United States Weather Bureau, On May 29, 1041, Weather Bureau reports also show that 7.70 inches fell at Decorah, much
of it between 2:00 and 11:00 p. m.; and at Waukon, 5.98 inches was measured,
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YELLOW RIVER BASIN 39

Yellow River at Ion, Iowa

LOCATION.—Wire-weight gage, lat. 43°06'35”, long. 91°15'45”, in SE14SW1
see. 24, T. 96 N., R. 4 W,, at highway bridge at Ion, about 714 miles
northwest of McGregor and 8 miles upstream from mouth. Datum of
gage is 664.65 feet above mean sea level, adjustment of 1912.

DRAINAGE AREA.—224 square miles.
RECORDS AVAILABLE.—October 1934 to September 1942,
AVERAGE DISCHARGE.—8 years, 109 second-feet.

EXTREMES.— Maximum discharge observed during 1941-42 year, 7,320 second-
feet Aug. 1 (gage height, 12.00 feet); minimum, 29 second-feet (es-
timated) Jan. 7; minimum gage height observed, 3.80 feet Dec, 20,

1934-41: Maximum discharge, 18,500 second-feet May 29, 1941
(gage height, 15.2 feet, from floodmarks), by slope-area method;
minimum observed, 14 second-feet Dec. 30, 31, 1939; minimum gage
height observed, 2.64 feet Dee. 30, 1939.

REMARKS.— Records fair except those for May 29, 30, 1941, and those for
periods of ice effect, which are poor. Gage read once daily, and more
often during high stages,

COOPERATION.— Records collected in cooperation with Corps of Engineers,
U. S. Army.

Monthly Discharge for Calendar and Water Years, 1941 and 1942

: I
| Discharge in second-feet
| i Run-off
SBecond | in
Maonth foot-days Per Inches
Maximum | Minimum Mean square mile
October 1840, .. ooivviaiinns 1,203 74 32 38.8 0.173 0.20
N OYEIDACT . e s e vaneas £ 1,408 140 31 49.8 222 .25
Desembers & ks s nuia 1,548 139 a2 44.9 223 .26
Calendar year 1040, ...... 27,387 2,220 18 4.8 L334 4.55
January 1041, .....000, PR 2,300 109 43 7.1 344 A0
FebrURTY & i ity s s waerviaa 1,584 327 33 07.3 .00 a1
10,288 1,500 a6 a3z 1.48 1.71
1, 849 1,520 122 225 1.02 1.14
13,398 6,730 &7 432 1.93 | 2,22
13, 46 1,860 160 435 1.4 | 2.7
: , 3,299 237 7 104 an4 | .54
e SRR R R S 1,826 71 | i 58.9 263 .30
September..........ouiuaies 1,723 81 49 57.4 256 | 29
Water year 1940-41..... ... | ss.87 6,730 31 | 161 710 | 0.70
Ocloher 154153550t R 782 S e BT .66
November: . ...ocaevnsrnnsess 3,870 512 63 113 504 .56
Decamber, it iie dansanis 1,572 a7 30 50.7 226 26
Calendar year 1041 (43, 530 6,720 30 174 i 10,56
JRIUATY .. ovverees 1,644 | 80 29 10,8 .222 .26
February. . ...v.ioa A 1,487 72 34 53.1 .237 .25
Magcl:......,.,....,....‘,.. 6,239 735 45 201 207 1.04
ApHl S R L e 2,660 152 58 85,0 807 44
MAY. e o 3,087 107 52 (6.7 203 34
LTI 2 e aiale o b iam aa i en s o 8,125 2,830 b2 271 1.21 1.356
T e e S A 4,023 a2 70 150 L7110 .52
ADEUSE. oo e wa S s 9,608 a4, 110 §1 $00 1.48 1.50
Beptember.. . iihis s e 4,031 856 (5 164 782 .82
Water year 1041-42. . .... 50,417 3,030 29 138 LG16 8.39

Note—Stage-discharge relation affected by ice Nov. 15-18, Nov. 20 to Dec. 8, Dee. 14-24,
1940; Jan. 6-18, Jan. 25 to Feb, 12, Feb. 19 to Mar. 3, Dec. 11-19, 27-31, 1841; Jan. 1 to
Feb. 11, Feb. 18 to March 4, 1042,



40 SURFACE WATER RESOURCES OF [owA, 1941-1942

Yellow River at Ton, Iowa—Continued
Daily Discharge, in Second-feet, for Water Years 1941 and 1942

Day Oct. | Nov, | Dee. | Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.
1040—41

P 34 44 38 75 " 45 184 130 748 145 71 50
RETR 34 41 38 100 50| 70 169 120 820 138 69 40
e 34 40 32 150 43| 1,800 158 122 418 134 64 52
i 34 30 37 133 47 410 251 119 354 133 68 52
o el 35) 30| 35 96| 48] 183| 2m| 116] 200 123 68 o4
B 36 38 38 98 42 256 186 122 251 125 67 58
T oot 30| 38 40 100 7 259 174 122| 239 122 66 58
8.0 a7 a7 43 a6 33 362 162 116 221 112 6 67
...... 34 34 40 S6 35 200 155 114 202 112} 65 07
10:. 504 34 45 18 T a5 427 148 100 197 111 65 4
' i 32 52 46 7 40 144 142| 106 1,160 102 64 64
Jqising 32 130 45 72 50 105 138 105 1,960 101 i 6l
132 veiilne 32 52 32 71 327 104 132 104 1,060 100 58 50
1deoais 40 48 33 70 274 04 130 102 862 G2 58 50
1500 46 45 40 (il.} 136 02 126 101 7 92 ik 64
43 45 46 6 08 4 122 100 405 a0 58 76
40 47 40 G 03 dat 226 1] REX) i 7 51
40 48 40 52 40 06) 1,520 43 339 237 58 04
a8 48 A0 54 45 7 413 03 287 101 hitl} 54
38 *49 40 65 42 o 328 02 245 83 54 52
a8 bt a7 T 400 1,390 248 95 228 82 54 51
38 72 a7 il 400 1,200 211 05 216 81 54 iy
a8 02 37 [i5} £l 807 107 08 107 81 53 440
38 58 40 i) 43 450 178 88 174 80 82 44
37 i1} 43 (e} 45 442 167 87 160 79 52 8l

50 38 81 44 239 138/ 2,060 160 74 a1 49
73 40 70 50 193 133) 6,730 167 72 51 54
{7 HERR 75 T ) et e | | AR R 1,360, ...... 7 51..q

an 139 55 31 72 173 132 72 190, 230 7
[ A 132 135 55 30 7 2 116 i 208|166 234 72
¢ REATE 782 132 55 20 72 230 119 107] 1,280] 150] 230 a7
T 350 116, 55 32 70 173 76 840 303} 145 104 110
Ot 132) 110 35 35 08 130 107 720 215  139] 351 79
(1) ! 123 103 46 40 68 119 100 63 184 132 212 72
M o 10[ 100 43 41 67 149 100 72| 257 123 187 05
12ans 100 07 44 43 ird 130 04 76 194 113 170 162
15 04 94 44 14 i7 10 87 70 156 123 150 103
R i 126 1 30 45 13 107 81 it 170 512 148 856
O 04 87 42 ' [I5] 107 87 (it} 123 187 261 135
165505 81 87 45 15 721 an 81 03 110/ 187] 182 04
17eeike) 81 81 49 15 43 735 76 58 107|130 142 100
186 91 81 52 15 36] 355 7h 67 1000 129 132 (47
10505 72 81 52 48 35 307 72 58 04 123 120 454
EE s 76 70 52 50 M 2 72 58 87 113 123 160
gl ! 162 76 52 50 300 330 (v} 58 81 100 110 150
5 K 91 7 52 50/ 37| 223 85 55 7 01 107 142
v R 81 73] 52 52 a6 108 63 54 72 81 100/ 142
HalS 74 65 56 60 36 187 58 52 65 79 a4 152
6 s 70 65 63 (i 3 180 50|- 52 72 81 97 123
L] IR 70| 67 (ind 78 38 184 63| 03 76/ 198 a1 129
AL 70| 07 50/ S0 a0 176 60 56 67 119 01 132
] B 87| a5 40/ &0 40 173 0 58| 222 81 a7 119
200y 70| 85 30/ ) e 106 63, 55| 2,830 81 57 107
R 70 a7 35/ ] Fe o 159 67 55| 455 04 81 107
315 i 7.......| 3wl sl s I 11—

| | {

*Winter discharge measurement made on this day.



TURKEY RIVER BASIN 41

Turkey River at Elkader, Iowa

LOCATION.—Wire-weight gage, lat. 42°51°15”7, long, 91°24°16", in see. 23,
T. 93 N., R. 5 W., in tailrace of Central States Power & Light Corpora-
tion’s hydroelectric plant in Elkader. Datum of gage is 701.61 feet
above mean sea level, datum of 1929,

DRAINAGE AREA,—892 square miles.

RECORDS AVAILABLE.—July 1933 to September 1942 (discontinued).

AVERAGE DISCHARGE.—9 years, 484 second-feet.

EXTREMES.—Maximum discharge observed during 1941-42 year, 9,200
second-feet June 30 (gage height, 13.0 feet) ; minimum daily, 96 second-
feet Oct. 3.

1933-41: Maximum discharge observed, 19,300 sccond-feet, May 31,
1941 (head gage height, 29.1 feet); minimum daily, 21 second-feet
Jan. 23, 26, 29, 31, 1940,

The flood of June 1916 reached a stage of 34.3 feet on head gage,
from floodmark.

REMARKS.—Records poor. Flow regulated by power plant at gaging sta-
tion. Gage read hourly.

COOPERATION.—Gage-height record obtained through cooperation of ITowa
Institute of Hydraulic Research with Central States Power & Light

Corporation.

Monthly Discharge for Calendar and Water Years, 1941 and 1942

Discharge in second-feet
: Run-off
Second n
Month foot-days " 2 Per Inches
Maximum | Minimum Mean square mile

October 1940, ....coovvvvnnnn (i, 083 520 153 210 0,242 0.28
November.......cvuvivvaris 11,452 1,020 161 383 420 AR
DO DO s coa s b s 13,132 1,330 127 424 475 .55
Calendar year 1040, ..., 140,750 9,110 21 385 432 5.87
January 1941, ........ 2 AR 22,213 1,720 150 717 804 .0
FebrUBEY ooy oasnbinsvasiorne 1,315 1,070 172 HREY 373 .40
arel 42,752 5,100 158 1,379 1.55 1.78
April 35,348 2,800 442 1,178 1.32 1.47
May.. 51,286 16, 800 213 | 1,054 1.85 2.14
B e e S e 64,222 7,840 537 2,141 2.40 2.68
) A e ST R e il 10,044 565 194 i di 42
FATTL L S e e 4,284 | 220 134 .26
Bebleniber, i visasssnussnsss 5,075 | 899 | 10 .25
Water year 104041, ., .. | 278,836 16,500 | 60 | 11.63
OctoherADALE 1z dn st o [ 0,61 1,530 | 06| A0
November. oo ciieiiaia i 14,002 1,850 | 197 .58
Dectmber; vuvnssssssovnnsns i, 650 474 123 .28
Calendar year 1041, ... | 277,808 16,800 60 | 11.58
January 1042, .. ciaiiinisnids 0,470 360 100 27
B EOREY % o foe e hs TE AV 0 5,048 330 120 .25
Marehit L 34,840 3,570 184 1.45
April. e 12,008 719 226 .80
May.. SR 11,083 04 185 1
June. . a6, 048 7,200 260 1.50
B L P T 40,649 3,480 578 1.69
AU R i e a b 45,301 7,820 385 1.59
Soptember. oo veevsssnrvarans a0, 544 4,050 4440 1.7
Water year 1904142, ..., 253,223 7,820 06 10.54

Note—Stage-discharge relation affected by ice Dec. 10-13, 30, 31, 1941; Jan. 1 to
Feb. 1, Feb. 20-22, 1942, No tailrace gage readings available June 30 to July 15, 19425 dis-
charge computed on basis of rating for head gage above power dam.,



42 SURFACE WATER RESOURCES OF Towa, 1941-1942
Turkey River at Elkader, Iowa—Continued
Daily Discharge, in Second-feet, for Water Years 1941 and 1942
Day Oct. | Nov. | Dee Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.
1040-41
107 201 425 866 180  361| 1,170|  442| d7,840]  s65] 205 141
1010 207|425 1,620 180| 361 1,070 425] 4,020 442| 187] 188
1881 202f  127| 1,720 180 2,580 1,150  a68| 3,120|  444|  200] 148
107|  208f 340 1,210( 180 1,460/ 1,650(  861| 2180 415 180 141
2000 180f  272] 730 180/ 1,220/ 2,260 403| 1,750 415| 1s2] 173
B 197 166) 2850 611 185| 1,020/ 1,880, 302| 1,470 41a] 220| 140
T......| 2220 161 206 1,020] 177| 900| 1,470] 458) 1,200 415 220 155
e 214| 180/ 2611 1,370 172| 090) 1,130 398 1,110 28] 220]  as2
gl 207| 178|285 1,300, 172 1,040 1,030 306 1,060| 361 220 305
05 103 220\ 273 1,1000 170 1,300, 069 347] '090] 361 104] 253
B 195) 604 278 92 180 1,830 005 315 d3, o0  3o1l 2200 215
13RS 188/ 1,0200 2671 962/ 1s0f 1,230, 908] 200/ d7,500| 45| 212 176
18500 192 702f 173]  s24) 1,070 990/ 834|297 d5,600] 353] 212|900
TEils ., 203| 338] 187 g4 985| 584) s02|  282| d3.s40| 314] 220|148
15 211 240 236) 8| 465 415 47| 200 2,800 284| 220[ 188
16.. 188] 270 2381 84| 415 454]  747|  288) 2,070 258] 220|800
VEan 173 311l 231f 824 350 356 732|244 1,600 258 220 407
18, 179 33| 232|747 a0 158 2,000, 243] 1,450, 339 220/ 203
1030 184 386f 249) 400 361] 204| 2,470] 202| 1,230, 338 220] ¢1%0
e 176 415|244 361|361 1,200 2,020, 235) 1,070, 290 220 160
3l 133  415] 255|361  361| 85,1000 1,680 240 00| 270] 220| e150
AR 172 731 240 361 31| 4,640 1,230 453 033| 250| 220 o145
23 ; 188) 747 255\ 334|361 3,5200 9s3|  203] 02| 244|220 o140
L 176  704) 270  2s2] 3ol 2,400 824 210|824  232) 220 o140
I 178| 564 366 311]  301]-1,700] vE7|  213|  s24| 227|220 o200
20500 170] 446 1,170)  311|  361] 1,300 o075  273| 762|235 188] 174
Al 206| 389 1,330 3111 861 1,110|  B48| 3,000] 544 194|172 70
T 180( 288 1,110/ 311 352 1,030 sa7|d1l1,200] 537 235 145 60
29......| 8011 2021 900l 213[.......| 990]  442| 3,310 BAT| 217 166 60
B0 520( 3200 080/  180l.......| 1,0000 452| d7.780] &69] 217 187 100
gl 3l g4 1800 110080000 d16,800(....... 213118 B e
131) 1,850( 1981 140/  330( 184/ 710| 68|  3ss| 3,320| 6,420 5190
102{ 1,540 198] 120 310] 222| 647 333) 708 1,880 7.820] 474
96/ 040! 217] 11| 311f 230] 522] @47 1,070 1,360 4,320 664
09| 885l 2111 110] 278] 440| 517|361 2,510] 1,200 2,150 732
179 8020 205 110, 300] 435 554 ae61] 1,3d0] ‘908l 1,300 606
37 705, 201 105 300f 513)  B37| 418 1,620( 850 1.310! 400
1,830( 560l 197  100f 2801 P07l 537 570/ 2,220  765| 1,130 484
1,00] 47 101 108l 263f 738 4ol ool 883l  7I0| 1,050 604
7| 450] 1821 105] 249/ 692 474] 58| 663|678 2,150/ 605
305 415 laui 105,  240f 616 4580 532 573 653 2,080 470
2011 4150 130] 1050 218| 603| 384] 447 754  882] 1,400 440
345\ 278/ 150 110/ 224) @50, a61| 478 1,300 71| 1,070 589
218)  332) 180| *110| 213| 576 383| &05| 'ges|  ss4] 's7Sl 736
432|  aasl 18] 2000 207 B37|  416| 4u9  6ol| 3,480| 863 1,530
15.. 213 3200 202{ 2000 203)  492|  418]  482( 003 3.470|  048) 1,690
10......] 211] 326/ 187| 180 245 8s0| a3s1| 87| 03| 3,480 824|965
17......| 22 270, 1890 200f 171| 3,200 ae1| 274| 558 1,800 - 780] 670
18550 203|  290] 195 220 148 3,870 281| 284 481 1,440, 673 1,240
108,00 1920 2700 181) 240 132 3,010 311|  a55| 415 1.400|  673) 3.050
20......| 287, 302) 195 250 130| 2,250 200| 273 415 1,200] 623 2,820
2l...,..| 208 a73] 183|240 140| 2,470( 311| 242 415 887  603| 1,840
Sae 217(  226| 185 230 180/ 2,780 a@11|  200{ &72| 814] 603] 1,100
S 2100 2200 242 2000 154| 2,200 a1l| 236 2069| - 685 603] g0l
24,.. 207|  205| 349 - 3%0] 158} 'ges| 284| 1p4|  281| e12| - 603 1,170
T 2021 197| 460, 350f 129| 760 278| 104] 281| 620] d4s0| - 084
26.... 185| 2421 474|360 153) o47| 204| 104] 311] 748) 385 841
7. 185\ 225  418)  3s0| 15| o6s| 226| 1s5| 8| 661l 709  &75
S8as 1920 2200 179] 350 140 000] 311 240[ 200 603 805/ 1,020
Mt 175  204] 123]  350/....... o04|  311|  250( a.470( 578| 747|963
304557 o 144l 201f 130 a3s0f:iill 747\ 35| 264 7,2000 1,210, 707| 743
B | 39| 150]  3500.......| O8] DL 2,00 584.......

*Winter discharge measurement made on this day. .
(¢) Backwater from coffer dam; discharge computed on basis of records

at Garber.

(d) Tailrace gage-height record doubtful ;

head gage.

discharge

eomputed on basis of

for station

rating for



TUrRKEY RIVER BASIN 43

Turkey River at Garber, Towa

LOCATION — Water-stage recorder, lat. 42°44'25”, long. 91°15'45", in sec. 36,
T. 92 N., R. 4 W., at highway bridge at Garber, 800 feet upstream from
Wayman Creek, 2,000 feet downstream from Elk Creek, and one mile
from Volga River. Datum of gage is 635.34 feet above mean sea level,
adjustment of 1912,

DRAINAGE AREA.—1,530 square miles.

RECORDS AVAILABLE—August 1913 to November 1916, May 1919 to Septem-
ber 1927, November 1932 to September 1942 in reports of U, 8. Geo-
logical Survey. August 1913 to November 1916, May 1919 to Septem-
ber 1927, April 1929 to September 1830 in report of Iowa State Plan-

ning Board entitled “Stream Flow Records of Iowa, 1873-1932.”

AVERAGE DISCHARGE.—21 years (1913-16, 1919-27, 1929-30, 1933-42), 812
second-feet.

EXTREMES.—Maximum discharge during 1941-42 year, 12,000 sccond-feet
June 30 (gage height, 17.45 feet); minimum, 225 second-feet Dec, 11
(gage height, 4.43 feet).

Maximum discharge during 1940-41 year, 22,100 second-feet June 12
(zage height, 23.27 feet), from rating curve extended above 15,000
second-feet on basis of measurement near Millville, 14 miles below, at
peak of flood of July 27, 1940; minimum discharge recorded, 1656 second-
feet Mar. 17 (gage height, 4.27 feet).

1913-16, 1919-27, 1929-30, 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 29, 1934,

REMARKS.—Records good except those for periods of ice effect, and those
computed from wire-weight gage readings, which are poor to fair.
Slight diurnal fluctuation caused by hydroelectric plant at Elkader.

COOPERATION.—Some measurements and services from Army Engineers.

Monthly Discharge for Calendar and Water Years, 1941 and 1942

Discharge in second-fect i
| Rup-off
Second in
Month fooi-days > Per Inches
Maximum Minimum Mean square mile

October 1040 11,602 1,100 2060 a7d 0,244 0.28
November, 20,040 2,150 280 (it A7 A0
December, . 20,505 1,000 00 04 Add 50

Calendar year 1940....... 235,462 20,800 49 43 420 5.74
Janusry 1041, .. ooouveeeiine 20,800 2,7 350 661 08| 2
February......... e 17,433 2,350 250 623 A07T 42
5T TR 70,520 0,680 276 2,275 1.40 1.71
Apolis i s Fheks 55,600 4,160 738 1,856 1.21 1.35
May 53,150 13,000 327 1,715 1.12 1.20
June £3,148 14,200 1% 2,772 1.81 2.02
July. . 16,460 1,040 314 531 4T 40
August..... 8,054 385 108 260 170 20
September............. 16,708 2,610 204 557 364 41

Water year 1940-41...... 403,160 . 14,200 1,I05” 122 0.70
October 1941 |t aas E 46| 488 .50
November............ x 28,468 4,730 940 620 it
D e ber it v s i v 12,200 00 304 258 30

Calendar year 1941....... 414,778 14,200 198 1,136 .?"_2- 10.07
January 1042, ., .ovivrianns 14, 500 720 230 438 .ER!’;‘ i 5
Fobrunry i iai s 2 11,5670 G0 250 413 270 .28
March e 44,475 3,750 400 1,435 L8 1.08
April 20,256 1,100 457 675 A4l 40
May 19,610 2,070 445 33 Ald A8
June 59,734 10, 600 534 1,991 1.30 1.45
July 54,006 5,360 793 1,774 1.16 1.34
August 53,156 8,110 527 1,715 1,12 1.29
September. i 41,581 4,400 622 1,346 012 1.02

Water year 164142, .. ... | 353,083 10,600 230 1,050 686 9.31




44 SURFACE WATER RESOURCES OF Towa, 1941-1042

Turkey River at Garber, Towa—Continued

Daily Discharge, in Second-feet, for Water Years 1941 and 1942

Day QOct: | Nov. | Doe. | Jan. Feb., | Mar. | Aprt | May ‘ June | July | Aug. | Sept.
1940-41 |
Tt 305 470 70| 1,150/  370] 560 1,770|  748| 10,700/ 1,040 318] 210
o 305\  408)  700( 2,200 400 600| 1,750/ 721| 4.430] 'ss0| 331 204
3 301\ 355] B0 2,700| 350/ 4,580\ 2,240 658 3.440] 77 346 213
T 300/  331f g0l 1,450 300| 2,400 4,160 63| 2,820 72T  s22] 240
By 331 327‘ 620/ 1,200 320 1,790| 3,720 612| 1,000] 682] 288] 223
B 3271 301 600, 1,200, 320 1,400 3, 636 1,650 s8] 288|217
Farei 380  280{ 550/ 1,300, 00| 1,320/ 2,430/ 47| 1,430 682|260 827
g v S 350f  2s0( 545 1,600, 280/ 1,280 1,860, &38| 1,250 700|  273| 2,610
9 46| 301 0| 1300 200 1430 1770l 899| 1,170, 630 34w 1,
1050 s 322| 355 500/ 1,350 300 1,750) 1,600 574 1,180 612] 280] 764
T 314 768/ 500( 1,200 300/ 1,630/ 1,610 B36| 2,630 687 233 562
185 305 2,180 450/ 1,200/ 550/ 1,260| f1,540|  500| 14,200 585 230 458
13,0000 2070 1,210/ 3300 1,000f 2,350, 1,170 f1,300] 486 7.8300  &10| 198 308
4......0 81§ w10l 3000 om0l 2,3100 06| f1,250|  482| A5.250) 408 217 369
16......] 341  B30| 400 050 1,170| 858 1,190 452 3.560| 480] 217]  355.
4580 050/ 8200 785 1,120/ 405 2,720]  464|  207(f1,880
400/ 0500 618 276 1,000] 422 2,170] 446|240 1,210
400/ 80D 600 446) 3,2000 306 1,850  5S7| 230|815
400/ 500l 580 600] 3,740 388 1,680 047 280|458
4100 500/ G00| 2,3400 2,020) 880 1,370 440 233] 41
400/ 550/  550| 8.370) 2,350, 380 11,2400 401] 385] a1
400, 550\ 5350 9,680/ 1,700/ 406/ 1,140 55| 202|301
430/ *400/  540{ 7,310{ 1,420/ 630 1,100| 355| 236 276
500/ 450| 550, 4,040] 1,210 364] ‘020 350, 223] 273
650 450/ 540/ 2,940 1,000 .ml od0| a22]  300] 400
1,550\ 470/  540) 2,3200 1,010/ 327 025 34 mJ 390
1,600 400) 530, 1,860 40| 3,410) 030| 341  230] 254
1,470/ 430, 500, 1,740  s8s2f 11,2 863|360 223| 258
1,310,  400]....... 1,550/ 810/ 5,260/ 1,020 322] 220 247
1,200, 5,780, 1,150,  336] 217|360
1,110  aso|.......| 1;640(.....;.] 13,000]... ... P T
4,730, 487 as0] 600/  400[ 1,180]  500]  se3| 4,500 5,800 631
3,610f 4881 350( 540|505 1,100  478] 1,050 2,000 8,110/ 627
1,740 4700 320/ 500 644 1,160] 445 4,040 1,820| 5,460| 661
1,270 461] 300 450 600 973  505| 5,880/ 1,530 2,850 747
1,100) 406 270] 5000 743 014|545 2,630/ 1,270| 1,940 670
1,030/ 480 240/ 5000 758| 867|551 2,400 1,100 1,650 622
10100 432]  240f  s00(  851) 828  6s7| 8,070 1,070] 1,680 657
8900 424) 240|480 941|703 743 1,080 on4| 1,710, 687
816|420 250|400  888|  7AS| 674 1,460|  802| 2,040| 1,250
758) 343|200 450 808 731  609) 1,200,  030| 2,670 73l
723| 24| 270l 4500 797|  7ui| o049 1,350 1,010/ 1,810 703
67| 300, 280/ 450 so1| 678  601| 2,140 901 1,270 687
6221 330| -2 450/ 766 657|816 1,810 1,1 1,070, 758
657(  as0( 3100 470/ 7350  631] 747 1,260] 3.670| 92| 3,040
640( 350/ 330 400, 739 e31] 71| 1,020 5, 1,100, 2,2
6311 340 350/  520| 1,160,  G18|  666)  §06 5,360 041 1,450
5011 330( 400  400f 2,050 5050 505  &32) 2,880  605) 1,030
5771  330| 450] 300| 3,75 530  609| 789 1,930 43| 1,080
501 a30f 5000 260) 3,150/ 522 613] 7 1,700 703 4,400
622) 330 550, 250/ 2.420] 518| 505] 876 1,700 754 3,880
618/ 3200 530|  200( 2,650] 00| 550|747 1,220  723| 2,840
8811 a0f 5200 doo| 30100 492] 492 682 1,060 727 1,97
s36f 400 550 320] 2,310f  492) 478  000] p4l|  667] 1,5
5060 600l 600l 830 1,710| 478 474|  654)  881]  GIS| 1,480
478 000  650) 300 1,410/ 461|461 508  S04] 595 1,440
402\ 850|700 820 1,300 457 466 622 1,130 627 1,370
487|  B00)  720| 3400 1,8000  401|  466) 609|892 €35 1,300
4920 4000 700|  850| 1,760 470 518 805|820 1,070 1,240
4870 B00f  600(.......[ 1,600f 461) B2 B,070| 7038|8200 1,170
487( 2000 600(.......| 1,270)  474|  554| 10,000 048] 774 1,000
e IS 501 RS S0l e A RS R B s 3,100,  682.......

Note—Stage-diseharge relation affected by ice Nov. 14-18, Nov. 30 to Dee. 27, 1940; Jan.
5 to Feb. 13, Feb, 18 to Mar, 2, Dec. 12-81, 1941; Jan, 1 to Mar. 1, 1942, Discharige com-
puted on basis of wire-weight gage readings Nov. 12, 13, 28, 28, 1040 Apr. 156-18, Apr. 21

to May 10, June 4-11, 19-20, July 16, 17, July 20 to Aug. 10, 1041,
*Winter discharge measurement made on this day,
(f) Computed on basis of partly estimated gage-height record.



TURKEY RIVER BASIN

Turkey River at Garber, Towa—~Continued

45

Table 5—CGage height, in feet, and discharge, in second-feet, at indicated
time, May 26—June 18, 1941

| Fect |Soecft, | Feet Soooft: | Feet | Seceft. | Feet | Seooft.| Feet | Secoft.| Feot | Beeoft.
U i = bepc o, ) Bt St i
R May 25 May 27 May 28 May 20 May 30 May 31
vt SRR B 4.76 364 9.12 | 3,100 14.08 §.76 2,850 15,19 0,020
4| 4.62 301 5.11 574 8.51 3,400 13.81 9.45 | 3,350 15.49 | 9,380
|- P P PREEE 5.8 054 15.41 4,280 13.50 10,51 4,450 16,10 | 10,200
o) f, S ] E N .81 2,500 17.2¢ | 11,800 13,12 12.75 6,300 16,88 | 11,200
1014 ey T 11,71 5,200 | 18,49 | 13,700 | 12.36 13.56 | 7.150 | 17.02 | 12,300
N| 4.69 331 12,22 | 5,770 16,50 | 15,300 11.50 14.74 5,480 18.27 | 13,300
- R R 12.05 | 5,600 19.93 | 16,000 | 10.06 14.7 £,470 | 18.82 | 14,200
Al ol WS 11,67 | 5,250 [ 19.90 | 16,000 10.00 3,700 14.72 5,450 10,38 | 15,100
i) RGeS 11.28 | 4,000 | 19.58 | 15,400 0.55 | 3,430 | 14.7 8,400 | 19.77 | 15,800
8 4.70 A36 10,82 4,400 18,56 | 13,800 0.23 3,180 15.00 8,790 20,00 | 16.200
10| 505 0 PR 10,08 A, E5l 16,44 | 10,600 B0 3,010 14.90 2670 | 20.04 | 16,200
L R e = 0,40 1 3,360 14.77 | 8,510 R.E0 | 2,580 1H.10 1 8,010 14,94 | 16,100
June 1 June 2 June 3 June 4 June 5 June 6
21 19.78 {15,800 11.4% | 5,080 10,51 4,210
4| 10.51 [15,300 11.37 4,050 10.26 4,000 |,
6 19.15 {14,800 | 11.07 | 4,710 0.08 | 3,770 |.
£ 18.64 113,000 10,584 4,510 0.74 3,580 |,
10] 17.83 [12,700 10.72 4,400 0.57 3,450 |.
N| 16.82 {11,200 10,64 4,330 P44 3,340
21 15.43 | 9,310 10.47 4,170 9.33 | 8,250
4| 13.96 | 7,570 10,33 | 4,050 6.22 | 3,170 |:
6] 12.77 | 6,320 10,30 4,080 0.12 3,100
8| 12,02 | 5,570 10,48 | 4,180 .03 | 4,040
10] 11.57 | 5,160 10,64 4,330 5.3 2,070 (..
M{ 11,33 | 4,060 10, 06 4,840 881 2,800
June 7 June 8 June 9 June 10 June 11 June 12
6.60 1.420 16,74 | 11,000
7.00 1,600 17.03 | 12,800
7.38 1,830 10,18 | 14,800
7.81 2,080 22,71 | 21,000
§.12 | 2,400 | 23.20 | 21,800
835 | 2,560 | 22.96 | 21,500
§.58 2,730 21.70 | 10,100
£.81 2,800 10260 | 14,600
$.00 | 3,020 10.12 | 10,200
0,181 8,110 14.26 | 7,000
0.35 | 3,270 | 14.00 | 7,610
15.56 | 9,460 | 14.81 5,500
1
June 13 June 14 June 15 June 16 June 17
2] 15.21 | 9,040 13. %3 6,450 10.38 4,000 71T 0 [ 514 T+
4| 15.22'| 9,050 12,57 6,120 10.23 3,070 8.88 |.. .50 8.08 |, T
6| 15.00 | 8,790 12.25 5,800 10.10 | 3,870 | ] 8.02 |. 7.
8| 14.69 | §,420 12.02 | 5,570 9.97 | 3,77 8.0 [ aanss 5 7.97 |. T
10| 14.31 | 7,960 11,82 5,300 0.84 | 3,660 8.64 ciaiee 7.93 ¥
N| 13.93 | 7,530 | 11.04 | 5,230 9.72 | 3,570 8.56 | *2,720 7.80 i
2 13.70 | 7,280 | 11.43 | 5,040 0.59 | 3,460 §.460 iy T PP T.80 |ooiuause
4| 13.65 | 7,220 11,22 | 4,850 0.47 | 8,370 5.48 TGS iy | Bl AR 7.92 R
6] 13.66 | 7,240 11.02 | 4,070 9.86 | 3,280 838 | vsvnan 7.75 780 [ilasesin
§| 13.56 | 7,130 10,85 | 4,520 9,25 | 3,200 Big L i Y1l TolT [ v sws
10| 13.44 | 6,090 10.67 | 4,360 9.15 | 3,120 B.25 |.ioive 7.67 T2 s ivsnis
M| 13.23 | 6,780 10,51 4,210 9.06 | 3,060 B0 e 7.03 T s

* Mean for the day.

& Daily discharge computed from once daily wire-weight gage readings.



Table 6.—Hourly precipitation in inches from recording gage at Monona and Strawberry Point, Iowa, for period ending
at indicated time, May—June 1941

Observer:  Otto J. Welter . HOURLY PRECIPITATION Mozoxa, Iowa
Gage furnished by Soil Conservation Service
MAY Lat. 43° 03' Long. 91° 22/

A. M. PiM. Daily
Date| Total
Inches

8=

pes~oooooo
 E5E5EsRR

BnRikBs=ncRs

Central Standard Time Monthly Total: 5,31
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Table 6.—Howrly precipitation in inches from recording gage at Monona and Strawberry Point, Iowa, for period ending
at indicated time, May-June 1941—Continued

HOURLY PRECIPITATION Srmawperry Pomvt, Iowa
Observer: J. H Klingheil

MAY Lat. 42° 41’ Long, 91° 31"
Daily
Date Total
Inches
51 0.26
] 0.12
14 |. 0,30
20 . 0.23
22 1. 0.32
20 0.03
29 0.31
30 0.58
Monthly Total ~ 2.15

=ZS&8=2

! moco ooow Sc992

: 2222 S8&8

Amounts are for hour ending as shown in column heading. Central Standard Time Monthly Total:
NOTE—R 1s obtained from Hydrologic Network of United States Weather Bureau.

NISVE HHATY AdMu0[,
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48 SURFACE WATER RESOURCES OF Towa, 1941-1942

Little Maquoketa River near Durango, Towa

LocaTioON.—Water-stage recorder, lat. 42°338'20”, long. 90°44°40”, in NEY%
sec. 5, T. 89 N., R. 2 E., at bridge on county road, 500 feet southwest
of U. 8. Highway 52, 114 miles east of Durango, 5 miles northwest of
Dubuque, and 7.5 miles upstream from mouth. Datum of gage is 612.03
feet above mean sea level, datum of 1929,

DRAINAGE AREA.—130 square miles,
RECORDS AVAILABLE.—OQctober 1934 to September 1942,
AVERAGE DISCHARGE.—8 years, 66.9 second-feet,

EXTREMES.—Maximum discharge during 1941-42 vear, 3,640 second-feet
June 29 (gage height, 11.50 feet) ; minimum, 18 second-feet Sept. 3, 4
(zage height, 2.86 feet),

1934-41: 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 observed, 5 second-feet July 12, 13, 1936; minimum gage
height observed, 2.64 feet Dec, 10, 1937,

REMARKS.—Records good except those for Aug. 30, 31, Sept. 1, 2, 8, 1941,
which are poor, and those for period of ice effect, which are fair,

COOPERATION.—Records collected in cooperation with Corps of Engineers,
U. S. Army.

NOTE—On plate 2-A is shown a photograph of the gaging-station structure
near Durango.

Monthly Discharge Jor Calendar and Water Years, 1941 and 1942

| Discharge in second-fect
ol Run-off
Hecotl- | I | in
Month foot-days | y Per Inches
| Maximum | Minimum | Mean | square mile
October 1040000000 inl 1,186 460 17 38.3 0.205 0.34
Novenibeel, oo s o et 48 24 32.0 L2406 A7
Decetbér) . 5 1,613 163 24 52.0 A0 A6
Calendsr year 1040, . . ..., 17,880 1,900 8 45.9 376 ; 5.12
January 1941......... ... 1,758 201 | 31 56.7 436 50
Februgrey, o5 e 1,602 (19 24 G0. 4 465 A8
March. : 2 5,031 1,110 24 152 1,40 1.61
April 2,004 220 51 06, § 745 53
ay. 1,121 51 24 36,2 278 32
June, 1,607 202 21 al.6 435 49
July. . i 40 13 20.4 157 18
August., o 403 83 11 15.9 122 14
Beptember. ... ... | - 2,202 R4 10 73.4 565 63
Water year 1040-41......| 21 880 1,110 10 60.0 462 6.25
October 1941, .. R e T T T 74
November. .. . . . 2,717 085 30 00,6 697 78
December. . e 1,200 77 | 24 40.6 312 36
Calendar year 1041, . 62| 10| 10 67.6 520 7.08
January 1042, T oLe| q0 2 480 360 43
i T BT b e, 1,338 0 a0 47.8 368 .38
March. . A 2,066 112 46 6.6 512 .50
:\{ml.... R 1,418 | 04 31 47.3 3654 Al
MAFSI et T e 1,755 | 217 a2 50.6 435 50
dune., ol S ot 3,25 | 725 30 108 .81 .03
July., .. i e | 1,615 152 28 52.1 .41 .46
Afgnstio sz T T r 1,020 106 19 329 253 .29
SeptEmberial, oot i . 1,245 222 18 41.5 !' 319 | .36
Wateryear 194142......| 21,2 75| 18 50.5 | 15 | 6.23

Note—Stage-discharge relation affected by fce Dee, 20, 1941 to Feb. 21, 1042,



LiTTLE MAQUOKETA RIVER BASIN 49
Little Maguoketa River near Durango, lowa—Continued
Daily Discharge, in Second-feet, for Water Years 1941 and 1942
Day Oet. | Nov. | Dec, | Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.
10M0-41

19 17 32 20 142 37 24 14 50 31 3 1w 113
Yy 17 31 271 204 30 28 il 40 40 26 1[I
Chishy 17 30 ool 112 35| 82| 178 45 28 24 12 bl
4T o0 17 29 20 80 30 60 226 43 26 23 12| h12
Biicai 17 28 2 92 30 55 151 41 24 20 12l k10
26 30 73 20 54 126 45 22 20 1| ki1
24 33 67 25 4 1 51 22 21 11 hi12
24 29 62 8 40 ] 44 21 2 11 804

24 30 55 27 53 a 40 38 20 11 hisl
32 6 49 24 7 02 38 50 42 11 hiod

48 29 40 25 41 84 36| 101 49 1 hel
44 28 47 106 37 77 34| 262 24 12| h43
35 24 45 610 44 7 a2 90 18 11| ha3l
32 24 42| 140 43 68 35 7 18 11 h2s
28 28 41 7 43 (] 6 72| 16 12| h27
ol es|  wr| sl al  ee] sl s 18] 12 n3s
30 55 44 50 37 83 32 44 16 12| h27
26 46 40 43 31| 212 30 37 21 13| h25
30 45 36 32 46 123 29 32 18 13| h24

31 52 34 28| 80| 124 27 30 16 12| h23

38 53 35 27 1,110 05 27 31 15 g3l h21
48 54 47 770 1,110 81 50 65 16 40/ h 20
30 5 47 27 876 70 49 34 18 19 k10
34 70 36 30( 236 08 30 27 16 16, h 10
31| 163 36 32| 183 64 25 24 15 13 24
33l 121 118 6l 26 23 14 12 22
34 94 117 58 25 87 13 12 10
28 54 104 54 34 78 13] h 18 22
33 74 101 51 24 70 13| hi17 22

32| 55 97| 8l 27 61 17| 4| 851

4 1 [11.] (R ARl e 17]0 e
G 74 685 41 30 56 40 56 37 70 67| 106 19
2. 50| 191 41 24 54 55 55 37 a7 55 50 19
3 50 143 40 31 53 61 52 43| 552 55| a7 19
4 10 120 41 35 52 6l 50 360 240 51 30 18
5... 182|118 43 35 54 o4 50 32 14 51 28 19
6. 74108 7 35 55 55' 65 &8 (o0 49 28 10
7 137 o] 36| 34 54| 55| 60| 54| =4 30| 38| =22
8. 73 87 41 34 52 51| 81| 40 70 38 38 52
q. 65 77 34 35 50 72 49 67 65 30 34 50
10. 64 73 30 3r| 48 5 40 77 64 57 23 40
1, 52 07 32l 40 80 5 10 72 14 1 27 29
12 47 4 31| 12| 47 51 45 108 04 a7 24 a4
10 63 35 43| 45 52| 45 09 4 50 24 30
230 i 20/ 44 15 58| a4 50 it 130 26 76
i1 il 35i *45 45 49 43 51 40 152 36 35
54 55 37 46 6o, 112 40 51 0 4 26 31
51 54 38 40 54| 88 10 17 44 52 24 30
il 52 38 0| A0 77 48 52| 43 44 2 98
65 52 30 5 43 7 37 46 (43 71 22 118
50 58 34 50 40 8 35 d0f o 45 22 40
50 40 32 50 42 72 36 30 68 38 22 32

85 47 41 50 4| h 70 35 38 45 34 97 31

7 4 61 64 43| h 64 34 36 38 32 40 32

4 30 77l 68 41 53 31 34 30 31 2 32

50 41 53 mi 41 61 31 32 46 30 20 27

B3 43 61| il g5 82 29 2:1' 30

3 43 54 74 30 11 28 22 37

A 41 41 5 52 30 31 32 a8

58 41 38, i 46| 725 55 28 27

58 41 36 0 T T 22 25

9. 5 1 217)..... 5 3 100

*Winter discharge measurement made on this day.
(f) Computed on basis of partly estimated gage-height record.
(g) Computed from graph based on gage readings.
wire-weight gage readings.

(h) Computed from
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Maquoketa River near Manchester, Towa

Location.—Water-stage recorder and conerete control, lat. 42°27'20”, long.
91°25'50”, in sec. 9, T. 88 N., R. 5 W., 2 miles southeast of Manchester
and 5 miles downstream from Honey and Prairie Creeks. Datum of
gage is 895.06 feet above mean sea level, adjustment of 1912.

DRAINAGE AREA.—306 square miles.
RECORDS AVAILABLE.—April 1933 to September 1942.
AVERAGE DISCHARGE.—9 years, 160 second-feet.

EXTREMES.—Maximum discharge during 1941-42 year, 6,140 second-feet
Nov. 1 (gage height, 12,40 feet) ; minimum, 28 second-feet (regulated)
May 2, 4 (gage height, 4.31 feet) ; minimum daily discharge, 78 second-
feet May 2.

1933-41: Maximum discharge, 8,880 sccond-feet Sept. 8, 1941 (gage
hg‘igg‘:lht, 14.65 feet) ; minimum daily discharge, 6 second-feet June 8, 29,
1934.

REMARKS.—Records good except those for periods of no gage-height record,
which are fair, and those for periods of ice effect, which are poor.
Large diurnal fluctuations caused by operation of power plant 2 miles
above station.

COOPERATION.—Gage-height record obtained through cooperation of Iowa
Institute of Hydraulie Research with Towa Electric Co. which also
furnished supplementary gage-height readings at hydroelectric plant
2 miles above gaging station,

NoTE—On plate 4-B is shown a photograph of the artificial control for
gaging station near Manchester.

Monthly Discharge for Calendar and Water Years, 1951 and 1942

Discharge in second-feet
Run-off
Second- in
Month foot-days Per Inches
Maximum | Minimum Mean square mile
Qetober 30400 sin e i 3,046 334 58 08.3 0.321 0.37
November. . ....vovrivurarsns 5,780 54 62 103 JA31 70
December oo lid i m 5,380 s07 100 206 673 .78
Calendar year 1940, , ..., 44,815 1,500 22 122 .309 5.44
£, 005 1,140 8 197 644 74
4,404 454 73 124 A0S .42
11,70 2,190 i 380 1.24 1.43
15,662 4,800 125 618 1.6 1.80
3,446 447 54 111 3063 42
4,500 444 (it} 153 .600 il
2,408 222 47 0.6 260 30
2,124 220 an G8.5 224 .26
18,002 5,610 7 003 1.07 2.20
£2,850 5,010 36 227 42 10.07
15,057 | 3,00 | 240 514 1.68 1.4
15,450 4,390 187 515 1.68 l.§3
. 5,049 431 105 192 627 72
Calendar year 1941....... 104,071 | 5,610 30 288 041 12,76
JABUATY T2, .o vavnsissssnin 6,928 453 90 223 720 B4
ol T R b 4,204 206 107 152 407 .52
Mareh' -t . 8,571 699 118 276 902 1.04
ApiE - el ] 4,450 338 88 149 AST .54
TSk g . 4,089 856 78 151 | 493 .57
e Ll s . 22,088 4,060 154 766 | 2.50 2.70
il S e : 15,056 2,050 115 486 1.50 1.83
LT L Rt . i, 856 670 70 221 122 .83
September. . ... .oeurnngmns 11,008 2,200 112 397 | 1,30 1.45
Water year 104142, ., .. 123,085 | 4,390 78 337 | 1.10 | 14.95




MAQUOKETA RIVER BASIN bl

Maquoketa River near Manchester, Iowa—Continued
Daily Discharge, in Second-feet, for Water Years 1941 and 1942

Day Oct. | Nov. | Dee. | Jan. feb, | Mar. | Apr. | May | June | July | Aug. | Sept.
1040-41
T 70 153 133 308 100 87 383 132 205 222 36 57
e 88 127 132| 1,140 112 &3 A4 123 169 130 50 61
B 79 111 IOUl 746 82 1905| 1,950 119 110 107 i1 58
4 20| 102 130 448 05 440 3,590 a5 110 &3 46 4
e 100 118 130) 232 6 2064 1,230 109 78| 83 4“4 59

84 100 134 222 01 143 675 136 7 4 54 62

7h &6 142 142 70 143 456 110 68 85 A1) 5,610
96 60| 3,730
1,200

05 346 156 138 il 142 a50 00 150 7 50 54

10500 80 42 142 92 144 il 46 1,100
1Tha 52 144 132 0 120 6 460 1,620
18.... 110 170 124 80 114 104 480 500
190500 158 120 82 117 93 430 7
Ol 62 187 147 82 97 [ili 46) 232
73 276 135 110 86 74 2200 214
77| B 136 109 76 7 210 182
T 38T 140 86 85 62| S0, 174
02 251 20 08 58 o4] 158
76| 2231 422 70 81 52 03 151
74| 178|807 5 74 62 104 151

1 288| 4,300 2000 00| 206|118 320, 103] 1,030 378 440 144
2. 276 2.240| 136 o5 210/ 123 338l  78[ 1,210 176  670{ 130
3. 24| '608| 197| 100| 185 123| 252| 100, 3,170{ 178  500] 157
4. 240| 560|200 9ol 100] 142| 230| 10| 4,080 . 139] 280 124
5. 38| 408{ 213 15| 78]  152] 204|104 1,3200 115] 243) 130
| |
1

6. 554] o120 1870 1200 10| 1e8] 160|124 1,270 248] 236 112
o 3,040 334|103 125) 1500 10| 103| 10l sd1] 280] 202 100
8 1.920|  453|  168] 180] 185| 1s0| 175] 118| &74|  181]  202f 147
9. 662) 344 47| 120|178 152] 107 1321 417 183) 300 405
10. 572| 314| 105] 130] 174] 158] 135| 120| 338] 417) 3n4] 620
11. 400/ 255| 188| 140] as1| 165|139 170 1,080 411 202|821
12, 320) 962| 1a7] +138] 67|  176|  110]  201| 2,320( 204] 202) 218
13 306 o8| 140] 1s0| 13s|  1e2]  1s0]  174|  mi2| 206 127 100
14, 5100 os2(  i44] 2000 140]  174]  180] 152 522 2,050, 138 2,200
15 567 208  142| 2200 187  178]  133) 150  404| 1,750 146 1,440
16 330|  2s6|  150|  230]  1s1|  404)  116| 118|282 13000 122|476
17 280 248|158 222 110  699] 117]  107]  260| 5e6) 119 352
18 331l 22 170| 240| 1ae| 581 122|180 236 388 112|206
10, .. 306 2420 02| 234 130 466 02 77| 185 250 87| 872
200.....| 810l 274| 164|238 24| 3p4] 130 183) 228 335 05 706

s30] 200 1s4] 270 125 885 112]  128] 322 412 70| 380

352| 2e8| 17| 208|120 472l  108] 14| 188|177 06| 278

408| 232|287 280 118|328 gsf  119] 198 184 92| 262

443 212|431 3s1| 108] 2s4] 106] 88 154 181 03| 208

332| 187) 400] 483 11| 246] 12| 99| 193] 166] 132 200

| |

2......| 3] 190] 268| 407| 112| 208]  ss| 110| 204| 438] 124| 282
o7 ... ass| 18] 48| 3so| 07|  412| 108] 112) 192]  d40s| 160] 348
IR 33| 192l 208l 33 18| 38y es| 16l 1ss] 387 362l 32
AT 318 220l et 384l....... 24() os| 120 3s2| 1,570/ - Bl 250
an;: e 30| 225) 102{ mes{iiiiiill  245] 108| 128| 458| sse| 250| 223
STARES Ev) 198 350L....... 2:41“...._ 856}....... 545  161f.......

Note—No gage-height record Nov. 12-16, 1040; Jun, 5-9, Oet. 16-22, Oet. 27 to Nov. 4,
1941; July 31 to Aug. 24, 1942 ; discharge based on record nt hydroeleetrie plant 2 miles above
station, Stage-discharge relation affected by ice Feb. 17-21, 1941; Jan. 1-5, 1942,

*Winter discharge measurcment made on this day.



52 SURFACE WATER RESOURCES OF Iowa, 1941-1942

Maquoketa River near Maquoketa, Towa

LocaTtioN.—Water-stage recorder, lat. 42°05°10”, long. 90°38'20”, in SW14
NE1; see. 17, T. 84 N., R. 8 E,, at Bridgeport Bridge, 1,200 feet up-
stream from Mill Creek, 2 miles downstream from North Fork, and
3 miles northeast of Maquoketa. Datum of gage is 636.52 feet above
mean sea level, adjustment of 1912.

DRAINAGE AREA.—1,550 square miles.
RECORDS AVAILABLE.—September 1913 to September 1942,
AVERAGE DISCHARGE.—29 years, 921 second-feet.

EXTREMES.—Maximum discharge during 1941-42 year, 7,060 sccond-feet Aug.
2 (gage height, 11.94 feet) ; minimum, 163 second-feet (regulated) Jan.
2 (gage height, 1.36 feet) ; minimum daily, 420 sccond-feet Jan. 3.

Maximum discharge during 1940-41 year, 25,600 second-feet Sept, 9
(gage height, 22.08 feet) ; minimum, 151 second-feet (regulated) Nov.
13 (gage height, 1.26 feet).

1913-40:  Maximum discharge, 27,600 second-feet Mar. 6, 1937;
maximum gage height, 22.18 feet IPeb. 21, 1937 (affected by ice) ; mini-
mum discharge, 39 second-feet (regulated) Sept, 15, 1981 (gage height
0.81 foot) ; minimum daily, about 105 second-feet Feb. 11-20, 1936,

REMARKS.—Records good except those for periods of ice effect or fragmen-
tary gage-height record, which are fair to poor. Diurnal fluetuation
caused by power plant 4 miles above station.

CooPERATION.—Results of some discharge measurements and part of ob-
server’s services furnished by Corps of Enginecers, U. 8. Army and
Mississippi River Power Co.

Monthly Discharge for Calendar and Water Years, 1941 and 1942

Discharge in second-foet
- Run-off
SBecond- | | in
Month foot-days | Per Tuches
Maximum | Minimum Mean square mile

Oetober 1940 14,623 1,720 204 472

November,. .. 17,060 | 040 352 500

December. ........... St 20,104 | 1,220 345 040

Calendar year 1940 8,700 130 017
January 1941, ......... ..., 1,520 485 694 451 52
ebruary. .. : 3,010 354 T8 515 54
March. 10,500 420 1,783 1.15 1.33
April.. 5,8 Ti8 1,052 1.26 1.40
May 6,580 528 910 . B57 08
June. 10,700 672 1,061 | 1.27. | 1.41
July. .. 1,630 78 733 | AT | .55
F o e M Nl S e £10 318 473 .305 | .35
September. .. ................ 74 | 22,400 500 3,020 1.65 | 2.18
Water year 104041 22 400 204 1,167 753 10,22
October 1048 . .......oco0i] 3,700 | 1,380 | 1,810 1,17 1.35
November. o0l v 6,240 808 1,731 1.12 1.28
December 1,200 504 8 508 05
Calendar year 1941 3,437 22,400 318 1,303 | 400 12.21
January 1942 . ' 1,800 | 420 913 580 | .68
February.,...... . i 1,250 470 812 524 .55
farch = 1,430 T4 087 037 B
April, . 150 468 702 453 .51
May.. 1,170 538 04 454 52
June , 1,260 822 2,350 1.52 1.70
July / 4,650 751 1,302 | 870 1.01
Auvgust,.. 1 45,070 5,300 G20 1,454 038 1.08
Beptember. ... .....co0veunn.. 38,696 4,380 500 1,200 832 .03
Water year 104142, ....| 466,547 | 1,200 420 1,261 807 | 10.06

Note—Stage-discharge relation affected by iee Dee. 1-4, 1040; Jan. 4-10, Feb, 18-28, Mar.
16, 17, 1941; Jan, 2-20, Feb. 18-22, 1042,



MAQUOKETA RIVER BASIN 63

Maquoketa River near Maquoketa, Iowa—Continued

Duaily Discharge, in Second-feet, for Water Years 1941 and 1942

1 - r !
Day Oct | Nov ] Dee | Jan Feb. | Mar. I Apr. | May i June ‘ July | Aug. | Sept.
| B

| =]
|
012 440 052 516 561 928 70| 16,1501 1,630 403 (82
40 430 1,070 520 405 1,080 746) 2,570 1,310 502 510
403 3801 1,520 560 055 1,020 T20) f1,470] 1,130 438 047
500 360( 1,100 S04 1,700] 4,460 721 1,100 870
462 4245 850 501 04| 5,620 716) £ 967 738 514 509

444 522 850 460 054| 3,480 692 1854 ] 386 A3
445 568 75l 450 832 2,370 880 {769 671 318 7m
402 A3 150 438 TRE| 1,050] 70 72 670 348 10,300
458 406 700 354 708 1,720 47 07 L] 432( 22,400
447 448 7 4156 T4 1 .ﬁ!it]} 606 11,000 (89 S40{ 18,400
g22 506 710 452 604! 1,560 541( 4,680 (1] 404 7,430

419 526 740 488 6020 1,430/ 588 10,700 816 408| 2,770

352 486 T84) 2,000 5921 1,37 360, 3,310 632 418 2,210
*6A3 470] 631 3,010 40| 1,240| 351| 3,700 502 323| 1,820
725 470| 618| *1,440| 616 1,180 r;sul 3,070 5!1'11 I’Ii.!']| 1,640

104041
1:isms.

I |
002| 852 632l 1,080 00| 1,020 1,840| 2,160 501 01| 1,540
671 574 616 8721 400 o66|  018| 1,670] 580 as6) 1,530
664|558 532| 500/  420] 5,850 788| 1,480 800 477| 2,450
623| 618 584|480  600| 3,480 713| 1,150 B4 404| 1,630
623| 614 550 1,200] 3,600 2,650 684| 1,160 652 402) 1,420

1 1
47| fi58 503; 850(*10,500) 2,130 634 714 54 478| 1,280
420 G4 621 8OO| 8, 1000 1,700 i T8 1,040 728| 1,140
[ 658 42| 7600 5,5000 1,440 780 435 084 810 i
9416 (42 (44! 080|  8,070| 1,280 Thh a4 174 A80 Sli4
898 765 A90 BAO[ 2,100 1,130 704 852 506 il 921

738 1,000 531 T14( 1,6600 1,070 Gll 794 520 528 870
630 0 |

683 1,100 1528 742 501 144 822

482 1,220 £538 786 500 440 823

416/ {1,120 353 1,170 405 462 827

474 968 900( 1,440 4058/ 436 2,330

5 1,030 f8,580]...... 478 578)..... .e
|

1,800 &30 650 952 782 KRS T60| 4,220) 1,150] 1,350 G416
1,690 874 670 450 866 0y 725| 4,130 048 2,160 1,230
1,450 £26 700 875 538 534 652 2,310 TT0| 2,780/ 1,120
1,630 742 680 708 500 830 748 2,010 760) 2,3200 1,070

1,650 f623 [ 842 702 S10 722 2,070 7800 1,600, 1,060
1,47n; 504 650 852 800 748 06| 4,210] 1,080 1,330 1,070
1,470 750 il S04 820 720| 1,170| 4,620] 1,020 1,080( 1,020
1,330] 712 680 7R3 788 522 1,100 2,390 f1,8800 1,070 002
1,280 673 700 795 830 44 944 1,710 f3 ,554): 1,070, 1,310

1,250 s02 720 o2l s3] 660|732 1,550| 3,650 1,050 2,050
1,220| S44 ‘FJUl 8550 1,040) 548 668 1,4400 2,650 024 1,920
1,200 900/ 750/ 000l 1,430 59(!§ 740 1,280, 1,810 877 1,320
1,160 S44 760 470] 1,380| 514/ 24| 1,220 1,540 T66) 4,380
1,150 P.illi 800 *500, 1,310 536/

1,000 1,280] 1,300 G056 1,140 592
1,0200 1,2600 1,640 070; 1,110 548
076

1,230 1,040 (20
are) 1,130 1,060 (22 1,400 751 861 50
898 002 030 702 1,080) 11,1000 1,060 044
470 716 1,060 642 2,270, 1,730 072 869
. 852 1,080, 00uue 1,040 Mil..... o

*Winter discharge mensurement made on this day.

{n) No gage-height record: discharge interpolated,

(f) Fragmentary gage-height record; discharge computed from partly catimated gage
heights.

-



b4 SURFACE WATER RESOURCES OF Towa, 1941-1942

Maquoketa River near Manchester, Iowa—Continued

Table 7.—Gage height, in feet, and discharge, in second-feet, at indicated)
time, September 7-12, 1941

g Feet |Sec-ft.| Feet | Seeoft. | Feet | Beeoft. | Feet | Becoft. | Feet | Secoft. | Feet | Secaft.
T et bl e T e e e
R Bept 7 Bept 8 Sept 0 Sept 10 Sept 11 Bopt 12
1| 5.22 161 5.76 421 12,15 | 5,840 7,83 1,860 2,29 734 5.79 438
2] 5.26 204 | .33 758 11.91 5,600 7.72 1,780 6.25 710 6.78 432
3 5.27 207 7.02 1,240 11.74 | 5,370 7.62 1,700 6.22 692 5.78 432
4 5.27 207 7.68 1,740 11.58 | &, 7.54 1,630 6.20 680 577 426
5 5.27 207 8.60 | 2,420 11.41 5,010 7.41 1,540 6.17 062 §.77 426
6 5.26 204 10,10 &, 680 11.25 4,540 7.32 1,470 6,12 632 5.75 416
|
7] 5.31 187 11.44 &, 040 11.06 4,630 7.24 1,410 6,10 G20 5.74 410
8 5.05 130 12. 14 5,830 10, 84 4,400 7.14 1,330 6.08 105 5.74 410
9 4.80 ] 12.36 i, 090 10,64 4,200 7.06 1,270 6.05 590 5.71 394
10, 4.80 79 12,32 | G040 | 10.46 | 4,020 7.00 | 1,220 602 572 5.60 383
11] 4.73 [il} 12.52 G, 280 10.20 3,050 6.93 1,160 .00 B0 567 373
N| 4.65 il 12.87 6,700 10.08 3,660 .54 1,100 5.98 it b 5.60 68
1| 4.57 47 13.20 | 7,100 080 | 3,400 G, 50 1,070 506 B b.065 303
2l 4.48 a0 13,41 7,050 060 | 3,230 6,74 1,080 505 b3l b 458
4 4.40 a3 13, 86 7,800 0.40 L 050 .69 RIIK) 5,02 G611 5.063 353
4 4.33 20 13.06 | 8,010 0.20 | 2,850 fi.fi4 058 5.90 501 6.03 353
5 426 25 14,18 8,200 9.00'1 2,7 6.59 923 5,88 450 a5.62 348
6 4,22 23 14.45 | £,620 8.82 | 2,590 6.55 895 5.87 484 5.61 343
7| 4.33 20 14 52 5,710 5.05 2,400 6.50 860 5.85 472 5.61 343
8 4.58 18 14.10 8,200 B AD 2,330 .46 836 584 46¢ 5.601 343
9 4.55 45 13.72 7.720 £.34 2,230 fi.41 s06 5 83 455 5.61 343
10| 5.23 194 13.18 7,080 B.20 2,130 6.37 782 5.81 449 5,60 338
11| 5.47 281 12.70 6,570 5.05 2 020 .34 704 5.80 443 5.50 334
M| 5.5 311 13,42 i, 160 7.93 1,930 6.31 746 5.74 435 5.40 289

Maquoketa River near Maquoketa, Iowa—Continued

Gage height, in feet, and discharge, in second-feet, at indicated time,
September 7-12, 1941

E Feet |Seeoft.] Feet | Seeoft. | Feet | Seecft. | Feot | Sceft. | Feet ‘ Sewft. | Feet | See.ft.
U el ) Y e e e s ] .

R|{  Bept.7 Sept. 8 Sept. 0 Sept. 10 [ Sept. 11 Bept. 12

1] 2.96 820 11.71 1,840 18,06 | 14,600 21.92 | 25,000 | 16.70 [ 12,000 7.88 3,780
2 2.55 G40 12.20 7,400 18,88 | 15,100 21.81 | 24,500 16.56 | 12,300 7.99 3,780
3 2.15 470 12,63 7,120 18.78 | 15,500 21.70 | 24,100 16.34 | 11,6800 7.87 3,7
4] 1.89 357 13,04 5,130 | 10.20 | 18,600 21,50 | 22,500 | 16,08 | 11,600 7.55 3,490
5 1.%7 J00 13.40 8,400 19.75 | 17,500 21.38 | 22,000 | 15,86 | 11,300 7.4 3.280
6] 1.70 283 13.76 8,850 20.24 | 10,200 21.16 | 22,000 15.53 | 10,000 7.00 3,180
7| 1.67 272 1 13.90 | 0,100 | 20,68 | 20,500 | 20.93 | 21,300 | 15.18 | 10,400 6.93 3,090
8 1.64 261 14.19 9,320 21.10 | 21,800 20.66 | 20,500 14.50 | 0,900 .71 2,040
9 1.61 250 14.55 0,750 | 21.44 | 23,100 | 20.40 | 19,700 14.85 | 9,720 6.11 2,570
10} 1.59 244 14.78 0,070 21,60 [ 23,000 20,16 | 19,000 13.48 8,570 5.52 2,210
11 1.7 203 14.98 | 10,200 21,80 ( 24,500 10,88 | 18,200 12,63 | 7,720 5.18 2,010
N| 2,38 571 15.22 | 10,400 | 21,88 | 24,800 19,03 | 17,500 11.52 670 5.10 1,960
1| 2.64 REG | 15.45 1 10,800 | 21,08 | 25,200 | 10.44 | 17,100 | 10.50 | ©,060 5.25 2,050
2l 2.85 690 | 15.66 | 11,100 | 22,06 | 25,500 | 19.18 | 16,600 | 10.27 | 5,520 5.71 2,320
3 2.55 646 | 16,77 | 11,200 | 22,08 | 25,600 | 18,07 | 16,100 0.86 | B, 160 .08 2,560
4 2.42 A0 16,08 | 11,000 22,06 | 25,500 18.76 | 15,700 0.54 4,910 .24 2,650
bl 2.31 640 10,20 | 11,000 22,03 | 25,400 18.54 | 15,400 0.07 4,650 6.20 2,680
6] 2.25 bl4 16.50 | 12,200 22,05 | 25,500 18,28 | 15,000 8,20 a4, 080 0.30 2,600
7| 222 501 16.71 | 12,500 22.08 | 25,600 15.08 | 14,600 7.4 3,300 .20 2,680
8 2.54 (42 16,93 | 12,800 23.06 | 25,500 17,86 | 14,300 .53 4,080 0.25 2,660
8| 3.08 875 17.13 | 13,100 | 22,05 | 25,500 | 17.63 | 13,900 6.05 | 2,020 .22 2,640
10/ 4.05 | 1,380 17.34 | 13,400 22,04 | 25,500 17.41 | 13,300 .88 3,070 6.17 2,610
11 7.72 | 3,600 17.55 | 13,800 22,02 | 25,400 17.18 | 13,200 7.21 3,250 6.15 2,60p
M| 11.16 | 6,330 17.75 | 14,100 21.98 | 25,200 16.08 | 12,900 7.50 3,520 .50 2,520




Table 8. —Houwrly and daily precipitation in inches during September 1942 at selected stations
HOURLY PRECIPITATION

Observer: J. H. Klingbeil
SEPTEMBER

in the Maquokete River Basin
Srrawnenny Point, Tows

Lat, 42° 41’ Long. 91°31"

A M, P. M.
Date

0.37
0.67
0.09
2.32
247
0.30
0.08
0.51
1.27
0.07
0.04
0.08
0.26
0.53
0.57
Monthly Total: 9,63

Observer: Carl J. Nejers Cascane, Towsa

Gage furnished by 8C8.
Lat. 42° 18" Long. 01° 00/

2 0.12
3 0.48
4 0.58
7 2.82
8 4.57
] 0.32
13 | 0.24
15 0.54
16 0.05
24 016
25 0.18
28 0.23
29 0.30
30 ar i, 3 . ] 1 LIS W (e W (5 5 B I Pl e 8 S I B L B R I 1,16
Amounts are for hour ending as shown in column heading. Monthly Total: 11,75

NOTE.—Records obtained from Hydrologic Network of United States Weather Bureau,

NISVE ¥HATY VIANONDV A

ag



b6 SURFACE WATER RESOURCES OF Towa, 1941-1942

Wapsipinicon River at Independence, Iowa

LocaTioN.—Water-stage recorder and concrete control, lat. 42°27'50”, long.
91°53'50”, in sec. 4, T, 88 N.,, R. 9 W,, at 6th Street in Independence,
1,800 feet downstream from Interstate Power Co.’s hydroelectric plant,
43, miles downstream from Otter Creek, and 914 miles upstream from
Pine Creek. Datum of gage is 882.85 feet above mean sea level, datum
of 1929. Prior to May 25, 1941, staff gage in tailrace of hydroelectric
plant 1,800 feet upstream. Datum of gage was 802,85 feet above mean
sea level, datum of 1929,

DRAINAGE AREA.—1,060 square miles.
RECORDS AVAILABLE.—July 1933 to September 1942,
AVERAGE DISCHARGE.— years, 445 sccond-feet.

EXTREMES.—Maximum discharge during 1941-42 year, 9,060 second-feet
June 12 (gage height, 13.46 feet), from rating curve extended above
5,300 second-feet; minimum, about 9 second-feet many times when
power plant was shut down; minimum daily, 151 second-feet Mar. 1.

1933-41: Maximum discharge, 7,900 second-feet Mar. 8, 1937 (gage
height, 93.2 feet, site and datum then in use) ; minimum, about 7 sece-
ond-feet many times in period 1933-34,

REMARKS.—Records good, except those below 20 second-feet and those prior
to May 25, 1941, which are fair. Diurnal fluctuation during low water
caused by power plant above station.

COOPERATION.—Gage-height record during period Oct. 1 to May 24, 1941
furnished by Interstate Power Co., and thereafter water-stage record-
er inspected by employee of that Company. City of Independence also
assisted with construction and operation of new gage facilities.
Monthly Discharge for Calendar and Water Years, 1941 and 1942

Discharge in second-feet |F
- |  Run-off
Second- | i I | in
Month foot-days ; | Per | Inches
Maximum Minimum | Mean | square mile |

October 1040: .00 vivniiain 4,050 | i 160 | 0.151 0.17
November......c.ovveuiveins 12,939 136 431 | A07 45
Eeesmberis s oni s o 11,125 110 359 | 330 .30

Calendar year 1940...,. ., | 90,107 9 246 | 232 3.15
January 1941........... ey 15,064 130 486 458 53
Fehmtiaey s ot 7,101 ) 254 240 L
Mareh e s 32,810 | 1,068 098 1.15
AprilPRe G S e 48,420 288 1,614 1.52 1.70
My e s e e 7,400 242 228 26
AL T el S 37,584 186 1,253 1.18 1,32
July. ... 5,085 14 154 1.55 18
AT e T R 2,383 1 769 073 08
Beptember. ol UG 23,551 4,780 19 | 785 T4l .83

Water year 1040-41, 208,522 3,780 g | 571 530 7.81
Oesoher 10410 e e vaents 206,709 3,200 B
November .. . .. 33,448 5,140
December. ... ..ocoviiinnniny 12,237 | 962

Calendsr year 1941....... 251,083 5,140 |
January 142, .. .........0.. 13,568 1,070 :
Febroary'............... 10,000 | 020 | 178 3 .369 8
MAVEh S Sl 44,833 | 4,080 | 151 1,446 1.36 | 1.57
Y S R S D 12,539 | 1,040 200 | 418 304 | 44
My o A SRR 12,430 | e | 200 401 378 .44
Tl e 50,009 | 8,320 320 | 1,997 1.88 2.10
21 Ay SR W] 49,027 3,510 | 538 1,582 1.49 1.72
S R 31,358 3,730 248 | 1,013 .056 1.10
BeptEmber. ... ¢ e e 27,170 2,010 | 302 | 906 55 | .06

Water year 194142, .| 334,323 | 8,320 151 | 910 804 | 11.72




WarpsipINICON RIVER BASIN b7

Wapsipinicon River at Independence, Iowa—Continued

Daily Discharge, in Second-feet, for Water Years 1941 and 1942

Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June | July | Aug ‘ Sept
199 237 212 885 212 161 089 373 1,750 422 IJ 7
250 212! 3301 1,480 0 4 1,080 d14] 4,310 304 IZIi 54

85 148 288] 1,450] ° 288 330, 1,510 330] 4,040 204 14 04
123 237 a0l 562 187 466 3,450 237| 8,600 235 141 67
174 161 237 745 136 3001 3,670 237 2,910 262 IQSi 68

Blsaen 9 136 288 720 161 a64| 3,250 424| 2,270 222 16} a7
Taanials . 161 161 288 756, 130 440( 2,000 2121 1,440 321 119 19
Bl 161 161 187 742 187 523| 2,720 288 S66 123 141 3,010
Divnvan 136 212 262 720 9 H62 2,460 237 658 233 122) 3,780
102500 161 187 288 032 212 7201 2,200 212 524 202 14) 1,630
: W b 174 364 237 104 148 5821 1,830 187 426 118 12 830
12 s 199 490 288 489 130 4781 1,460 187 650 209 116 all
3 b AR a8 389 225 427 520 B15) 1,160 187 504 134 12 301
iy 174 477 288 877 822 5421 1,090 187 31 122 54 349
16504 110 i 110 in1 (86 702 079 187| 1,100 118 12 300

10 110 i 250/ a77 i) 050 701 212 1,420 118 881 2,050
17 187 480 161 d38 A 542 700 212) 1,850 116 11 3,160

18 48| 567|  187| 301|428  &03| 1,510 9 1,810 107 11 2,000
10; 05 187 498] 212] 225 263|491 3,100 187 1,270 262 117] g4l
20: i g 520| 161| 225 250( 522 2,610f 180 795 14 12 7i2
Bl X 199| 660 174|237 161 2,080( 1,740 16| 633| 135 22| 447
22, 136( 678|212 250|  187| 2,040] 1,360f 110  466| 112[ 328 308
2 136/ 788|212 213 161) 3,180] 1,140/ 136  257| 105 12 103
24N & 123|  s46) 250 212| 161| 3.000| 1,000] 212] 327] 104 1| 349
25 98| 795 304 7| 136 1,000] 882 9 205 69| 211 213
26, s 138 700 65| 130 136 1,800 753 218 325 91| 222 358
BT v 720 81| 224| 136] 1,980 681 109f 207 16 106 245
St 188) 304  §73|  187|  130) 1,810(  598|  105| 186 113 50 261
M 480 212] e20| A7dl....ni 1,430( 288 237 an 108 61 160
30,....1 ast]l asg]l . igagl ) caeaflr e 1,210, 300] 6100 437 117 84 375
[TRARSE 25000 .50 874 187} it Tk AR | fes0l....... 119 1}
194142
...... 548| 4,180 425 385 920 151] 1,040, 220 84| 2,670/ 3.300| 361
CEAaEs 543| 5,140 201 164] s8] 245 968| 288 1,370| 2,010/ 3,730 02
3......] 465\ 3,730| 405 285| 739| 252| s40| 312| 3,000/ 2,180 3,360 408
TR 466| 2,370\ 332| B31| o45| 410 T38| 240) 3,580| 2,500/ 2.570] 7903
S 676 1,82 340|272 610] 47|  O70|  260) 2,060 2,540 1,860 920
6.ovwen| 1,1000 1,080( 3520 278|  484| 471|004  443) 2,500 2,240| 1,750 757
T 2,0100 1,840 251( 322|520, 602 48]  370| 3.570| 1,600 1,560 543
| 3,200 1,200  302| 834| 432| (33| 478) 536 3,380| 1,020| 1,040 508
Gi 2,170| 1,040 251 238  440[ 056| 426] 551 3,350 78| 870, 670
ST 1,740| 800 198]  240| 481|  081] 440 400/ 2,790 775 SW0| 673
|
..., 1,0000 74| 103 21| @ov|  706] A14| 62| B3,670] 681|800 5RO
18 TOR| 504|234 204  a3d4] o3| a04| o034 83200 500 811 360
18l 648 503 250 160 303l 703 298]  630] 6,120 538|840, 400
4nas 650 623|200 255 437 703  B00|  648| 3,400/ 1,700 880 1,020
1Eanl 811|  B37|  230] 216 384]  7R4|  330| 633| 2,050 1,840 775 2,010
|
s 680 572 2350  208| a0 1,200 332|  433| 1,200 1,740  689| 1,370
17— 640/ 455 306|260/ 255 2,100(  3os|  528)  se0| 1,700 534 1,130
18......| 432[ 831 2271 203 as6| 2,830/ 342 457| Go4) 1,700  440] 000
19...... 419  434]  282) @3] 313 2,740 200(  466] 538 2,510| 467 020
20......| 40B[ 580 204|  340| 255 2,880) 280|  432]  Bo4| 2,740] 421] 058
3 (o 528| @40 262  A19| 223) 3.410( 201 382] 553 2,480 364 1,260
2 730| 4631 404|404  203| 3,680| 252] 326 543 1,950 390 1,170
P 840|  485]  447) 4750 2220 3160 2321 372 465 1,200 297| 1,090
CTIES 7i4)  353|  se0| &40l 225 ale10| 2 2000 370 Csu| 248 1140
LI 648 4100 0020 @07 178 2,240 256 207 32| 64| 258 1,100
1
SR 511f  a19) 932 25| 320 st 285 1,070
BT o o1 3721 703 258 336  664] 380 092
287.....| 565| 348  o40| 23s| 304 6d0[ 302) 056
A= 426 381 3| 202|557  640| 32| o044
30550 410/ 364 427 282 1,480 1,330, 387 870
TR 524;.“_‘._} 403 407|....... | 3.510....3800......
I I

f—Fragmentary gage-height record ; discharge computed from partly estimated gage heights,



b8 SURFACE WATER RESOURCES oF Iowa, 1941-1942

Wapsipinicon River near Dewitt, Towa

LocaTion.—Water-stage recorder, lat. 41°46’, long. 90°32’, in see. 31, T. 81
N., R. 4 E., at bridge on U. 8. Highway 61, 8 miles south of Dewitt,
6 miles upstream from Brophy Creek, and 18 miles upstream from
mouth, Datum of gage is 599.73 feet above mean sea level, adjustment
of 1912,

DRAINAGE AREA.—2,300 square miles.
RECORDS AVAILABLE.—June 1934 to Scpterr{ber 1942,

AVERAGE DISCHARGE.—S8 years, 1,192 second-feet.

ExTrREMES.—Maximum discharge during 1941-42 year, 8,390 sccond-feet
June 19 (gage height, 10.27 feet) ; minimum, 522 second-feet June 2
(gage height, 2.89 feet).

1934-41: Maximum discharge, 12,900 second-feet Mar. 6, 1937;
maximum gage height, 11.65 feet Feb. 21, 1937 (affected by ice):
minimum discharge, 70 second-feet Jan. 17-24, 1940; minimum gage
height, 0.94 foot Oct. 3, 1937,

REMARKS.—Records good to fair except those for periods of ice effect, which
are poor.

COOPERATION.—Services of observer and results of some discharge measure-
ments furnished by Corps of Engineers, U. S. Army.

Monthly Discharge for Calendar and Water Years, 1941 and 1942

Discharge in second-feet
[Sfr::lnd- RI.II{'I‘-OH
Month oot-days Per Inch
Maximum | Minimum Mean square mile s
Oetober 0D . .o v vvmsvevines 0,588 479 270 319 0.130 0.16
November. . ... 20,725 1,080 386 601 L300 34
December. . . 19,830 1,450 450 640 278 .32
Calendar year 1040, ..... 208, 063 4,250 70 571 248 8.39
January 1941000 i 20,410 1,680 filili] 852 470 43
FODIUNIY L e e n i nmis wlarene . 21,410 2,000 500 761 331 L34
Mareh. | 50,550 4,720 500 1,824 703 a1
April. . . il 106, 850 5,110 1,870 4,563 1.55 1.78
MY ST A e T 20,242 1,680 464 043 LA10 47
June. . 78,070 4,880 1,020 | 2,082 1.14 1.28
N e e T UL 20,070 1,070 261 667 200 .33
August............ Seemaisses 5,611 252 114 178 077 .00
Beptember......... 68,920 7,800 136 2,207 00 1.11
114 1,274 554 7.51
1,610 2,702 Gun 1.35
1,190 2,871 1.25 1.39
I b [ e s A A 31,098 1,000 643 | 1,082 A40 .52
Calendar year 1041......, 61a,331 7,800 114 1,080 734 0.95
January 1942.......... el 40,250 2,500 725 1,208 04 i)
FobbuRry G 34,900 2,400 725 1,240 543 57
IMBEeh iy e fity, 800 4,040 1,040 2,155 37 1.08
AR R D a0, 161 2,770 IES 1,305 507 .63
T T e T 25,130 1,170 562 811 353 41
A h L R o e 110,496 7,040 634 4,083 1,60 1.79
TN e R R 71,200 3,010 1,530 2,207 00 1.16
AUGUBY. on v msmnwon i ninns 14,940 6,060 470 3,063 1.38 1.54
Beptataber.isi ot iiiaii il 53,333 3,240 047 1,778 773 .86
Water year 194142 ... 738,138 7,040 534 2,022 870 11.94

Note—Stage-discharge relation affected by ice Nov. 13-20, Nov. 28 to Dee. 31, 1940; Jan.
1 to Mar. 21, 1941; Jan. 2 to Mar. 3, 1942,



WAPSIPINICON RIVER BASIN 59
Wapsipinicon River near Dewitt, Towa—Continued
Daily Discharge, in Second-feet, for Water Years 1941 and 1942
Day Oct. | Nov. | Dee, | Jan. | Feb. | Mar. | Apr. | May | Jume | July | Aug. | Sept.
303| 487, 050| 1,460, 550, 500| 2,680 1,680 4,880 1,070 252] 167
375| 650, 580 1,540, 550, 500, 2,450| 1,480 4,000 1,000 237 180
3470 608 520| 1,620, 540l  600| 2,710 1,360/ 2,560| 1,430 237 141
333 550|400, 1,080 540/ 700| 3,830| 1,260, 2.5%0| 1,160 231] 148
333 506|480 1, 330, 650 3,?50| 1,170, 2,430 '0s8| 226/ 141
aisl  475|  520f 1,320 520/ 600/ 3,820| 1,140/ 2,810) s74] 208| 136
337 433|560/ 1,000] 510| 600] 4,110, 1,140/ 3,360 770, 108 157
324) 420, BOO| 000  BIO|  G6O| 4,530 1,040 3,920 605 187 1,000
11| 407 BSO| 70| 510l 70| 4,840) 1,000 3,040)  60S|  174| 2,760
295 :msi 5200 60| 00| 770| 4,860, o04| 8,680 705  172| 3,170
273| 396! 500(  &50|  500) 780 4.720f  &o8| 3,540) 1,170 170 3,660
279| 386|490l 820\ 520 780 4,180/ 852 3,80 709 160/ 4,580
286( 470/  480( 700/ 900| 770, 3,840, 8200 2,070  633| 157 6,080
ao4f  500(  480[ 770 2,000,  760| 3,470| 805 2,300 858|155 7,800
317|  GB0|  400|  740] 1,000, 810 2,070|  7H0| 3,860| 502|155 7,150
308|  500|  450f  680| 1.400f 860 2.640] 1,520 3,000  506|  152] &,010
208|  640|  400|  630] 1,200,  &60| 2,680 1,370] 2,350| 448 141 2,230
295 7300 460/  580] 1,000f  #50| 3,1100 oo4| 2,120  433]  134) 2)230
205| 8200 470 570, '000|  830| 3,950  795| 2,070 418 124 2,660
28| 00| 470,  560{ 800, 2,000[ 4,030, 722| 2,110  366| 114 3,020
g 259|  g70{ 480 580]  7s0f *3,780| 5,110f 677 2,190 364] 118) 3,340
0y He 2021 1,060 400|620, 700 3,830, 4,300 650 2,120 361) 126) 3,110
coened| 2801 0881 4700 640  660| 4,720/ 4,060( 633) 2,100/ 361 120 2;250
24......| 2020 1,0000 530 o040 630] 4,010, 4,100 41| 1,620] 368] 120 1,790
2......| 20| 1,080 650, 630] 00| 3,750| 3,260, 637 1,310, 340 185 1,060
|
T 270, 1,050/ 78 610) 560/ 4,010, 2,730| s01) 1,140 317( 252 1,300
ceeees] 2700 1,0400  920] 0600|530 4,230] 2,450| 550, 1,020 205 231 1220
S 273| 060 1,150 560/ 500 3,920 2,280 522| 1.,620] 276 174 1,150
- R 304 850) 1,300 101 P 3,110] 2,060 408 1,020 201 100, 1,100
479  780| 1,480  570|.......| 2,810] 1,870 44| 1,42 347 215 1,470
gl se T 1,420  860[.......| 2,700].......] 1,80......, 367  198.......
1941-42
L.....| 2,070 3,450/ 1,200/ 1,110 2,400 1,040
2......| 1,590 3,830/ 1,170{ 1,170 2,200/ 1,160
8.0 1,630 3.8600 1,150 000 2.700{ 1,220
4ol 1,6100 41000 1,0800  010] 2,0000 1.110
booood| 1,5000 4,8000 1,1200 1,040] 1,900/ 1,080
1,040( 1,170 1,800 1,060
1,0000 1,080, 1,700/ 1,080
070 1,040/ 1,600/ 1,160
920 905 1,450/ 1,200
87| 000 1, 1,270
| \
816 830/ 3
708 810| 3
43  700| 380|
670] 770 470]
Mzi 70 500/
670/ 750
73| *72
8i8) 770
838 020
780, 1,060
1,840 778 1,200 2
1,580  763) 1,310 2,270
1,6000  854] 1,460 : 5t § 2,070
1,530/ 1,200) 1,700 703|821 2,140 2,680 1,130 1,040
1,420( 1,420) 21000 630 763 1,8000 2,050| 1,130 1930
1,380| 1,470| 2,100 666 742 1,750 2,340( 1,050/ 1,000
1,310] 1,640 2,200 643 752| 1,380 1,010 970 1,010
1,2700 1,600] 2,300 626)  670| 1,770 1,720( 1,130 1,800
1,260 1,6000 2,400 621)  643| 2,120{ 1,830 1,410 1,840
1,190] 1,470/ 2,500.. 604| 617 1,780| 2,500| 2,030| 1,760
l.2zull 2,500 Boil...i... 3,0100 1,460].......

*Winter discharge measurement made on this day.



60 SURFACE WATER RESOURCES OF lowa, 1941-1942

Towa River near Rowan, Iowa

Locarion.—Wire-weight gage, lat. 42°45'35”, long. 93°37°20”, in NE14 sec.
25, T. 92 N., R. 24 W., at county road bridge, 34 miles northwest of
Rowan, and 1034 miles downstream from confluence of East and West
branches.

DRAINAGE AREA.—396 square miles,
RECORDS AVAILABLE.—November 1940 to September 1942,

EXTREMES.—Maximum discharge observed during 1941-42 year, 1,280 sec-
ond-feet Nov. 4 (gage height, 8.88 feet) ; minimum observed, 26 second-
feet Sept. 15 (gage height, 3.17 feet).

1940-41: Maximum discharge observed, 1,450 second-feet June b,
1041 (gage height, 9.37 feet) ; minimum obgerved, 23 scecond-feet Sept.
G, 7, 1941 (gage height, 2.98 feet).

REMARKS.—Records fair except those for periods of ice effect, which are
poor.

COOPERATION.—Records collected in cooperation with Corps of Engineers,
U. 8. Army.

Monthly Discharge for Calendar and Water Years, 1941 and 1942

Discharge in second-feet
Run-off
Second- : | in
Month foot-days Per Inches
Maximum Minimum Mean souare mile

October 1040, . oo vevvivriians N Wi P AT e LR Wl g s, L] fo e R o s B
November. .., e T, 5,242 408 48 1756 0.442 0.40
December, ... ivuuis S 4,350 230 &0 108 273 81

Calendar year 1040.......
January 1041, ..., . 0.0t e 2,610 50 54.2 .213 .25
February........ A 3,105 40 113 285 .30
1Y T U e S e 8. 11,013 bt} 356 L 806 1.03
April. .. AR TS 8,687 138 200 L782 .82
May.. 3,848 a8 124 313 .26
June. . 21,5064 132 | 710 1,82 2,03
T R S R s 5,150 44 | 166 AlLD 45
AUBUED ()5'as aasivainane apanas 062 24 a1.0 078 09
Beplember.. oo vuiensnsasnsnss 5,192 23 173 437 .49

Water year 1040-41. . ... |
October 1041, ......vvvuinsn. 0,026 | Th s .03
November. . . e 16,517 1,250 242 | 561 1.30 1.55
December, . .ovevviss C 5,727 250 9 | 145 A7

Calendar year 1041 | 04,361 1,440 | 23 | 250 (054 8.87
January 142........0000000 ; 5,100 360 B0 165 AT 48
“ehruary, . e 3,250 220 70 116 .203 .3l
March. . i 13,307 1,020 s 420 1.08 1.25
April, . . i 6,711 432 117 224 GG .63
May..., 8,405 400 121 271 684 .79
June., .. s 0,450 008 T 41 788 .88
¢ UG s R R 7,661 796 7 244 G146 .71
A e o 3,043 502 a5 08.2 L248 .20
Beptember.. . . L 1,086 60 26 36.2 .0a1 .10

Water year 1041-42. ., .. 80,083 1,250 20 | 247 024 5.40

Note—Stage-discharge relation nffected by jce Nov, 12-20, Nov. 28 to Dee. 31, 1940; Jan,
1 to Mar. 21, Dee. 10-20, 27-31, 1941; Jan. 1'to Mar, 10, 1942,



Iowa RIVER BASIN 61
Towa River near Rowan, Iowa—Continued
Daily Discharge, in Second-feet, for Water Years 1941 and 1942
Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.
1040-41
Jofe LN 50 150/ 130 50 55| 242 14) 1,290 720 47 26
C Al S il 130) 170 6ol 217 102) 1,880 71! 43 26
A e 80 120 140 50|  ado| 220 08| 1,320 22 40 25
T 81 110 125 500 480 322 0ol 1,170 333 30 24
TN P 63 o] 125 500 470| 478 56/ 1,440 200 40 25
[irainrea] P an fif 110 125 45 550 441 811 1,300 217 30 23
7 - 53 110 125 450 oo0|  BT4 W10 18 a7 23
5 48 105 125 45 it 346 71 827 1063 a5 54
[FYE b 53 105 *110 40| 580 343 1 T 149 a3l 3
10, s lesett 85 1 ] 40 540 325 (i%} 505 128 31 333
B M 7 150 105 a0 40 580 324 57 646 122 a1 281
paE perl 130 a0 85| 210 520, 312 530 092 121 30 160
13 | 200, 75 85| %250 350 310 500 1,140 118 290 114
v IRt 240 7 80/ 250 260 310 40, 1,230 103 28 54
[ Fro i) RS 180 05 80| 280 230, 358 48 1,180 a7 20 02
160 (1] 70 260 200 340 40 620 03 27 272
180, 50 65| 270/ 160| 250 42 680 89| 28 556
150 30 60 280|210/ 264 38 483 84 29! 580
180 55 0 210 | 29 39| 360 102 29 708
260 G0 60 110 370 308 38 205 123 29 5
333 05 o0 85 320 43 M7 47 25| 225
408 70 55 050 378 il 220 85 29 162
302 50 54 70 446 200 b0 187 75 28 131
a80 a0 55 65  300] 252 50 168 70 27 100
308 110 55 60 272|219 44 140 4 26 103
2055w v AR 247 200 b5 i) 203 192 40 132 57 26 119
TR i 215 230 55 fiti} 165 150 40 180 b 25 52
bR Pty o) 210 56 0 149 286 286 8 25 78
el I 150 170 80]. o 223 139 540 447 bl 20 7
30,  ET 150 150 ] W 230 138 it} 710 50 25 82
1heEEL B iy 140 BOL 244,000, 700 esivas 40 Ul ol
104142
1 eina 113 566 239 130 220 &0 420 250, 535 713 502 33
Dians 155 1,080( =257 110] 200 00|  432| 247|500  476) 348 37
I 149] 1,220 2560 110 200 100 406 254 860 303 230 aa
e [ 138] 1,250 235 110 100 1200 3 300( 852 215 172 35
8.5 s 172) 1,100 250 110 180 150 44 342 650  a200 138 33
Bl i 215 971 2221 110 160 180| 314 34 463 272 123 32
(REENE 362 206/ 100 140, 200] 282  535| a370] 288 106 32
B 758 27 143 100 120, 180 973 288 207 o4 34
...... 827 600 178 a0 110 180 256 542 244 158 86 33
'L 750 585 90 80 110 200 242 454 228 352 80 a2
B B 500 518 100 S0 120 215 222 300 225]  a250] 73 31
19 422) 407 130 0 130 209 204 410 200 184 7 29
L B 324 480 160 &) 130 199 192 302 182 147 20
Tdicasvi 286 516 170 40 130 204 192 54 157 200 67 30
...... 273| 529 170 00| 120 272 178 310 141 428 65 26
10000 228 344 180|  100] *110| 372 174 252 128) 346 58 27
It 200 420 18 110 700 add0 166 227 114 240 b5 28
....... 208 402 190/ 120 S0/ ah6n 158 217 116 174 32
|| 100 80 180f  *140 B 36 144 204 110 144 61 &0
100 378 180 150 80 810 140 199 10 126 (it 60
i 207 378 178 160 00 1,000 133 182 a0 110 70 49
D 206 a7 175 180 700 1,020 130 170 84 100 a8 38
00 211 2050 212] 210 7 917 124 158 81 a0 49 42
24 : 207 335 250 250 70 821 120 142 v 82 44 35
bl 204 251 242 2060 70 4 117 131 88 04 41 a7
R 185 203 225 330 70 667 162 128 85 88 4 40
Bl sevnas 237 250 170 360 70 00 187 121 88 77 43 42
28,5521 485 M7 120 350 80 600 n 121 a300 v 43 40
Mo s66| 2450 110{  320[....... 583)  208| 123] 852 50 40 39
804 463 242 130 3000....... 452 102 133 ge8| 531 38| 39
B T 140 2mi ....... 408/....... O e 706 ssl .......
*Winter discharge measurement made on this day.
(n) No gage-height record; discharge interpolated or computed on basis of records

for Lime Creek at Mason City.



62 SurRFACE WATER RESOURCES OF Towa, 1941-1942

Iowa River at Marshalltown, Iowa

LOCATION.—Water-stage recorder and concrete control, lat, 42°04’, long.
92°54’, in SW1 sec. 24, T. 84 N, R. 18 W, in city park at Marshall-
town. Burnett Creck enters from left between gage and control
Datum of gage is 853.10 feet (revised) above mean sea level (datum
of 1929; levels by Corps of Engineers, U. S. Army, and U. S. Geological
Survey).

DRAINAGE AREA.—1,600 square miles (not including that of Burnett Creek).

RECORDS AVAILABLE—May 1915 to September 1927, IFebruary 1933 to Sep-
tember 1942, February to August 1903 at old dam site 1 mile upstream
(gage heights only).

AVERAGE DISCHARGE.—21 years, 646 second-fect.

EXTREMES.—Maximum discharge during 1941-42 year, 18,100 second-feet
June 3 (gage height, 15.81 feet) ; minimum daily, 260 second-feet Jan.
4; minimum gage height, 3.93 feet Dec. 10.

1915-27, 1953-41: 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 gecond-feet (regulated)
Nov. 24, 1917,

REMARKS.—Records pood except those for periods of ice effect, which are
poor. Discharge of Burnett Creek not included in records except during
periods of low flow, when it is usually negligible. Some diurnal flue-
tuation caused by power plant above station.

COOPERATION.—Station operated through cooperation of City of Marshall-
town; services of observer furnished by Mississippi River Power Co.

Nore.—Graphs of discharge at river-flow measurement stations on the
Jowa River during the flood of June 1942 are shown in figure 5.

Monthly Discharge for Calendar and Water Years, 1941 and 1942

Discharge in second-feet
Run-oft
Second- in
Month foot-days : + TPer Inches
Maximum Minimum Mean square mile

Detober 1040, . e o e snnumnes 3,174 293 72 102 0.008 0.08
November ¢ 6,630 G20 122 321 214 .24
December L 228 500 140 2035 ATT | .20

Calendar year 1940 50,266 ] 219 148 1.98
January 184L....0000ideaiinn 13,079 | 236 451 w401 .35
o e g ek B o 15,000 | 160 508 370 .30
b e e PRI A a 30,0068 | 160 070 AT 75
AP e e e s e 23,798 a7h 760 507 .87
May... 6,777 131 219 146 A7
A [T R AR wes 40,879 371 1,363 Loy 1.01
July. .. 11,851 122 353 . 255 29
August. .. . 2,267 50 73.1 040 06
September. . oo vvainins . 15,180 44 506 337 a8

Water yoar 1040-41,..... 150,782 44 405 340 4.40
October 1041, .. ...... S anTes T I I .70
November, . 1 &0, 507 Tii4 1,087 1.12 1.25
December. ... 20,157 304 150 433 .50

Calendar year 1042, ...... 262,257 44 710 AT 6.51
January 1042, .., 00vvvensnns T 24,70 1,500 260 800 533 .01
February, .. T 200,045 1,440 400 716 AT .50
71 ¥y IR A 52,876 3,160 530 1,706 1.14 1.31
April.... 27,188 1,400 405 007 605 07
B e P s A, { 40,848 2,920 819 1,303 809 1.00
A P e A A R T 03,405 13,600 | 805 3,114 2.08 2.32
A 1 U S R e St 38,856 3,390 | 505 1,253 835 .96
August. .... s b s 31,120 3,040 | 313 1,004 669 rr
Beptember:. ;v diviuniai | 39,716 4,560 | 517 | 1,324 .883 .08

Water year 104142, ....| 471,000 | 13,600 | 250 | 1,200 860 | 11.66




Iowa RIVER Basin 63

Towa River at Marshalltown, Iowa—Continued
Daily Discharge, in Second-feet, for Water Years 1941 and 1942

Day Oct. | Nov. | Dee. | Jan. “eb. | Mar, | Apr. | May | June | July | Aug. | Sept.
104041

1 117 141 240 600 100 (80 a61 1,410 1,270 124 44
2, 81 141 220 B0 180 700 342 1,130) 1,030 111 44
d hill 122} 200 700 1,450 735 3000 1,740 i) 04 40
4 100 143 *250 500 1,430 S8 2091 2,270 062 04 G}
b 141 148 280 450 850 054 270, 2,030 88 04 a7
{1 ds 106 148 340 *500 T86 098 2870 1,880 ?.’15! 53 51

rEE & 83 153 385 600 §32( 1,070 258) 1,700) 572 85
B.. 14! 146 385 050 832| 1,000 239 1, 750;- 407 78| 2,280
e 01 151 404 630 30{ 1,060 220] 1,850 414 83| 1,800
83 106 328 620 10100 1,000 225 1,820 350/ il 685

01 300 348 680 180 078 970 208| 1,540 3221 78 425

JEE 89| 260/ 300/ 660| 350 050, ¢22|  202] 1,540 296 67| 467
18500 &5 150 258 633 2,100( 1,020 872 196 1,77 262 60| 437
T et 92| 200] 230 577 2,030] 1,050 s36 193] 1,860 251 63| 476
18500 85| 250|200 548 1,220| 1,000 782 103 1)7s0] 220/ 55| B27
04 400 170| 487 1,150 1,300 715 103 1.1’10E 225 54| 1,300
7| B50 140 402 074 755 715 175 1,600 212 75 y
8 520 140/ 385 800| 655 760  107| 1,580] 202 85 650
51 500 160{ 360 00|  *768 AR5 164 1,340 140 83 022
&5 480 140/ 354) 000 *1,620] 690]  146) 1,080 100 S0 644
78| 520 140 314 7500 1,080( 644 48] 881 187 06 638
75 520 W0l 2060 a0n| 1,500 710 148 6756 167 06]" 530
73 600 160(  300] 485 1,870 740 148| 572 193 63| 387
75 570 180|  266) 87| 1,270  7a0 146 495 184 go| 337
72 [ 220 258  300| 1,100] 644| 183|420 164 | 818
205 7 450, 9280, 238 038 533 153 371 143 500 300
Tl 75| 400| 310 255 04 473 131 685 151 54 202
T iR 87 330 236 700 43| 138 782 153 52 251
200es s 203| 200 400| 238 660  403|  138) 068 146 50, 232
305 2100 260|450  236).. fL':Lll 76| 153) 1,510 148 50| 366
| PR 181 i 300|251 6801....... ]} e 122 5
3,360| 750/  600| 1,440 530 1,460 878 505 1,880 2,080/ 517
3,800  755|  500| 1, 650/ 1,380  £22| 1,800 1,880 3,040 754
2,800  725|  300| 1,160( 008 1,200] 1,220| 13,600\ 1,950 2,820/ 2,650
2,3200  725|  250| 1,100( 1,250 1,230| 1,560| 11,600| 1,700] 2,200| 2,020
2,420) 25| 800/ 1,000 1,8500 1,180 1,320{ 5,040 1,300{ 1,700| 1,210
4,170 o760 400 070) 1,380 1,120| 1,0300 4,440] 1,120 1,340] 1,000
3,000 044|450 000 1,420 1,060] 1,780 4,000 04 1,110
2,600 638  5O0| SO0 1,34 962| 1,680 3,870 04 768
2,2100 600|500 814 1,220] 918| 1,590 2,820 034] 818 878
1,040/  408] 5000  760) 1,150/  &70| 1,560/ 2,460 1,030 736 1,190
1,700 351 470 7800 1,2000  §30| 2,010] 3,740  S04|  es8| 707
1,650  304) 450 700 1,100 772| 2,020, 3,610[ 000  &760 683
1,520 420 400 150 082 47| 2,460 5,280 078 534 619
1,4100 497|460 650, 974 730( 2,020 3,500 1,400 522 2,560
1,310 5 450, 650 962)  692) 1,660 2,320] 1,820  443] 4,560
1,2701 572/ 450/  000] 1,270] 687 1,440] 1,900 1,430  400| 3,070
1,250]  567] *400| 400) 2,600/ 665 1,340( 1,720 1,230, 356 1,
1,210 5| 530  450| *3,160, 628/ 1,350 1,580 1,100]  60S| 1,490
1,200f 556  600| 8501 3,060  004| 1,260] 1,460] 1,210] 058 1,440
1,210f 515 680/  6O0| 2,7%0] 570 1,160] 1,860] 1,160 730| 1,240
21......] 1,000/ 1,110] 533| 760 560| 2,710| 554/ 1,070| 2,100 014|  550| 1,000
22,.....| 1,3000 1,060 %580  830) 530 2,600 544] 098] 1,580 743|  460] 974
23......] 1,230] 894) s00|  950|  K00| 2,520 522|  918{ 1,300] 656) 308 042
SRR 030] 914! 1,130| 1,200 470| 2,450| 500 858 1,150] 505|351 002
SEPNCY 00 881 080/ 1,400/  *430{ 2,330 4950  g02] 1,220] 1,120/ 413 8BS
Pl o 809 8831  46] 1,600  440{ 2,210| 1,360f  751[ 1,300( 1,230  A12] 092
QTG 8721 8761 OM] 1,800  420{ 2,050| 1,470  713[ 1,180] 1,040 822/ 1,010
Of ot 755  8M4 7400 1,8000  410] 1,810/ 1,410] 683] 1,130 858 1,470, 070
20s . iia 6950 791 6221 1,700f,. ... 1,660] 1,000 674! 1,5000 866 1,170 602
(T 745] 764 675 1,700).......| 1,600] 958 632| 1,800 1,450( 707| 846
Bl | R 060 =t .'out- B A R T e 619f...c..| 3:900] 833|....0in

Note—Stage-discharge relation affected by ice Nov. 12 to Dee. 6, Dec. 14-831, 1040: Jan.
1-12, Feh. 6-13, 19-22, Feb. 25 to Mar, 3, Dec. 81, 1941 : Jan. 1-30, Feb. 12 to Mar. 2, 1942,
*Winter discharge measurement made on this day.



64 SURFACE WATER RESOURCES OF lowa, 1941-1942

Towa River near Belle Plaine, Iowa

LocaTioN,—Water-stage recorder, lat, 41°51°20”, long. 92°14'20”, in NW4
see. b, T. 81 N, R. 12 W., at bridge on State Highway 212, half a mile
downstream from Walnut Creek and 23; miles south of Belle Plaine.
Datum of gage is 749.82 feet above mean sea level, datum of 1929 (levels
by U. 8. Geological Survey and Corps of Engineers, U, S. Army).

DRAINAGE AREA.—2,420 square miles.
September 1939 to September 1942,

EXTREMES.—Maximum discharge during 1941-42 year, 9,450 second-feet
June 6 (gage height, 14.36 feet); minimum, 450 second-feet Jan. 4;
minimum gage height, 5.96 feet Oct. 4.

1039-41: Maximum discharge, 3,380 second-feet July 1, 1941; maxi-
mum gage-height, 12,38 feet Mar. 22, 1941; minimum daily discharge,
19 second-feet Jan. 5, 1940; minimum gage height, 3.48 feet July 25,
26, 1940,

’A discharge of 38,600 second-feet was measured on June 5, 1918,

at railroad bridge 1 mile above gage and at a stage somewhat below crest
of that flood.

RECORDS AVAILABLE.

REMARKS.—Records good except those for periods of ice effect, which are
poor.

COOPERATION.—Records collected in cooperation with Corp of Engineers,
U. S. Army.

Monthly Discharge for Calendar and Water Years, 1941 and 1942

Discharge in sccond-feet
Run-off
Second- | 1 in
Month foot-days | Per Inches
Maximum | Minimum | Mean square mile

Qctobcr 1] LR R el 3,541 164 102 114 0.047 0.05
November.....ounnversrensse 10,156 | 700 110 330 140 .16
Desember: il iia i 2 8,020 | 520 180 288 119 .14

Calendar year 1940....... 101,670 1,020 19 l 278 16 1.55
January 1041, ooeveriinnnans 15,070 850 270 | 486 201 .23
Februbey e ri bl i 20,050 2,300 230 716 208 .31
S E ) et W B R T 40,558 3,100 340 1,308 540 .62
Apnt s A R e 28,200 1,220 GO0 940 38R .43
May. .ot e 0,074 570 150 322 L1383 L6
B LD T R A 30,042 1,080 106 1,331 650 .01
T e S A s e R 20,048 4,110 104 G706 270 82
ALRUNE hs 8 Fre v ey hokins 40 4,800 101 87 123 051 .06
Boptomber. ... v v iaiians 19,539 1,560 86 651 268 .30

Water year 1040-41...... 220,798 3,110 86 605 | 250 3.38
October 1041.......... g 52,255 3,020 578 | 1,687 607 .80
November §2,270 5,300 , 200 2,742 1.13 1.26
December 33,500 1,800 a4 1,081 T .51

Calendar year 1041....... 266,136 | 5,300 86 1,003 Al 5.60
January 142, ... .oueeeenns 40,150 2,500 450 | 1,205 535 .62
RRbRIALY i e sais 38,300 2,300 750 1,368 565 .60
March. ... T 71,520 3,720 1,100 2,307 053 1.10
April, .. 30,544 2,130 811 1,318 646 .61
May... VR R Ot 670 3,040 1,050 1,828 765 BT
June, y 111,556 {1,020 076 3,718 1.04 1.1
alys 04,1040 2,340 1,020 1,772 142 JBé
August. .. 5 40,884 4,340 022 1,512 625 .22
Beptember. ... .o0uiiaiieiins 49,607 3,240 027 1,654 083 .76

Water year 1041-42. .. ... 677,225 9,020 | 450 1,855 67 | 10.30

Note—Stage-discharge relation affected by fee Nov. 12 to Dec. 81, 1040; Jan. 1 to Mar,
22, Dee. 20-81, 1941; Jan. 1 to Mar. 3, 1942,



Towa RIVER BASIN 65
Towa River near Belle Plaine, Iowa—Continued

Daily Discharge, in Second-fect, for Water Years 1941 and 1942
Day Oct. | Nov. | Dec. ‘ Jan. ‘ Feb. ‘ Mar. | Apr. | May | June | July | Aug. Sept.
126 185 2000 650| 2s0] 340|800 s.:u< lEIGI 3,110/ 101 88
1251 172) 220,  880) 280/ 340/ ses| &4l 765 2'340] 178 86
1240 154 2000 700( 280 so0|  o12| &2 oos| 1660l 172 97
1220 45 *220( 4601 270/ 1.400] 1,010] 405| 1,240 1'2000 162|100
18| 130 400/ 270/ 1,500\ 1,080  465] 1,790| 1,080| 16| 100
1200 1850 320/ 480( 270/ 1,300] J,140| 48] 1,790/ 1,010] 148 19
1240 M0 8380 8300 2000 1,000 10160 422 1’780 esd| 144 19
126 144)  380f 000l 2500 es0l 1,180  400| 1.610]  s7a|  1a3s| 1,000
1200 1821 380 o00[ 2401 80| 1,220 307 1lesol 761 133 1,350
115 160,  2s0] 600l  230] 1,000/ 1,210 3-:-:I 1,710, 813 uui 1,860

| |
15/ 173 360|640 2200 1,150 1.160|  330] 1,890 837|122 1,090
H3 170l 30| 6s0) 400 1,900/ 1,110( 320] 1,750, 64| 121] 76
115 1100 300/ 700/ 2,200 1,150/ 1,060/ 207 1 523 118 556
nel 170 2800 670) 2,300 1,100( 1,000 283 10650 471  112| 64
U1 2000 250/ odo| 32,2000 1,200 57| 200| 1740 420|100 &6
105500 110\ 200 2200 &0 1,5000 1,600 o21| ar3l 1,730  ao] 101 oso
17 10| 480] 2000 480 1,200 1,000f  §81( 302) 1,840, 364| 110| 1,750
Sk 1071 5000 1800 440/ 1,100 1,300 003|285 1600 358 122 1330
T 108 odo 2000 4200 1,000 1,200 930 257 1l540] 25| 124 853
Savan| 106 1€0]  400| 00/ 1,800/ o034] 238! 1,380 302] 118] 714
21 a s 106f  600( 1801 380, 850/ 3,100, &78| 242| 1,180 2¢5] sl 714
22, 107] 6501 1800 3s0i  7s0f 2,000 82| 27| ‘'ogs| 2a8] 117|670
- 105f 700 2000 3% 6oo| 2,1001  sosf 2850  8es| 257 111] 641
Y et 1020 7 2100 380/ 520 *L710] 837 2400 957 2461 104 570
T 102/ 650] 240|360, 470 1,540 sa7| 221 64| 244) 100|495
2.... 102) 580/ 300/ 830 430 1,3%0| sos| 2o00| 604|933 97| 432
27 102 5000 840( 300\ 400/ 1,230| 746| 207] 645 210 91| 413
28,... 1041 400|  3s0f  s270(  +370 1,080| 70|  203| 1,200 207 960 406
50 290 1ol 850 4200 280l ass| odo| 101 10020 205 01 410
ED bR 108 300] 480  2s0|. 044 000[ 184 1,030 208 80| 634
EJUSELY T s 5200 280|.... e LR 194 ST )L ra b
1041-41

tivacs 645 4,600/ 1,260 2,3000 1,100| 2,130 1,270/ 1,000 2,400/ 2,620 970
Qi 676l 5,360 11,2301  700| 2,200, 1,300 2,050 1,150| 978 2.320| 3'440] @27
Y 626) 4,300 1,200/ 550\ 2,100/ 1,500 1,940 1.160 1,240 2,340| 4,340/ 1,720
475 G78| 4,470 1,100 450 2,000{ 1,680 1,820\ 1,310{ 2.510{ 2,340 3.860| 2.620
Geceeee] LSO 4,840) 1,160 600) 1,000 1,840) 1,750) 1,750| 3.500) 2.230| B.460| 2.500
Boveeee] 1,000 4,800 1,120 7000 1,800 1,040 1,000 1,920| 8,130| 2,070| 2,560 1,860
Fooeoeol 2,060 4,080 1,000 800| 1,700] 2,000] 1,620) 2050| 9.020] 1.710| 1090/ 1480
coeeen| 38200 4,0200 1,060 850] 1,600) 1,990| 1,540| 2,130 7.300) 1,510 1.G00| 1.320
Dooweeel 8,201 4,080) 11,0200 030 1,850] 1,010{ 11450| 2.020| 5,830 1.420| 1.460| 1 55O
100ccc) 2,600 3,700 052 050) 1,450 1,700 1,870 1,020) 5.510| 1.440| 1320 1,250
Il......l 2,0100 38,0800  sa0f  oso 14000 1,750 1,3200 1,070 5,840 1,440 1,100 1,500
2,720\ 769 680/ 1,350 1750/ 1,260/ 2.510/ 4910 1300 1'0g0l 1’230
2,5 84 030 1,350 1,600( 1,220 2,020 4.340 1,200/ 990 1.1s0
7090 0201 1,300/ 1,620( 1,170| 3,010, 4,460 2,260, 932 1.160
§13) 900 1,200/ 1,560 1,140/ 2.780| 4,500| 2200, 00| 1580
&3 0000 1,150| 1,750| 1,110| 2,300| 5,360 2,250, $37| 2,610
02 0000 11,0000 2,260 1,070| 2,040 4.440| 1,080, 782 2’980
, 926/ 1,0001 850 2,880\ 1,080/ 2,500 2.780| 1'680| 728 3.240
W.oooonf 1,100 1,870 804) 1,160) 750 *3;170) 'nos| als20| 2.4c0| 1540|716 2,630
20......] 1,040) *2,010, 877 1,800 o00| 34 050 2,080 2,810) 1,400/ 1,010, 2100
2l LUOL 1,000 853 1,450 1,050 3,720  040| 1,900| 3.440| 1,560 1,000/ 1,750
22......0 1,8800 1,780 869 1,600 1,150 3,650 09| 1.750] 3.2601 1.310| sol 1,510
B 27201 1,660 1,080 1,700 1,150 3,410( 886 1,630/ 2/580] 1,140/  781| 1.360
24......| 2,5200 15400 1,7200 1,950/ *1,1000 3,240  se4| 1,520 2,110 1'020 64 1,270
...... L770] 14800 1,8600 2,000{ 1,000{ 3,080 &20| 1,420 1,890/ 1,190 o634] 1 230
20 1540|1420 1,600 2,200 1,000( 3,000 811 1,840, 1,000] 2,200 22| 1,220
27...oo L0301 14000 1,570 2,300| 1,000 2,870 1,020 1’260 1,970/ 2,070 77 1,200
28......| 1,570 1,360 1,410/ 2,400{ 1,000/ 2’60l 1.660{ 1.200| 1820 1,720/ 1,380/ 1,230
20,00 1,400 1,330( 1,000( 2,500f.......[ 2440 1.540 1,140 2l0s0| 1850 1,510/ 1,230
80....00f 1,200 1,2000 900 2,800(....000| 2'200| 1,440 1l000| 2,200 1,500 1,860 1,170
8l.cvi| 1,400(.......] 850 2.400]... 207000000 1,080(.......] 1,0800 1,180],......

*Winter discharge measurement made on this day.



66 SURFACE WATER RESOURCES OF Towa, 1941-1942

Towa River at Towa City, Towa

LocaTion.—Water-stage recorder, lat. 41°39°307, long. 91°32'20", in SEY
sec, 9, T. 79 N., R. 6 W, in Towa City, 25 feet downstream from State
University of lTowa hydraulics laboratory, 176 feet downstream from
dam of the University, 1.5 miles upstream from Ralston Creek, and 3.3
miles downstream from Clear Creek. Datum of gage is 39.00 feet
above Towa City datum or 627.27 feet above mean sea level, datum of
1929.

DRAINAGE AREA.—3,230 square miles.

RECORDS AVAILABLE—June 1903 to July 1906, October 1913 to September
1942 in reports of U. 8. Geological Survey; June 1903 to December 1932
in report of Iowa State Planning Board entitled “Stream Flow Records
of lowa, 1873-1932."

AVERAGE DISCHARGE.—39 years, 1,432 second-feet.

EXTREMES—Maximum discharge during 1941-42 year, 7,800 second-feet
June 13 (gage height, 8.89 feet) ; minimum, 510 second-feet Jan, 4 (gage
height, 0.80 foot).

1908-41: Maximum discharge, 36,200 second-feet June 7, 1918 (gage
height, 19.45 feet, site and datum then in use), from rating curve ex-
tended above 26,000 second-feet; minimum daily, about 10 second-feet
Dec. 26, 1916; practically no flow Sept. 3, 1025 (result of regulation).

REMARKS.—Records good except those for periods of ice effect or fragmen-
tary gage-height record, which are poor. Considerable regulation dur-
ing low stages caused by power plants above station.

COOPERATION.—Stations operated through facilities of Towa Institute of
Hydraulic Research which furnishes services of research students,

NoTE.—On plate 5-B is shown a photograph of automatic water-stage re-

corder in gage house at Hydraulies Laboratory at Iowa City. Stage-

discharge relations pertaining to the gaging station and related gages

on the lowa River at Iowa City are shown in figure 6.

Monthly Discharge for Calendar and Water Years, 1941 and 1942

Discharge in second-feet
Run-off
Becond- in
Muonth foot-days Per Inches
Magimum | Minimum Muan suare mile
Ootober 1040, ¢ vvinsaiara s 4,042 240 03 150 0,049 0,06
November, ... 10,935 850 74 364 .13 .13
10,1606 540 206 328 102 A2
142,050 2,800 32 301 121 1.66
16,929 921 . 169 .19
25,119 2,690 411 .33
54,870 5,110 .543 .03
40,672 2,500 420 47
16,808 1,430 168 14
7,480 2,550 459 55
37,160 4,050 371 43
0,518 78 065 08
41,030 5,610 424 | 47
Water year 1904041, ... 3,151,100 5,610 | 207 3.04
October 1941 A s | 5000 s 2,80 860 1.00
November. .. 5 113,370 6,320 1,780 | 3,779 1.17 1.31
December. .... : 45,532 2.410 952 | 1,469 .455 52
Calendar year 1041....... 534,050 | 1,320 126 1,466 L4514 6.16
January 1042, ...o00ue 54,448 2,040 21 1,750 544 63
February, . 55,530 3,020 1,160 1,083 614 Mt
March., . 85,500 3,880 1,510 2,758 854 .08
April, 48,090 2,620 1,050 1,633 L5606 66
My aiiisessades, 65, 130 3,060 1,300 2,101 650 75
A ST e e S e 117,640 7,500 1,140 3,020 121 1 Eﬁ
B 11 | e P 646,080 3,350 1,230 2,000 LG50 i
August, .o ioviaviansans o 50,542 3,700 720 1,630 595 08
Beptember. ...oovvrnrniasans | 55,860 4,050 | 1,160 1,502 570 .64
Water vear 104142......| 844,603 7,500 | 621 2,314 716 9.71
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Iowa River at Towa City, Towa—Continued
Daily Discharge, in Second-feet, for Water Years 1941 and 1942

Day Oct. ‘ Nov. | Dec' | Jan. | Feb. | Mar. | Apr. | May | June July | Aug. | Sept.
164( 180|308 740l 297  427| 1,280| &w6| 830| 3,780] 338 144
180 141 242| 21 331 383 1,210) s40|  314) 3,050, 2m 136
165 183| 215 T 308) 405 1,250 657) 202 3,840| 285 136
182\ 320) 2550 420  323]  g06| 1,630 697 782 2.770] 253  GAd
182) =268 253 281 335 1,100 1,590 602 1,060] 1,990 276| 547
227 233 306|274 207 1,400/ 1,530 555 1,370| 1,000 247] 278
147 1000 324 4100 310) 1,5000 1,500 670 1,710 1.670] 221]  Ogs
: 108) 210|381 50| 305f 1,310 1,500( 676 1,710/ 1,680 275 5,200
0l s 108 207 434 0501 204 1,060 1,490 50| 1,050| 1,300 250 5.510
10 168 232 463 530 282)  040| 1,520|  516| 2.180[ 1.200 184 4,060
FEEL 187) 248 4131 000]  242)  s4e| 1.5200 526 2.400| 1,200 a3l 2,350
12355 156 148|387 271 1,840
...... 217 74 358 174| 1,200
T 116 10| 335 163 1,040
1605005 128 142) 365 226, 1,010
[ 175 210 322 H4of 1,140
1700 120 125| 208 198| 1,340
18- 144 270|220 184 1,670
TN 146| 348 237 232 1,830
207 03| 537 216 105| f1,
TR 171 672 268 172| 1,260
R0 136 s06] 206/ 183 1,110
23 130| 776 240 207 072
240 131 755 229 176|900
28 L 132|  850| 260 161 864
IR At 155 703|342 138| 828
27 iae 145 638|358 152| 632
0 141 as0) %400 137 054
20 al 2400 413 152 147|  6a2
80 178]  *414 405 126 1,230
S1nEan 031N 50 J4B] i
5001 1,740 1,3401 b3,000/ 1,510/ 2,620 1,710/ 1,240 3,020 1,780 1,380
A00| 1,6 1,160| 3,000/ 1,650\ 2,540 1,570 1,230| 2,440/ 2,750 1.250
(2200 161007501 3,000 1,850| 2,450/ 1,480 1,170] 2400 3.700| 1160
0600 1,830) 0211 3,020) 2,080 2,340 1,420 1,140| 2,360| 3.550| 1310
.mﬂi 1,650f 798| 2,000| 2,270 2,210( 1,460) 1,670{ 2,300 3.530| 1 050
13200 1,540 bOSO| 2,730/ 2,430/ 2,170/ 1,600 2,670| 3,350| 3,700 2,200
;000! 1,480} b1, 100| 2,620 2]8%0| 2,000, 2.320 3,350/ 2!6so| 3 2s0 2,410
(0901 1,4401b%1,200) 2,530 2,520 1,000\ 2,240 3,690 2,220/ 2 %go| 2’
(6201 1,360/ b1,2501 2,330/ 2,440/ 1,900 2,300/ 4,010/ 1,570/ 1.970] 3.050
1,330| b1,300) 2,150| 2,350 1,520( 2,360 4,070 1,750| 1.760 2'270
1,0301 b1,350) 2,080/ 2,200/ 1,720/ 2,28| 6,200/ 1,710/ 1,570 1,770
952{ b1, 4001 1,060/ 2,120/ 1,650/ 2,2800 7,560 1,610 1,420 1,520
1,000 1,440 1,940 2,170{ 1,600 2,850 7,500/ 1,570 1.300| 1.580
10wl 1,410 1,910f 2,210{ 1,530 2,800 7,560 2,840 1,200/ 1,380
1,000 1,400 1,870{ 2,150 1,490 3,020 7,160 3,020{ 1,140 1450
e 1,1801 1,380 b1,700/ 2,320/ 1,440 3,000/ 6,250/ 2,660 1,060 1,440
17as 2,440/ 2,8101 1,270/ 1,380 bl,600 2,600 1,300( 2,800 5,420 2.300) 'os4| 1920
T L ST . 2,700 1,350\ 2,480/ 4,800| 2,280 039 2510
18......| 1,850 3,000/ 1,3100 2,510/ 4,810/ 1,670|  &76] 3060
e b 3,420 1,280\ 2,880| 4,830/ 1,810  846| 2,000
215 1,770 3,6300 1,230 2,560/ 4,200 1,600/ 786 2,440
22......| 8,540 3,750] 1,2100 2,260 4,170 1,630 1,000/ 2,010
23......| 5,660 3,850/ 1,160 2,100( 4,060{ 1,600 984 1.760
SLiE 4,880 3,880\ 1,130/ 1,050 3,530/ 1,420 013| 1.610
25.0unen]| 4,380 3,790 1,000] 1,700/ 2,830| 1,240(  810| 1.480
26......| 3,400 3,000/ 1,080 1,710] 2,420/ 1,230 756 1,440
27......| 3,460 3,820 1,060/ 10100 2,240 1,830 720 1'410
281% 3,060 3,380 1,050) 1,530/ 2,200| 2,260/  8s8| 1380
s 2,000 3,2100 1,420 1,440, 2,200 1,860/ 1,030 1,350
30....0. 2,490 3,030/ 1,670) 1,370/ 2,610( 1,020/ 1.350| 1.350
G 28200 2,770i..‘.... 1,300}, ......] 1,760 1.400!.. .....

*Winter discharge measurement made on this day.

(b) Stage-discharge relation affected by ice.
. (rﬁ Fragmentary gage-height record; discharge computed from partly ecstimated gage
eights.



DISCHARGE IN SECOND-FEET

T o (1] ik N ]
l CREST 5
i =
'|8.000— r\ g 21
g >
o
. ot
16,000 — \ PRECIPITATION E 2
\ IOWA FALLS § 57
s MARSHALLTOWN =
BELLE PLAINE
MARSHALLT OWN
o W IOWA CITY
12,000
CREST
-10,000 I
P -~ Ny
/ e BELLE PLAINE CREST
~
i L
-8.000 !l N IOWA | CITY- L S Sl
/ \*-s.\ i~ it
/ N /
/ ~ =
-6.000 \ =l ’ff“ e
.~
/ "'-—-....\___-,./\\ ’./‘/ /,_\ \\“-' ______5\...--—-'_‘
L4000 # —— P A
4 I N \
o —
=t /"‘- \ /
ama L=z ]
-2000 3 =5
> v -
o -t 0 ] :_} _______ ] e .-"/
______ e s s g
..0 2
I 2 3 4 = 6 7 8 9 10 I 12 13 14

JUNE 1942

Figure 5.—Graphs of discharge at river-flow measurement stations on the Towa River during the flood of June 1942,
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70 SURFACE WATER RESOURCES OF Iowa, 1941-1942

Towa River at Wapello, Towa

LocAaTioN.—Water-stage recorder, lat. 41°117, long. 91°11’, in sec. 27, T. T4
N., R. 3 W,, at bridge on State Highway 99 at cast edge of Wapello,
13 miles downstream from Cedar River and 15.4 miles upstream from
mfoughé Datum of gage is 548.98 feet above mean sea level, adjustment
of 1912,

DRAINAGE ArREA.—12,480 square miles.

RECORDS AVAILABLE.—February 1915 to September 1942,
AVERAGE DISCHARGE.—27 years, 5,742 second-feet.

EXTREMES.—Maximum discharge during 1941-42 year, 36,300 second-feet
Aug, 7 (gage height, 11.06 feet) ; minimum, 1,800 second-feet Jan. 4
(gage height, 0.84 foot).

1915-41: Maximum discharge observed, 67,600 second-feet Mar, 19,
1929 (gage height, 16.22 feet), from rating curve extended above
56,000 second-feet; minimum, about 400 second-feet Dec. 15-17, 1916,

REMARKS.—Records excellent to good except those for periods of ice effect,
which are poor. Flood stage, about 10 feet.

COOPERATION.—Results of several discharge measurements furnished by
Corps of Engineers, U. 8. Army; assistance in computation of records
furnished by Mississippi River Power Co. Gage-height record col-
lected in cooperation with U. 8. Weather Bureau.

Monthly Discharge for Calendar and Water Years, 1941 and 1942

Discharge in sceond-feet
Run-off
Hecond- in
Month foot-daya ! = Per Tuches
Maximum | Minimum Mean siuare mile
47,060 1,790 1,320 1,647 0.124 0,14
88,610 5,590 1,400 2,054 237 .26
78,680 3,620 1,700 2,538 203 .23
Calendar year 1040....... 870,470 7,780 430 2,378 191 2,50
January 1041, ... ihveiinanns 04, 540 4,030 2,200 3,050 245 .28
February......oc00us ! 112,600 10,000 1,500 4,032 .323 .34
.............. G 271,050 16,500 2,100 8,744 701 .81
206,000 14,100 7,070 9,867 701 .58
112,300 5,490 1,980 3,625 260 33
231,010 10,700 2,580 7,700 617 69
173,100 15,200 2,230 5,584 447 52
August............ o 44,680 2,350 1,111 1,441 1156 .13
Beptember...... oA WA W B e 157,810 15,400 1,070 5,260 421 AT
Water year 1040-41...... 1,700,030 16,500 1,070 4,082 475 5.08
October 1941 206,000 17,700 4,490 9,580 768 89
November.. ... - 433,330 23,400 6,800 14,440 1.16 1.29
December. .......: 5 176,080 8,340 3,810 5,680 L4556 .62
Calendar year 1041, . 2,400 180 23,400 1,070 6,576 027 7.15
i 103,730 9,800 2,000 5,282 423 .40
106, 200 10, 000 4,700 7,007 LAb1 .68
. 340,000 17,900 5,430 10,870 L8789 1,0}
S e it 7 223,500 12,700 4,730 7,462 it 67
.............. i 225,000 9,540 4,010 7,201 082 67
435,210 26, 500 4,730 14,510 1.16 1.80
.............. . 304,500 15,600 G, 050 0,823 87 a1
............ . 362,500 35,800 4,830 11,700 037 1.08
BeplembeT. .o oo sinsssnsvannis 218,810 | 12,100 | 4,500 7,204 .584 .65
Water year 104142, . ... | 3,376,000 | 35,800 | 2,000 9,250 .74l 10.08

Note—Stage-discharge relaticn affected by ice Nov. 13-19, Dee. 4-8, 16-26, 1940; Jan. 7
to Mar, 9, 1941; Jan, 2 to Feb, 27, 1042,
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Towa River at Wapello, Towa—Continued
Duaily Discharge, in Second-feet, for Water Yewrs 1941 and 1942

71

Day Oct. | Nov. | Dee. | Jun. | Feb, | Mar, | Apr. | May | June | July ‘ Aug. | Sept.
3
1940-41
1......0 1,700] 1,720) £3,490] 4,030 2,300{ 2,400 8,070( 6,490 2,580{ 11 00 2,350 1,070
a oo 1,800 1,620 £2,0300 4,300] 2,200] 2,200| 7,970] 6,120/ 3,000 15,200, 2,130] 1,080
4...... 1,840] 1,850/ 2,210, 4,870| 2,100 2,100/ 8,160( 5,810 B,: 12,500] 1,040{ 1,120
by 1,610{ 1,820 2,000 4,010 2,100\ 2,400 9,320 5,300 6,140| 10,600{ 1,840{ 1,100
5......| 1,510] 1,010/ 1,500{ 4,930[ 2,100, 3,300 10,800| 4,990 7,070 U.IWJ‘ 1,740/ 1,620
| P 1,570/ 1,9400 1,700 3,710 2,100{ 4,000/ 11,500| 4,850/ 8,020 7,900/ 1,670| 1,950
Tinaass] 156 1,000/ 2.000] 2,600 2,100, 4,700 10,900, 4,570/ §,640| 7,050| 1,630} 1,680
Biionann 1,640{ 1,860 2,400 2,200/ 2,000 5&)01 10,300, 4,490, 9,700{ 6,030 1,510, 1,540
9......| 1,5%0| 1,860] 2,700] 2,200( 1,000 ,000| 10,600) 4,260 10,400 6,470 1,480 7,000
101t 1,550 1,900{ 3, 2,500, 1,000] 7,440 10,800{ 3,000; 9,7 6,300 ,53ﬂ| 14,500
11......| 1,640 1,000 3,350| 2,700{ 1,000 fd,600 10.500! 3.580| 10,100] 90,8400 1,420| 15,400
Yo e 1,570/ 1,820 3,330 3,000) 1,900 {5,660 0800 3,480 9,700 7,050 1,020| 14,600
185 1,570, 1,600] 3,470 *3,100{ 2,500/ 5,830 0,160 3,380 ©,100] 5,810 1,570] 9,750
142N 1,620/ 1,400| 8,000/ 3,200 5,000( 8,400 8,540, 3,240 8,520 4.ﬁll}| 1,400 6,930
15...... 1,640] 1,500 2,560] 3,300| 10,000 8.740| 8,160( 3,140 8,220 4,210) 1,270] 5,040
1 [ A 1,5000 1,000] 2,300 8,400] 0,800| 10,800/ 7,810/ 3,300 8,860 a,700 1,210 4,050
175 5 104800 2.400] 2,100/ 3,400] ©,200{ 12,400/ 7,510/ 5,260 0,400 8,480 1,360 4,600
x 1,5200 2,700 1,000/ 3,200( 8,000 12,400] 7,830 3,000 10,300 3,320[ 1,440] 5,220
10505 1,5100 3,0000 1,700{ 3,000{ 7,400} fL1,400] 10,500) 3,430 10,700 8,170 1,330 7,
..... .| 1,470, 3,260 1,700) 2,8 @,400| f9,350] 13,7000 2,960| 10,200{ 3,170| 1,270] 7,040
2N......| 1,520 3,630] 1,800| 2,600[ 5,600| 11,700| 14,100{ 2,720 0,030{ 2,920/ 1,250} 6,100
20" " | 104300 4,410] 1,800) 2,400] 5,000| 14,500] 11,700] 2,880 7,720 2.780| 1,240] 5,430
o PP I.-I?ﬂ{ 5,5000 1,000 2,300{ 4,200f 15,100 9,020 2,72 i, 800 !!,11'.10: 1,100 4,500
a0 103000 5,500 2,1000 2,200, 3,700f 16,500( 10,400f 2,570{ 6,010] 2,930 1,140} 4,530
a5. .. | 1,380 5,000 2,300/ 2,300, 3,200| 15,500 11,400| 2,380{ 5,410 2,820| 1,220, 4,320
x| B A 5,200/ 2,600/ 2,500/ 3,000] 13,500 12,000] 2,330{ 4,050 2,040) 1,240/ 4,080
BT e 1,3200 5,410] 2.830| 2,700| f2,800| 12,900| 10,800/ 2,250 4,450| 2,400, 1,180] 3,720
28......| 1,350{ 5,480| 3,190| *2,800| 2,500 12,200| 8,900} 2,180 4,770, 2,350] 1,120{ 3.410
29 1.540( f4.810/ 3,400| 2,700l.......| 10,700} 7,690, 2,030/ 7,810/ 2,230} 1,130 3,220
oy R 1,780 f3,860| 3,450 2,500/..... .| o.0s0] 7.070! 2,000, 8,200, 2,080 1,150{ 3,
31......| 1,760f.......| 3,620 2,400.......| 8,360}.......] 1,980....... 2,800 1,111)......
104142 |
1......| 4,400| 12,400( *6,670| 5,280] 9,900| 5,430| 12,700, 5,410] 4,870 8‘613(!! 10,600/ 5,720
{ petlil 5.860| 17,700| 6,580| 4,500 10,000 *6,210| 12,400 5.640 ,700{ &,000( 12,500{ 5,450
3. 5.450| 20,700 6,470 3,200, 9,900 6,450| 11,700) 5,730 4,730| 0,540 15,400 5.000
o 4leso 220800 6.320| 2,100f 9,800| 6,570| 10,800/ 5,680( 5,200 10,700| 16,600 4,800
] 160| 23,200( 6,100/ 2,000 9,000/ 7,200| 10,200 5,750[ 7,200( 11,800| 24,000 4,000
6......| 5,200 23,400/ 6,030 2,000/ 0,0000 7,200/ 6,730] 5,020| 10,000] 13,300/ 42,5001 5,700
7ol 6.560| 23,1000 5,000 3,800[ 8,700 7,330 9.510( 6,630| 12,400] 15,600/ 35,800) 7,040
P 8,260| 23,2 5,700] 4,200] 8,500] 8,020 9,190 7,530| 14,2001 14,100 31,8000 8,040
9......| 9,500 23,400 5.640| 4,700/ 8,200/ 8,020, 8,770{ 7,620| 16,200 10,300 24,500 8,000
105005 14,000 23,300| 5,360 5,000 7,700{ 8,240 8,340, 7,580/ 19,600] 8,030, 16,800 11,600
115w 14,200| 22,100 5,060 5,2000 7,000 8,520 8,020/ 8,000 22,200 §,120/ 11,200( 12,100
12......| 13,000/ 19,600| 4,650( 5,000/ 6,800( 8.400( 7,760 8,670f 24.700 7,000, 9,240{ 7,310
1. 12, 17,1000 4,100 4,500/ 6,700{ 8,020] 7,460] 8,000| 20,600 7,580 8,000 0,450
14,55 10.500| 15.000] 3.070| 4,700] 6,600 7,970 7.240| 9,350| 26,800| 7,850/ §,520{ 4,340
veeess| 10,100 12,000] 3,510| *4,600| 0,500) 5,040 ,030/ 9,430/ 26,800( 11,400} 7,8300 6,140
100 10,200| 11,800| 3,860 4,500 6,500 §,490| 6,820 0,460| 25,300 12,200, 7,310{ 6,190
3T recsty 9,460| 10,900| 3,950 4,450 6,400/ 9,810 6,630 9.5i0 23,500 10,500, 6,690 7,370
18.... £,160( 10,300 4,340] 4,500, 6,200| 10,600, 6,430] 9,510/ 20,600 9,810\ 6,230/ 7,850
105 cacins 7,460 0,500| 4,010) 4,000 &5,700] 10,800) 6,140 8,770] 16,600{ 10,100 &§,900] 9,350
20...... 7,000 90,6200 4,970 4,800[ 5,400 11,800/ 5,640\ 8,300 14,000\ 10,800) 5,550/ 10,800
>} EERE 6,650) 0,380 5,010/ 5,000/ 5,000( 13,100 &,700{ £,540; 15,6000 11,700\ 5,200] 9,670
22 ... 7.350| 9,240 4,600/ 5.300| 4,700| 14,600 5,510/ 7,050 14,000 13,100/ 5,110{ 8,360
23......| 12,800 9,060 4,850 5,500( 4,800| 16,000[ 35,340 7,400 13,700 11,000 5,020/ 7,560
24, ... 17,700 §,640) 5,700{ 5,700 5,000| 17,200| 6,180 7,020/ 11,800] 0,400) 6,680 7,180
25......| 16,300 8,260 7,000/ 6,200 5,400 17,000 5,010| 0,890 10,700| 7,970] @, 6,080
26,.....| 18,000] 7,850| 7,880| 0,800/ 5,600] 17,300| 4,810/ 6,340{ 0,510] 7,0701 5,470| 06,740
27......| 10,000] 7,510 8,340 7,000/ 5,400| 17,100| 4,700/ 5,000{ 8,620 6,650/ 6,060{ 0,410
28 .....| 10,500 7,220 8,320/ 8,500( 5,300/ 17,400{ 4,750/ 5,720( 8,020| 7,440] 4,830| 6,300
wvees]| 11,300 6,080 7,620] 0,200f....... 17,000 4,730 b5,450| 7,720( 7,600 4,050{ @,210
30......| 9,730/ 6,800 6,600 9,600|.......] 15,400 4,830/ 5,220( 7,650 7,200/ &,680] 5,080
31.. 8,870)....... 5,720) 9,8500).......| 13,400....... 4050000 8,160 5,070].......
*Winter discharge measurement made on this day.
(f) Computed on basis of partly estimated gage-height record.
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Rapid Creek near Iowa City, Towa

Locarron.—Water-stage recorder and conerete control with Cippoletti weir,
lat. 41°42', long, 91°29", in NE1 sec. 36, T. 80 N., R. 6 W., about 80
feet upstream from bridge on State Highway 261, 3 miles northeast
of Towa City and 8 miles upstream from mouth. Prior to Aug. 18
control was equipped with a 90° V-notch weir.

DRAINAGE AREA.—24.5 square miles.

RECORDS AVAILABLE—January 1938 to September 1942,

EXTREMES,—Maximum discharge rate during 1941-42 year, 1,350 million
gallons a day (2,090 second-feet) 6:00 p. m,, Oct. 22 (gage height,
11.32 feet) ; minimum, 0.0905 million gallons a day (0,14 second-foot)
Aug. 25 (gage height, 2.65 feet) ; minimum gage height, 2.29 feet Dec.
10, 1941,

i.‘).’lS--ll: Maximum discharge rate, 2,180 million gallons a day
(3,390 second-feet) 8:00 p. m.,, June 27, 1941 (gage height, 12.54 feet),
from rating curve extended above 2,000 second-feet; no flow at times
during 1940 and 1941,

REMARKS.—Records fair to good except those for periods of ice effect or
no gage-height record, which are poor. Discharge below 4.6 second-
feet obtained by weir formula.

COOPERATION,—Station operated through facilities of Towa Institute of
Hydraulic Research which furnishes services of research students.
Nore.—On plate 5-A is shown a photograph of the artificial control, gage
house and cableway on Rapid Creek. Graphs of discharge of Rapid

Creck during flood of June 1941 are shown in figure 7.

Monthly Discharge for Calendar and Water Years, 1941 and 1 942

| Daily Discharge Run-off
Second- Million gallons per sq. mile Per sq mile
Month foot-days Secondd-
feet Inches
' per Million Acre
Maximum|Minimum | Mean | sq mile gallona feet
October 1040 2.81 0.055 0. 0.002 00037 0.004 0.074 0.227
November, , , . 5.80 026 0. 005 D080 N 185 ATT
December...... FRAANPAD ST ar.18 19 0. 032 M9 6 081 3.0
Calendar year 1040, ,.,..(1,735.08 4.38 0, 125 103 2.05 | 45.8 140,
G, 25 A48 008 051 N NI 1.59 4.88
369,90 5.67 .018 L3485 .539 .56 0.76 29.9
54060 fi. 65 .042 i ] 845 97 16.9 51.9
518 100 285 441 .49 §.55 | 26.2
1.03 020 A0 | 162 A9 | 3.4 9.95
7.70 021 805 1.24 130 | 24.1 74.0
4.17 019 274 A2 Ab 8.53 26.2
061 0. 006 L0061 .01 A8 L5060
4,22 0. .238 L3068 Al | 7.4 21.9
7.70 | 0. 223 344 4.67 51.2 249,
= = —_—
0.18 50 | 063 | 140 1.72 | 20.8 91,6
November. .. 3.75 219 LG80 508 1.00 17.4 53.4
L5 07 e e iR 544 119 234 Jdn2 42 7.20 22.3
Calendar year 1041,,,,..(5,008 01 0.18 0. 469 571 7.74 134. 413,
January 10420 .. vnhinneion B08. 1 1.19 .132 .433 069 ki 13.4 41.1
Fehritar i iy aa e 3364 1.19 158 317 A0 1 8,47 27.3
MAte R Gy i 11, 1.13 290 520 B04 03 16.1 49.5
AN G ekl it 228, 43 A1 L200 410 .4 G.01 18.5
Lf&l_\'.,.u.,.. ............ | 1748 Lt 066 REL 230 1 4.01 14.2
111 oA = e (Rl 1L b | 4.83 058 643 841 04 16.3 50.0
Jaly. ol il 413.6 4.067 047 351 543 03 10.9 33.5
Angust. . ... .| 153.96 1.13 004 131 .203 23 4.06 12,5
Beplember. .. cioviiveiinnnes | 305,12 2.69 | 024 .269 416 .46 8.05 24.7
Water year 104142, ., _..!5_.-11! 38 :__ﬂ__IS I 004 390 04 8.23 143. 438.

Note—Stage-dischnrge relation affected by fee Dee. 13, 14, 1940; Jan. 22 to Mar. 10, Mar.
16-19, 1941; Jan. 3-26, Feb, 1-4, 10-14, 18-24, 1942,



Rapid Creek near Iowa City, Iowa—Continued

JTowa RIVER BasiN

Daily Discharge, in Sccond-feet, for Water Years 1941 and 1942

Day Oct. | Nov. | Dee. | Jan, | Feb. | Mar. | Apr. | May | June | July | Aug, | Sept.
1040-41
| B 0 0.05 0.05 3,1 1.0 2, 5.6 3.0 15, 158, 1.3 0
2 T (1] 02 05 4.2 1.2 6. 5.1 3.3 5.7 | 28, B8 0
3 1] 0 0 2.7 1.5 a0, 16, 2.9 2.9 18.0 .40 0
4 0 ] 0 1.6 1.6 23. 31. 2.5 3.1 14, .49 0
8., 0 0 0 .16 1:2 15. 20. 2.6 1.6 10, .33 0
0. .01 0 01 .75| .9 (4 15. 3.8 1.2 8.8 25 0
7 0 0 2 .88 T 5. 13. 3.1 1.5 0.7 14 2.0
8 0 0 07 .4 T 5. 11. 2.4 1.3 4.7 .10jal60,
0 A1 .28 08 .8 5. 8.9 2.0 22, 5.5 | 07| alo,
0 .08 43 .11 1.4 4. 8.9 1.8 5.0 13. | 03]
0 Ab .33 .88 8] 2.2 7.3 1.9 14. 5.7 2.3| a2.5
0 .23 .25 L04) 40, 1.6 6.2 1.0 7.0 4.0 .48 82.0
o .08 15 88| 215. 1.8 5.6 1.5 G.1 3.2 13 1.7
0 01 10 .78 23, 4.0 3.2 1.4 8.9 3.1 .04 1.6
0 0 A0 81| 18 14. 4.5 1 13. 3.0 f.01 1.4
0 0 4.5 58| 15, 14. 50 ( a8, 6.3 2.5 0 2.0
0 02 2.3 1.4 13, 11, 5.2 5.2 4.5 2. L6 193
0 06 1.0 (B8 10, 10, 18, 3.6 a6 10, .24 .80
0 ) 04 .32 4. 100 24, 2.8 2.8 2.2 .02 L 60
0 .48 1.4 i 3, 252, 31, 2.2 2.2 1.8 .06 .52
0 A7 1.4 Al 3, 43, 15. 201 1.8 1.8 .02 .43
0 1.0 2.0 19 3. 18, 11. 3.8 1.6 1.5 His .87
- Bl [} B8 4.3 4.0 3. 14. 9.7 3.7 1.3 1.3 0 .85
M e 0 .30 4.3 3.0 3. 9.7 8.1 1.0 1.1 1.1 0 .03
LIRS 0 .31 4.0 2.7 3. 7.3 7.0 1.4 07 1.2 0 .63
20 ey 0 28] 2.8 2.3 7.1 6.2 1.2 .50 87 0 .58
¥ AR 0 .33 1.9 1.9 6.7 6.2 1.1 | 274, .74 0 31
b Ay 01 A2 1.5 1.3 i 4.7 87| [178. il L] .37
b 2:1 1 1.4 1:000, 4.0 a1 M. 2.4 o .55
.| [ ) .08 1.1 1.0 |. 3.8 .07] 202, 2.8 0 7.
Slieiniy 2 £ | FERmiais 1.2 1.0 1.6 |.v 2.7 0
1041-42
1oinss 9.7 | 142, 8.3 7.2 11. 36. 13. 4.0 2.4 4.7 1.4 1.4
P 5.7 | 50. 7.8 7.0 10. 33. 12, 4.0 2.9 4.3 | 43, 0.9
Biebaan 6.7 | 38. 7.4 1k 11, 21 11. 8.5 2.5 4,1 4.8 5.5
disis 5.8 31, 7.6 8. 13, virg 115 4.6 2.2 d3.6 2.7 1.8
Gikvaes 7.8 36. 7.3 i, 14, 15. 10. 7.3 4.5 3.6 2.1 1,2
DRy 7.0 | 34, 5.7 fi. 18. 15. 10. 10, a7l 177, 15, f.92
Tovans |8 0B 28, () b, 15, 15, 9.9 6.3 | al0, 13, 3.1 12.4
e o B E S 23, 6.7 b, 14, 15. 9.3 b4 4.0 .1 2,3 | 102,
faisii 78 20. 5.0 5. 0.0 13. 9.1 5.5 4.1 7.3 1.0 | 78.
100 s 19. 19. 4.7 5. 10. 12. 8.8 | 14, 5.6 | al. 1.6 8.5
Ileisnn 16, 18, 4.6 . 118 13, 79 1113, 183, af. 1.4 5.5
1 b P 12, 133 5.3 8. 10. 11. 8.1 8.6 | 28. al, f1.2 4.0
185434 8.9 16. §.7 4 9. 14, 7.8 6.8 14. 135, al 0 3.1
o oad b At 15. 4.0 7. 10, *17. 7.8 5.8 11. ab5. a.8 2.5
1 1, s 9.3 14. 5.4 6. 115 16. 7.3 5.2 9.1 10, a2.0 2.2
N8 8.1 13. 6.1 7= 22, 43. 7.0 5.2 7.9 7.4 al.3 1.5
1 Ties 7.8 13. 5.8 9. 11. 39. 6.8 4.5 7.8 5.5 2.9 1.5
185 vvrs 9.9 | 12, 5.6 16. 8. 30. 6.3 7.7 6.7 4.5 f.60] 8.7
1950510 7.0 13. 5.0 25. 6, 20. 6.1 4.9 a.7 5.3 .60i 42,
o 11. 13. 4.5 20, a. 20, 5.8 4.6 |al30. 4.3 .40 4.6
L 0.9 11% 48| A, T 23, 5.8 4.8 22, 4.0 £,32] 3.1
28, .| 345, 113 5.6:] 28, (9 19. 5.7 4.3 15. 3.3 £.268) 2.4
28 w112, 10. 22, 40, 8. 18, 5.4 4.0 115 3.0 20 2.4
T S 42, 9.1 20, 45, 7.5 | 17. ad. ) 3.6 9.9 2.8 19 2.0
L Rare INEE 10, 15. ab, 0,0 | 15. .| ab.3 3.4 10, 2.6 .16 1.9
26, 32, 0.5 17, 33, 12, 19. ai, 8 3.0 0.1 2.5 02 3.4
e ] SBTe 8.0 14, 28. 118 16, nf. 1 3.0 7.0 2.2 18, 2.4
4R 21 8.4 12, 25. 45. 15, 5.3 3.6 7.0 4 41, 1.9
2.... 19. *5.4 115 b S e PRl E a4.5 3.3 6.3 2,1 2.8 1.7
S 18, 8.3 12, o N e NG L 1 a4.2 2.7 5.3 1.0 1.4 1.7
P e a3 b R et 11, 19 e ¥ ] e 208 [ evin 1.8 AT Foien o

*Winter discharge measurement made on this day.
(n) No gage-height record.
({) Computed from partly estimated gage-heights.



T4 SURFACE WATER RESOURCES OF Towa, 1941-1942

Ralston Creek at Iowa City, Towa

LocATioN.—Water-stage recorder and concrete control with sharp crested
weir, lat. 41°40°107, long. 91°30°40”, in SE}NWY sec. 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 square miles.

RECORDS AVAILABLE.—October 1932 to September 1942 in reports of Geo-
logical Survey. September 1924 to December 1935 in University of
Towa Engineering Bulletin No, 9.

AVERAGE DISCHARGE.—10 years (1932-42), 0.905 million gallons a day
(1.40 second-feet),

EXTREMES.—Maximum discharge rate during 1941-42 year, 602 million gal-
lons a day (931 second-feet) 8:45 p. m., Sept. 8 (gage height, 7.38
feet) ; no flow at times during August and September.

1924-41: Maximum discharge rate, 879 million gallons a day (1,360
second-feet) 7:10 p. m., June 27, 1941 (gage height, 8.25 feet); no
flow at times in almost every year.

REMARKS.—Records fair except those for periods of ice effect, no gage-height
record, and obstructed channel conditions, and those below 0.1 second-
foot, all of which are poor. :

COOPERATION.—Station operated through facilities of Towa Institute of Hy-
draulic Research which furnishes services of research students.

Nore.—On plate 3-B is shown a photograph of the artificial control under
bridge on State Highway 1, and recorder house on Ralston Creek.
Graph of runoff rate during flood of June 1941 is shown in figure 8.

Monthly Discharge for Calendar and Water Years, 1941 and 1942

Daily Discharge Run-off
Bocond- Million gallons per sq mile Per sq mile
Month foot-days P Second- i
feet Inches
. per Million Acre
Maximum | Minimum| Mean | sq mile gallons fect
Qctober 1940,..... ot 0.01 0,002 0. 0. 0.0001 (.0001 0.002 0,066
November. .., 0, 0. 0. 0. 0, 0. 0,
December.. ...\ .i. 1.1 077 0, 013 020 .02 A10 1,20
Calendar year 1040, ,,... 223,12 .44 0, 131 203 2.75 47.0 147
January 1041.,... 000000000 b.42 429 0. 038 058 07 1.16 3,567
FOBIinI . o iy oh cnin gos 30,48 4.72 011 a3 468 .40 §.48 26.0
Marehc i i 51.91 5.15 013 L3509 L5556 64 11.1 34.2
A{pril. PP A S T 20.24 LG50 041 145 224 25 4.85 13.3
MY i cn et P e 3.66 .236 0. 025 038 .M 762 2,34
AT A AR R 181,54 18.3 0. 1.30 2.01 2,24 0.0 120,
11 ol o L T 0. 95 3,05 004 362 545 .03 10.9 33.6
T T P R N R A .08 056 0, 004 006 07 125 382
BopRemnber., ;. v ivsvissssoniass 45.41 6.01 0 824 502 Bl 0.75 25.9
Water year 1040-41..... 401.00 18.3 0 .736 365 4.95 8.1 204.
Ootober 1041, .0 uiuevuinsens 166, 63 18.0 030 1.16 1.79 2.06 35.8 110
November.....voivasvsonnes 47.03 2.10 118 337 522 .58 10.1 31,0
Deosmber, . . .\.vvianiinains 35.01 | 2.58 .062 247 .382 4 7.05 23.5
Calendar year 1041..... 645.35 | 18.3 0. 382 01| son |12 | 427,
January 1042.......00000000 58.32 | 1.18 086 A4 025 72 12.5 38.4
Februnrs', e varsensns Gl 28,23 537 A07 217 .336 a5 6.06 18.6
March 60,33 1.70 .200 410 648 75 13.0 30.8
April 17.10 236 067 123 190 a1 3.60 11.3
. > 11.54 258 024 082 127 15 .54 7.80
June, 46,96 3.22 017 337 522 58 10,1 30,0
8 17.98 1.20 004 .125 1.693 22 3.86 11.8
August. .. 1.72 236 0 .012 018 2 .369 1,13
September. ......... ‘ 98.55 19.1 0 LT04 1.09 1 1.22 1.2 4.0
Water year 104142, .. . 590.30 | 19.1 0. a8 | 538 7.20 | 1268 | ase,

Note—Stage-discharge relation affected by jee Jan. 17-27, Feb, 2-10, 18-22, 25-28, Mar.
2.6, 18-18, 1941; Jan, 2-26, Feb, 17-20, 1942,

o
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IowA RIVER BASIN 75

Ralston Creek at Iowa City, Iowa—Continued
Daily Discharge, in Second-feet, for Water Years 1941 and 1942

Day Oct. | Nov. | Dee. | Jan. Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.
0 s 0 0.20) 0,06 0.11] 0.46 0.16) 0.01] 15, 0260 0
VR (s e ] ] 05 1. a7 .16 .m 1.8 081 0
R (5 Ay v ] 07 060 3. 2.6 12 .M 1.0 7 i
0 2 0 0 05 N 2.0 .11 05 i L8 0
0 . 0 0 vk .3 1.1 L3 0 .-:l:[ L4 1]
0 . 0 0 ,05) .2 &) L8k 0 .03 .03 o0
I b 0 0 05 .22 68 L6 01 08| .01 41
O e e 0 0 .05 25 .55 Jd1f 0 A1 .01) 28,
[ JERE iy 0 0 05 39! .02 .08 ATH 28] .01 1.7
0 s 0 0 05 25 .43 07 .ll';i 2.5 0 .26
) BB 0 P 0 0 05 06 37| 07 33 A8 0 .07
12, 0. o vy 0 0 8.4 07 .30 07 12 30( 0 .03
T § 1 Fsinren 0 0 22, 1 28 07 1 245 0 f.01
14050 NI e 0 3.6 2 .25 07 34 19, 0 .02
g N B i 0 A1 1.8 3 .20 .30 63 .16 0 .05
16 0 % : 36 15 1.5 1 31 1.1 13 .16 0 | .12
17.. 0 A L05] 3 41 1 26 10 Nl 18 Nl 03
180 0 02} NIl 2 1 1.0 06 04 2.1 .01 1
10 0 03 05 A 24 2.7 04 02 b i)
20555 0 3 010 ol 13 1.4 f.03 o1 07 ] 0
e 0 A0 0 ol 2.4 B0l .05 0 o6f 0 0
23, 0 18 2, .1 1] .58 f.08 1] f.07 0 1]
-+ 0 200 1.3 07 7 il oG 0 .04 0 0
e 0 .28 b o] 53 .33 03 0 f.04 (1] 0
| I 0 .22 ) il | 43 30 02 0 .03 0 0
0 13 05 th A8 .28 a1 0 021 0 0
0 07 05 14 48 .25 01 85, .02 0 0
0 04 06 ] 43 .20 43. 02 0 0
3 03 05,000 .37 200 0 7.1| 17. 0 .01
0 02 (17| P .46 .18 01 44 2.2 0 11.
0 04 03)...000s BOb 1] [ 3.9 0 b
.34 9.8 40 .13 03 2.6 1.1 20 10 .13 03] 0
.19 3.8 &5 .4 . 2.3 1.0 24 A0 11 .32 0
.24 2.8 52 1.1 88 1.7 88 92 .10 11 08 0
18 2.2 BT 1.0 1.1 1.6 84 29 08 08 02 0
26] 3.3 50 B0l 1.1 1.5 76| 12 .08 .11 01 o
241 2.3 34 50| 2.0 1.5 80 87 11, 5.0 .10 0
3.0 1.9 43 A0 1.4 1.0 .76 50 .54 AD 07 ]
A2 1.7 0.456 Ab 03 1.5 i A1 1 b 3| 80,
8.3 1.4 o, 38 B0 84 1.0 72 a6 141 A 02 7.3
1.1 1.2 e.290 601 1.0 1.1 (il a2 .06 .23 02 .60
ol 1.2 e.31 60 08 1.4 5T 00| 15. 24 01 27
.30 1.2 c. 36! 80 93 .03 .fi6 52 1.4 00 .16
3. 1.1 .38) 90 881 2.0 .60 36| 66| 5.3 0 .13
11, 1.0 A8 1.0 03 1.8 .60 29| 4B 4.3 0 i
.95 .08 41 L0 1.1 1.7 .55 M .32 H .02 10
.66 .88 c.43 1.1 2.3 7.9 52 by 1] a1 16 0 .08
B .88 c.41 1.8 . 4.7 53 31 .36 11 0 .06
1.0 .54 c.41 3.5 i 3.0 48 pe-: | .26 08 0 .06
.66 1:1 c. 36 4.0 ) 2.3 34 .31 el | 15 0 05
1:7 .90 .32 3.6 b 2.8 38 .31 0.4 4101 .0 .4
.93 .70 38 3.0 .63 1.9 A1 200 1.0 060 0 04
84. a2 55| 4.5 63 1.5 36 23 03 05 0 .4
6.2 66| al2, 5.5 00 1.4 32 .20 Al M 0 .05
3.0 .65 ab.0 *5.0 60 1.2 31 18 .82 04 o .04
22 T4 a2.0 3.6 .80 1.2 34 16 .62 03 0 .05
2.7 .60l 2.2 2.0 J03 2.0 36 .20 41 0| 0 14
2.1 660 1.5 2.0 B8 1.3 48 18 .82 [V 08
1.4 i ok 1.0 2.5 1.4 .38 18 .24 0 0 .06
1.3 L0 J00 .00, o 1.2 A1 15 A0 02 0 .04
1.2 .60 L3 1.0 1.2 .36 .12 b 020 0 .05
L T AT I T PR | ] (S LI e A | IS Ferees

*Winter discharge measurement made on this day.

(a) No gage-height record; discharge computed on basis of records for Rapid Creck
near JTowa City.

(¢) Backwater from debris on control; discharge computed on hbasis of records f{rom
Rapid Creek near lTowa City.

(f) Computed on basis of partly estimated gage-height record.
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Figure 7.—Graph of discharge of Rapid Creek near Iowa City, Iowa, during flood of June 1941.
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78 SURFACE WATER RESOURCES OF Towa, 1941-1942

English River at Kalona, Iowa

Locarion.—Water-stage recorder, lat, 41°28'10”, long. 01°42'40”, in SEY
sec. 13, T. 77 N., R. 8 W., at bridge on State Highway 1, 1 mile south
of Kalona, 4 miles downstream from Smith Creek, and 12 miles up-
stream from mouth. Datum of gage is 633.45 feet above mean sea
level, datum of 1929 (levels by Corps of Engineers, U. S. Army).

DRAINAGE AREA.—580 square miles,
REcorps AVAILABLE—September 1939 to September 1942,

EXTREMES.—Maximum discharge during 1941-42 year, 3,340 second-feet
Nov. 2 (gage height, 11.90 feet) ; minimum, 9.5 second-feet Aug. 26
(gage height, 2.58 feet).

1939-41:  Maximum discharge, 2490 second-feet July 2,1941 (gage
height, 10.00 feet) ; minimum daily, 2 second-feet (estimated) oceurred
during period of ice effect Jan, 25-29, 1940; minimum gage height, 2.41
feet Dec. 13, 1940.

Flood of June 1930 reached a stage of 19.9 feet, from floodmark
pointed out by observer.

REMARKS.—Records good except those for periods of jce effect, which are
poor,

COOPFRATION.—Records collected in cooperation with Corps of Engineers,
U. S. Army.

Monthly Discharge for Calendar and Water Years, 1941 and 1942

Discharge in second-feet
Run-off
Becond- in
Maonth foot-days Per Inchea
Maximum | Minimum Mean square mile

October 140, ., iovvurnrnnn. 167.8 16 2.9 5.41 0.0093 0.01
November, , ., 2666 24 4.2 8.80 015 .02
December. o.uunnnonnrnnss 556.7 88 3.3 15.0 .031 .04

Calendar year 1940, . . ... 26,897.4 1,230 2.0 73.5 A7 1.73
January 1041, . 1,088 135 17 35.1 061 .07
February., 7,024 1,410 22, 254 438 .46
March, . 7,084 1,450 60 258 445 .51
Alpnl. 3,060 350 40 122 .210 .23
May.. 780.8 54 8.0 25.2 043 .05
June. , 5,807.8 1,010 8.8 104 334 .87
Tulecri g 9,292 2,320 2 300 517 B0
August,....... 427 24 7.0 13.8 024 .03
September, ,....... ¥ 3,554 857 6.0 119 205 23

Water year 1040-41, . .., 40,738.7 2,320 2.9 112 103 2,62
Ootaber 1041, . ..o vivininvns 16,957 2,340 126 547 043 1.09
November o 18,655 3,110 176 622 1.07 1.20
December 6,404 705 107 200 360 42

Calendar year 1941,,.....| 81,853.6 3,10 6.0 224 (380 5.20
Junuary 1042, ...0000000iuin, 11,020 800 100 3585 612 .71
FRUFURES, o o nd el 7,630 450 140 272 469 .49
Mush B ot s et e 12,158 084 203 302 676 .78
.'\fwll. 1A e T e o 3,571 200 71 119 .205 B
MRVt LI e e 5,262 483 77 170 .203 .34
R e SR 13,490 2,260 50 450 776 .86
4 L e 4,071 627 a7 131 .226 26
AUgUSE s e 800 v 10 25.8 044 .05
Beplember:.. - iiriss iieis] 1,684 78 11 56.1 097 A1

Water year 104142, .. | 101,762 3,110 10 | 279 481 6.54

Note—Stage-discharge relation affected by ice Jan. 6, 7, Jan. 17 to Feb. 22, Dec. 10-14,
30, 81, 1941; Jan., 1 to Mar. 5, 1942. Discharge April 20-30, May 1-3, June 1-5, 10-12,
July 20 to Aug. 5, 1042, computed from graph on gage readings,

b



Towa RIVER BASIN T4

English River at Kalona, Towa—Continued
Daily Discharge, in Second-feet, for Water Years 1941 and 1942

Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar, Apr. | May | June July | Aug. | Sept.
1040-41
by 3.2 6.5 4.7 37 32 60 84 a7 8.8] 2,220 23 6.0
- e 3.0 4.7 4.2 40 28 61 54 38 64| 2,320 20 7.0
a0 29 4.7 3.5 &l 25 208 o a0 35 032 17| 131
¢ Fopardiiess 33 4.8 3.5 38 27 458 282 381 34 406 16] 857
(o 3.3 4.8 *3.3 31 27 553 350 35| 43 216 16| 240
Biiss 3.6 4.3 3.3 20 25 260 248 34 33 157 14| 162
Lvrern 4.3 4.5 3.5 2 20 158 182 it} 26 410 121 76
Boas s 4.2 4.5 3.8 21 28 100 152 41 22 327 11 55
0. ... 4.2 4.7 4.3 19 26 88 135 34 225 150 12| 196
10055 4.2 5.0 4.5 18 25 91 133 29 838 322 17| 251
J1smns 4.3 11 4.5 18 22 78 120 26 962 528 13] 142
13- A 4.3 6.5 4.8 20 7 75 107 24| 1,010 200 12] 84
i 4.2 5.8 3.8 22| *1,050 71 96 23 521 144 16 53
1410550 4.3 4.7 4.5 24| 1,240 61 02 21 201 g3 12 41
| P 4.7 4.2 4.5 231 1,410 254 2 10 142 75 11 60
) [ P 4.7 4.5 7.2 23 TRO[ 1,400 02 20 120 G 10| 152
17550 4.7 4.8 5.0 21 hitill} 760 M 256 111 57 14] 244
18.0.ser 4.7 4.8 G.5 18 4001 415 105 23 86 5l a1 162
[ s 4.8 .5 6.5 17 300 260 150 18 78 46 24 99
2055 5.0 12 §.0 18 230 G5 163 17 67 45 23| 16T
5.0 16 9.5 20 180 48 17 1t 58 42 16, &0
4.8 ‘21 13 22 150 282 08 20 51 40 15 40
4.8 24 18 40 122 168 01 25 45 M 11] 33
4.8 24 21 135 104 131 &4 21 47 a1 0.5 28
5.0 21 29 85 53 107 78 23 41 28 9.0 20
5.00 18 55 96 67 19 38 26 10; 24
6.5 12 88 02 51 15 37 24 9.5 22
10 6.5 84 i1 46 12 282 23 10 2
12 5.8 61 02 43 10/ 274 23 8.5 25
16 5.0f 46 85 40 5.8 308 30 7.5| 238
180 e s 38 84l.ccivns 8i0]. o5 a7 T0lessones
542 2,370 176 180/ 450 500 200 70 95 147 50 18
251 3,110 179 140 400 700 196 T 67 117 77 15
190} 2,370 *170 100 350 750] 187 o1 54 103 55 11
247 1,280 162 105 340 600 170 115 50 103 41 42
200 816 165 110 a60 500 162 101 a1 95 33 24
330 922 152 120 380 360 1567 204 313 115 34 17
364 837 137 130 400/ M7 162 354 244 101 30 22
522 660 13 140 380 347 150 229 140 95/ 25 74
537 135 *150 350 300 142 160 156 111 23| 478
047 454 130 160 300 202 137 142 291 21| 397
483 400 120 165 270 202 130 140 478 B 19| 173

b1 | PR | 47] b1 PR

*Winter discharge ement made on this day.



80 SURFACE WATER RESOURCES OF Towa, 1941-1942

Cedar River at Mitchell, Towa

Location.—Staff gage, lat. 43°19’, long. 92°52’, in sec. 8,T.98N,R. 17 W,
in tailrace of hydroelectric plant of Central States Power & Light
Corporation at Mitchell, 8 miles downstream from Deer Creek and 10
miles upstream from Rock Creek.

DRAINAGE AREA.—845 square miles,
REcoRrDS AVAILABLE.—July 1983 to September 1942 (discontinued),
AVERAGE DISCHARGE.—9 years, 288 second-feet.

EXTREMES,—Maximum discharge observed during 1941-42 year, 11,400
second-feet June 29 (gage height, 89,1 feet) ; minimum, about 27 second-
feet many times from Feb, 18 to May 22 when power plant was shut
down,

1933-41: Maximum discharge observed, 13,000 second-feet Apr. 4,
1934 (gage height, 89.7 feet), from rating curve extended above 7,000
second-feet; minimum observed, about 5 second-feet many times in
period 1933-35 when power plant was shut down.

REMARKS.—Records poor. Flow regulated by power plant at station. Gage
read hourly.

Ctm!*Em\TmN.—-Gage-height record obtained through cooperation of JTowa
Institute of Hydraulic Research with Central States Power & Light
Corporation,

Monthly Discharge for Calendar and Water Years, 1941 and 1942

Discharge in second-feet

Run-off
Second- | in
Month foot-days Per Inches
Maximum ] Minimum Mean square mile
| |

October 1040............ ... 2,610 185 14 84,2 0.100 011
November, , , 5,331 383 15 178 211 23
cember, 3,010 240 50 126 140 217
Calendar year 1040, . ..., 50,012 2,040 12 J 137 162 2,18
January 1041, .00 00inennsnss 4,368 270 a7 141 167 .10
T i 3,474 a2y 63 124 47 A5
Mapeh' ot i 30,929 3,450 o7 498 1.18 1.36
A ] . 34,453 9,620 262 1,148 1.30 1.62
May 10,331 2,810 b 333 it Ab
June 24,330 2,740 185 811 60 1.07
July 0,880 2,160 59 310 a78 44
August 2,830 145 a2 1.3 108 12
Beptembe 6,543 1,220 40 218 258 29
Water year 104041, . ... 139,016 | 9,620 14 381 451 6.10

Qctober 1041.. ..., : 12,047 829 125 as0 480
November, , .. 4 25,210 4,930 107 840 004 1.11
December. ,..ouvrnn.. 7,506 4 132 255 d02 a5
Calendar year 1041....... 172,309 9,620 32 472 550 7.58
January 1042 7,220 458 114 233 276 .32
February,.......... e 4,979 263 102 178 211 22
March? o b s s 27,440 4,610 73 885 1.05 1.21
APl . iesiiinns i 10,863 060 172 362 428 A8
My, e s 14, 660 1,750 173 473 B0 b
JORER a 34, 850 b, 800 18 1,163 1.48 1.64
W 24,833 0,570 153 145 1,00
August,...... 16,467 3,040 84 531 628 .72
Boptembor,...o.oveereoniii! 10,956 1,870 80 365 432 .48
Water vear 1041-42., . 107,451 | 6,870 | 73 541 640 | 8.70




TowaAa RIVER BASIN

Cedar River at Mitchell, lTowa—Continued
Daily Discharge, in Second-feet, for Water Years 1941 and 1942

Day Oct. | Nov. | Dee. | Jan. | Feb. | Mar. | Apr. | May | Junc | July | Aug.

49 17 85 249 123 07 746 200( 2,200{ 2,160 B
(1] 106 145 276 102 110 820 43| 1,000 1,830 145
05 15 152 213 07 857 710 267 006 820 42
05 94 104 110 726 1,000 204 Bl 48§ 137
132 98 114 188 g7 612 996 177 713 395 128

48 95 118 233 a7 642| 1,210 243 453 240 105
07 a5 195 152 123 750 533 204 408 207 98
07| 100 59 176 123 1,560 754 206 312 241 89
70 149 108 132 63 2,000 710 M 304 241 131
70 7 119 150 110] 3,480 012 230 204 254 32

=
=

Tl o) 308|125 187 o7l 2,030 o3| ool 00| 1so| 104
195 18| 173 02 sal 1100 “'o42| 372l 104 1,280, 241 1
T 37| 204 82| 13| 12| 6s0| 48] 51| 1,850| 109 60
T sal 2311 181| 123) 197| e28| 99| 186) 1,500 158 7
A5 §2 122 74| 123] 1g1| 344] 023|151 1,000 156 90
1B g2l 208| 126) 13v| 22| sss| 1.8100 181 790 12| 114
37 o4l 101l eo| 123| 1ss| 109| 1,380| 193] 710] 142 40
18 s s a7 193 it 123 227 322 0,020 98 471 156 08
10,0000 14| 182l 105 70| 137| 326 3,140, 151| 309|210 99
o 14| 231 114| 137] 137|678 1,590 131 273 1l 90
) ss| 2s0| 1se| 123} 110 1,420] 1,380, 12| 200|140 52
990 04| 346 90| 118| 1s0{ 1,870 ‘s3] 138 189| 115 7
9 88| asa| 170 123 sa| 1,400 oo4| 17| 204] 131 us
) PR 70 231 110 110 110 il n42 154 194 126 100
5 78| 301l 100) 123 97| 810 56§ 54| 185 113 85
2......| 113 20| 162 57 o7|  ome| 50| 131 205 149 85
Wivin 22l 17| 19s) 1100 110| 1,060(  262] 138 081 50 52
aglliitl o ama| 101]  24e)  110|  110| 1,200 884 174 1,8000 17 74
B 64| 134 127|  110[.......| 1,800 835 480 142 05
30, ...0 101 g4 178 g7t T'rsl| 270 2,200 17| 181
el e S BTG el | | LRI | e 42
104142
1......| 157| 24200 s30] 208 281 73l g0l s01) 3,750/ 1,060( 678

2

a | |

ey 188} 1,400 a7 148 232, 17-1i 60| 37‘}1 2,500 311 772
Biieiis 126/ 1,290 311 215 223 213 576 375 2,060 247 307
6
7

i 220 073 328 178 228 217 365| 487| 2,260, 318 452
s20| 1,2400 132| 156] 245 317| 513  6o6] 1,040]  337| 2,300

)| 257y s4e] 2ss5]  140{ 100 234] 519 1,080 1,020, 212 3,040
g60] 7081 207 150| 214] 205| 478] 754  660|  251) S04
476, 6ss 150) 157| 176) 223] 403| 503| 660| 153) &G0

350} 535 150 114 190 223 300 542 530 230 043
220| 420 260 163 163 253 422 530 724 214 433
225 300 249 137 190 246 281 563 722] 1,710 335|
203 587 139 163 256 827 222 b3h 4071 6,570} 200
636 519 221 176 105 250 272 430 4100 3,020, 205

508 428 225 176 185 021 214 352 354] 1,050 203
840 455 214 201 1400 1,070 202| a4 274] 1,100 244
47 462 221 123 116 (81 267 280 428 1,040 183

181 A 219 180 162 062 176 a6 a7 460 243
2004kl 416 436 272 228 134) 2,120 187 250 an 418 1
Blvevss 208 333 170 282 333 245 208 180
v 229 404 258 177 222 248 321 188
P 242 2 350 160 230 216 241 06
L PR 386 240 400 172 173 207 254 209
25,0044 380 254 360 2 222 223 223 160
20,,... 308 302 300 180 474 108 243 191
2Wiiives 641 197 203 301 474 an 228 153
e 818 257 147 473 300 761 213 179
il 825 323 216 503 463| 5,800 252 207
80. 35t 660 201 239 378 327 3,570 m 84
a.... 530).0.00e. 244 ladnion] | N TOMeasssy 1,190 167..




B2 SURFACE WATER RESOURCES OF Iowa, 1941-1942

Cedar River at Janesville, Iowa

LocATION.—Chain gage, lat. 42°39, long. 92°28’, in sec. 35, T. 91 N., R. 14
W., at highway bridge at Janesville, 8 miles upstream from Shell Rock
River.

DRAINAGE AREA.—1,660 square miles.

RECORDS AVAILABLE.—April 1905 to September 1906, May 1915 to September
1927, November 1932 to September 1942 (discontinued).,

AVERAGE DISCHARGE.—21 years (1915-27, 1938-42), 664 sccond-feet.

EXTREMES.—Maximum discharge observed during 1941-42 year, 9,660 second-
feet July 16 (gage height, 9.11 feet) ; minimum observed, 206 second-
feet Mar. 2 (gage height, 1.52 feet).

1905-6, 1915-27, 1932-41: Maximum discharge observed, 27,700
second-feet Apr. 1, 1933 (gage height, 15.43 feet) ; minimum observed,
28 second-feet Oct. 21, 1922,

REMARKS.—Records fair except those for periods of ice effect, which are

poor. Diurnal fluetuation during low water caused by power plant
at Waverly, 9 miles above station. Gage read twice daily.

Monthly Discharge for Calendar and Water Years, 1941 and 1942

Discharge in second-feet
Run-off
Second- in
Month foot-days ’ Per Inches
Maximum | Minimum Mean square mile

October 1040 8,333 hilil) 173 200 0.162 0,19
November, i 16,719 1,040 202 567 330 .87
Decembwr, . .,....... ; 13,804 610 330 448 270 .81
Calendar year 1040, . 132,267 3,070 65 361 217 2,85
January 1941.. 4 140 800 250 368 222 .26
February. ... . 8,500 480 230 307 185 .19
Mareh. ..... | 69,245 6,000 270 2,234 1.35 1.55
APl . 69,999 5,040 L) 2,333 1.41 1.57
MAYE S 1 22,805 3,520 280 736 443 A1
June 54,400 4,470 625 1,815 1.09 1,22
O e ek e 23,368 2,650 254 722 435 .50
.}umt .......... 7,804 345 165 2556 154 .18
e R 13,023 | 1,640 180 464 280 a1
Water year 1040-41. .. ... 319,645 8,040 105 8§76 .528 7.16
19,20 | 1,030 a3 | em| e 43

40,830 4,550 408 1,361 820 01

15,809 858 201 510 307 .35

Calendar year 1941....... 356,019 8,040 165 977 .589 7.98
JADRArT 1040: 20,507 1,500 300 G4 400 A6
February,. .o s 20,284 1,400 360 724 A3 Ab
Murluh WAL s Hattataly b 58,170 fh, 140 264 1,876 1.13 1.30
Apeil R 25,454 1,400 512 546 .B09 57
M I ) e L 40,550 1,700 540 087 5605 Nl
RS 77,884 7,440 85 2,506 1.56 1.74
VO e e e e s 68,133 8,820 725 2,108 1.32 1.563
August. .. N e e a7,832 3,170 303 1,220 735 .85
Beptember... ... vivnininnn. 25,119 1,750 484 837 504 .56
Water year 1041-42......| 430,888 8,520 264 | 1,208 726 0.84

Note—Stage-discharge relation affected by ice Nov. 16-20, Nov. 28 to Dee. 8, Dec. 13-31,
1940; Jan. 1 to Mar. 2, Mar. 11-14, Dee, 11, 12, 1941 Jan. 2 to Feb. 3, Feb. 17-21, 1942,



TowA RIVER BAsSIN 83

Cedar River at Janesville, Towa—Continued

Daily Discharge, in Second-feet, for Water Years 1941 and 1942

Day Oct. | Nov. | Dee. | Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.
104041

e 457 297 000 500 270 270} 2,710 035 4,170f 1,020 333 180
Bevnvas 505 a04 600 T00 250 3501 2,500 867| 4,220 2,050 315 228
s 484 321 550 {00 230 926| 2,110 S16] 4,470 2,310 220 233
dicrens as7 233 500 600 2000 1,540f 2,520 740 3,400{ 1,480 202 280
B esus 345 202 450 4 260| 2,070, 3,170 610{ 2,050 1,140 300 188
1 ] 345 315 *510 450 260, 2,000] 3,040 648 1,560 733 259 197
224 309 500 5 260| 2,300] 2,970 655{ 1,360 w01 260 184
24 4580 450 240 2,300 2,450 5321 1,160 850 2011 1,040
24 204 44 400 260 2,570 1,880 506) 1,070 Th5 264 678
215 285 454 a70 280] 4,460, 1,810 610 004 740 210 505
11 : 173 387 533 340 200| 6,0000 1,7 625 1,000 632 165 505
bl 197 910 418 320 300| 4,500 1,550 393 1,230 610 345 351
R 269 782 350 310 400 3,2001 1,560 464 3,600 401 259 303
...... 243 625 240 300 480 *2,200) 1,220 582| 3,260 300 a03 333
1B 285 560 330 300 *400) 1,800 1,210 408| 3,220 484 303 280

240 500 430 400 4401 1,4400 1,590 664 2,840 408 243) 1,010
228 500 330 00 400 1,150 1,910 444] 2,010 154 188 424
238 560 330 250 310 g01f 1,710 457( 1,640 411 173 547
243 650 330 320 360 918| 2,700 285 1,300 540 259 618
207 7490 350 350 350 1,100 8,040 470 1,060 431 821 693

¢ | BT, 150 700 250 310 3201 1,210{ 5,650 444 078 204 249 603
22,..... 224 901 350 320 300 *2,490] 3,730 438 8§67 300 280 062
350 280 200) 3,400 2,020 457 876 405 23 512

2inges 264! 069 370 27 270{ 3,540{ 1,950 as1 782 4 238 418
2. 233 435 400 270 2 2,800, 1,530 431 678 303 220 431
R 228 816 400 260 260| 2,300{ 1,430 280 640 as1 259 424
Taanes 180 7 600 260 250 2,050| 1, 444 625 303 201 387
28y 177 500 270 250 2,120| 1,100] 1,280 640 254 210 363
20.. 197 450 580 27005 s nnn e 2,340 1,020) 1,200 850 418 254 224
80..... 224 600 50 280).......] 2,340 060 1,850 1,520 414 228 412
a1.... Y348, o 500 260).......| 2,600 vas|l 85200 00csen 4056 DI0|Liwnans
...... 4701 2,070 451 457 1,400 418 1,400 717| 3,340) 6,420) 2,440 575
2isouee 484| 2,340 575 3500 1,200 254| 1,300 044 5,200) 6,330 3,170 725
s v 484| 2,000 484 3001 1,150 498| 1,310 £92| 7,440| 2,310( 2,220 1,160
f B 387 4,550 680 400 1,130 610{ 1,300 od44| 6,700 1,710} 1,010
| Pt 533|  3,480 b40 450) 1,040 604 1,2200 1,140] 4,850) 1,220 2,080 550
B il 333| 2,380 568 460 004 7330 1,170 9001 5,000] 1,400[ 1,820 554
T e 662 2,000 508 430 144 Q01| 1,000] 1,220) 6,060 1,130/ 1,050 454
HEL

A= 72560 1,930 547 410/ 867 833 086] 1,520{ 4,270 004 1,050 610
. | 400 717 842] g969] 1,720) 2,020 G901 2,610 632
102 e 749) 1,460 345 400 782 816 052| 1,760{ 2,480 069) 2,630 505

774 1,160 320 400 705 892 052\ 1,360 4,240( 1,0000 1,660 533
741 1,060 300 370 n 035 018 1,080{ 2,260 §76) 1,600 547
's'l‘.'l'l 086 60 400 048 816 858] 1,280] 1,080 838| 1,150 519

662] 018 369 400 508 765 s08! 1,200{ 1,570 1,380] 1,040 et
554 884 201 420 670 s ?QOI 1,140] 1,540{ 2,080 078 824
533 B50 405 400 412] 1,080 693! 1,010, 1,110{ 8,820 026 7l
12 867 3 420] 350| 2,480 648 060| 1,030} 6,120 858 790
701 808 418]  *300|  450| 3,560;  G48 802 1,000 3,500 733 77
693 824 510 500 600 3,220 640 816 035] 2,730 085 1,110
501 850 401 550 600| 2,250 512 808 1,020 1,580 610] 1,220
B s 618 808 580 600 600} 2,820 582 740 044) 1,040 618 1,750
Aol §12 799 540 (50 500| 4,100 575 733 a10f 1,100 5760 1,600
P 589 741 018 750 533 6,140 561 603 T4 1,060 561 1,140
U000 568 77 B58 100 25| 4,520 a7 tiG2 7000 1,000 a03; 1,000
Pl RN 533 685 7840 1,0000 *526) 2,860 554 540 kel 18 h68 044
20 554 625 7821 1,200 408) 2,540 575 (425 085 1,000, 003 004
e 03 625 7001 1,400 438 2,360 547 540 700 3| b34] 1,010
BB 648 508 670 1,500 464| 2,590 685 048 701 T-ID;' 704 4
20 625 506 431 1,400{.......| 3,080 740 858 2,070 7251 (45 717
80 sl 1,000 408 418) 1,400(.......| 2,160 725 700 4,230) 2,000 603 685
) BIRFARR 1.030;....... 369| 1,500/.......] 1,710).......] 1,200}....... 3.470} 470}, ... .0

*Winter discharge mensurcment made on this day.



84 SURFACE WATER RESOURCES OF Iowa, 1041-1942

Cedar River at Waterloo, Towa

Locarion.—Water-stage recorder, lat. 42°30'00”, long. 92°19°40” in NW14
see. 26, T. 89 N,, R. 13 W., in Waterloo, 0.3 mile upstream from Eleventh
Avenue Bridge and about one mile downstream from Blackhawk Creek.
Datum of gage is 824.09 feet above mean sea level, datum of 1929,

DRAINAGE AREA.—5,190 square miles.
RECORDS AVAILABLE.—February 1941 to September 1942,

EXTREMES.—Maximum discharge during 1941-42 year, 23,000 second-feet
June 4 (gage height, 12.22 feet) ; minimum, 984 second-feet Aug. 25
(gage height, 5.23 feet).

Maximum discharge during period February to September 1941,
11,700 second-feet Apr. 21 (gage height, 9.23 feet); minimum, 468
second-feet Sept. 2, 1941 (gage height, 4,99 feet).

REMARKS.—Records fair except those for periods of ice effect, which are
poor. Some regulation of flow by power plants above station.

COOPERATION.—Station operated through cooperation of Corps of Engineers,
S. Army, and City of Waterloo; gage-height record collected in col-
laboration with U. S. Weather Bureau.

Monthly Discharge for Calendar and Water Years, 1941 and 1942

Discharge in second-feet

Run-off
Becond- in
Month foot-days Per Inches

Maximum | Minimum Mean square mile

January 1041, W T R e N T L M e s s s T T e e T
February 4-17 15,450 2,410 15
March 13-31,

October 1941, ............... 88,550 5,250 1,300 2,850 550 .63

November., .. 168,350 12,200 2,760 5,012 1.08 1.21
December 72,300 3,880 1,230 2,332 440 52

Calndar:yesr: 3010 |3 Al 2200 TR | i S | s e Tl | R R e a——
January 1042, ............... 71,060 4,650 1,000 2,292 L442 .51
PeBRURIY: L. o cis snavisn s e 65,180 4,400 1,450 2,328 440 AT
Marth, vvneenrsnsnnens o 155,170 12,700 1,540 5,073 1.156 1.33
Aprilic st =i 89,700 5,120 1,910 2,003 BT .64
13 U e AT arh 47,300 4,030 1,560 3,130 605 .70
AV o 230,960 21,600 2,620 7,600 1.48 1.65
July { 188,500 16,300 2,870 1,000 1.17 1.35
Augus 167,650 21,600 1,880 5,408 1,04 1.20
Beptomber........... 104,050 6,040 1,740 4,400 668 75

Water year 1041-42. . ., .. 1,620,190 21,600 1,000 4,100 807 10. 96
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Cedar River at Waterloo, Towa—Continued
Daily Discharge, in Second-feet, for Water Years 1941 and 1942

Day Oct. | Nov. | Dee. | Jan. | Feb. | Mar. | Apr, | May | June | July | Auvg. | Sept.

5.570) 2,050| 8,060f 3,070| 1,020 602
5,210] 2,400| 8,300, 4,610 930 634
4,640 2,440) 8,350 4,640 848 615
5,150 2,250 10,300| 3,850 831 630
7,080 2,100| ©,040) 3,240 814 630

6. P e b eR M LIS LD Wt 7,430) 1,840( 6,280 2,700 831] 561
R T [P ivemeiliioiiilininaes| 6,880] 1,520f 5,180 2,670| 831 0600
g, s P e R 6,570) 1,670) 4,830 2,300| 831 2,820
0. : oy 1,150(. ..., 5.8000 1,800] 8,040 2,230 765 3,160
10.,. W | e 1,070,000 56,3400 1,6400 3,680 2,100[ 736 3,150
o 1,110, ......| 5,000 1,470| 8,550 1,840 60O 2,650
12. 1,1 ...l 4,740| 1,560 8,880 1,7 705 2,080
13. , | 1,080| 9,100 4,680 1,100| 7,400| 1,830  763| 1,700
MR | 2410 7,150| 4.270| 1,250| 0,840| 1,580| 765 1,450
16k . 2.330| 5,670 3,730) 1,300 8,480 1.3:>o| 720/ 1,630
1854 4,770| 3,700| 1,250| 7,740 1,450| 705 2,760
17. 2,400 3,730 1,170| 6,470 1,430 7050 2,060
18.. 2.520| 3,640| 1,070/ 5,180 l.nu| 660) 3,040
19, .| 2,030 3,580 1,000 4,400\ 1,480/ 660/ 2,870
S : .| 3,040 5,0200 966 3,760, 1,960 V50| 2,620
e 0,400| 9,580 1,110) 8,380) 1,880 . 831| 2,410
23, §,380| ©0,550[ 1,000 8,010) 1,500, 7656 2,200
2., §.830| 7.2600 1,040) 2,000) 1,540/  G90| 1,880
U, 8,380 5,700{ 1,040] 2,000| 1,300/ 735 1,700
SHe 6,750| 4,710 984| 2,310] 1,300] 720 1,520
o8y 5,440 4,330/ 1,020/ 2,130| 1,210/  66O| 1,410
27.. 4,740 3,760/ 914| 1,060 1,100 690 1,350
R 4,610| 3,410/ 1,520 2,130( 1.130| 735 1,250
TR 4,610 3.240) 2,490 2,650| 1,110 675 1,210
80470 4,610 2,840/ 3,070, 3,200, 1,110, 660, 1,250
S| e cod )T ST 2 ek U 5,150}, ..... 5,770, .0ves 1,000  630[.......
1041-42 :

1......| 1,300 6,060 2,760 1,630\ 4,490| 1,540( 5,120\ 2,930/ 4,740| 10,600| 21,600/ 1,740
2., 1,470| 9,580 2,710/ b1,800[ 4,060 1,700 4,860 3,040/ 10,400 11,500/ 19,100/ 2,020
4. ..., 1,540) 12,200 2,730 b1,000{ 3,580 1,780 4,640/ 2,900/ 13,000 0,010 17,500] 3,700
4......| 1,820 12,100{ 2,650| b1,800{ 3,200| 2,540 4,400] 3,120 21,600 6,600 11,200 5,080
&.ooo.. | 1,060] 11,400 2,650) b1,700| 2,000 2,080] 4,240 3,480 10,100] 4,460 8,410] 4,620
6......| 2,080| 0,440] 2,540| b1,500 2,000/ 3,850 4,060 3,040 14,400 4,330] 6,130 2,060
Tovenor| 2,0300 8,480 2,440 b2,000( 2,760| 4,300 3,760, 3,010/ 15,500 4,270 4,770/ 2,510
S......| 4.5%0] 7,740) *2,390| b2,100| 2,760/ 4,740/ 3,550, 4,500| 14,200/ 36400 4,150( 2,

9......| 52800 7,080 2,310/ h2,000, 2,570/ 4,210 3,350 4,930| 10,500| 3,200/ 4,430{ 2 510
100, .. 5,050| 6,270| 1,740| b2,000{ 2,440 3,730] 3,260, 4,500/ 7,460) 3,150} 3.370; 2,710

4,400 5,600 1,230| b1,050] 2,300/ 3,580| 3,100, 4,240( 0,620) 3,610 4,520{ 3,080

3.850) 5,120 1.300| b1,500| 2,300/ 3.040| 2,850| 4,180| 10,400 3,350, 4,180\ 2,710
8,380 4,830 1,560 b1,700| 2,390 3,580 2,840| 4,740{ 8,410 3,150 3,460] 2,420
3,070, 4,770] 1,670 b1,700| 2,260 3,200/ 2,760 4.640{ 8,240/ 4,640{ 3,120/ 3,040
2,700| 4,580| 1,840| b1,700 2,200{ 3,260| 2,650 4,180{ 0,400 6,200/ 2,030| 6,220
2,520) 4,490 2,100| b1,650{ 2,180 3,850, 2,520] 3,580, 5,020{ 0,330] 2,080 §,040
2,4680) 4,270{ 2,230/*b1,600[ 1,450| 6,040 2,330] 3,180 4,430 12,500| 2,760 4,440
2,800 4,1000 2,200] b1,600[ 1,620) 10,9000 2,180] 3,010] &,070] U,620] 2,540 4,200
2,3000 4,0000 2,230 b1,700| b1,600{ 12,700| 2,000/ 2,060{ 3,700/ 7,080 2,080] 4,260
2.4300 #.070| 2.230) b1,700{ b1,700) 11,100] 2,160/ 2,840, 3,700/ 6,570 5,280{ 3,800
3,070 2,160{ b1,850] 1,700 9,440{ 1,080 2,710, 3,700| 35,370 4,6100 3,860
3,850 2,260| h2,100| 1,840 11,000, 2,000/ 2,000, 3,610, 4,360/ 3,670/ 3,910
3,610( 2,520 2,410 1,720f 11,500| 1,080 2,180{ 3,100] 3,850; 2,840/ 3,540
3,350/ 3,460 2,650/ 1,600{ 11,100, 1,980/ 2,030{ 2,600 3,460| 2,3090| 3,390
3,040/ 3,880 2,000, 1,700 8,600 1,960 1,880\ 2,650 3,260) 1,880 3,360
2,900( 3,640 3.uu' *1,650] 7,220/ 1,010 1,700/ 2,020 3,640/ 2,180| 3,200
2,030) 3,200/ 3,010[ 1,560 6,780 2,280/ 1,650\ 2,540 &,910( 2,520/ 3,330
2,870/ 2,460 4,240 1,490] 6,840 2,790/ 1,500] 2,520/ 3,210/ 2,870| 3,310
2,700| 1,790, 4,400|.......| 6,080/ 3,070 1,860/ 8,790 2,870{ 2,730/ 3,000
2,760] 1,490, 4,550|.......| 6,610 2,060/ 1,930{ 8,860/ 11,500/ 2,400] 2, 860
Rr e 1,840 4,400(....,..| 5,440).......] 1,010).......] 16,300{ 2,060 .......

*Winter discharge measurement made on this day.
(b) Stage-discharge relation affected by ice.



86 SURFACE WATER RESOURCES OF Towa, 1941-1942

Cedar River at Cedar Ral;ids, Towa

Locarion.—Water-stage recorder, lat. 41°58'15”, long. 91°40°05”, in see. 28,
T. 83 N, R. T W,, in Cedar Rapids, 500 feet upstream from Eighth
Avenue Bridge and 2.7 miles upstream from Prairie Creek. Datum of
gage is 700.33 feet above mean sea level, datum of 1929 (levels by
Corps of Engineers, U. 8. Army).

DRAINAGE AREA.—6,640 square miles.

RECORDS AVAILABLE.—February 1903 to September 1942,

AVERAGE DISCHARGE.—39 years, 2,992 second-feet.

EXTREMES.—Maximum discharge during 1941-42 year, 33,900 second-fee
Aug. 3 (gage height, 12.60 feet) ; minimum, 1,020 second-feet (regulat-
ed) Jan. 3 (gage height, 3.02 feet) ; minimum daily, 1,400 second-feet
Jan. 4.

1903-41:  Maximum discharge, 72,000 second-feet Mar. 19, 1929
(gage height, 20.1 feet) ; minimum, 178 second-feet, (regulated) Sept. 25,
1935; minimum daily, 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 effect, which are
poor. Diurnal fluctuation caused by power plant half a mile above
station. I'lood stage, about 13 feet.

COOPERATION.—Station operated through cooperation of City of Cedar
Rapids; gage-height record collected in collaboration with U. S. Wea-
ther Burean. Results of some discharge measurements furnished by
Corps of Engineers, U. S. Army.

Note.—A table of precipitation, temperature, runoff and water loss data,
duration curves of daily discharge, and graphs showing trends in these
data for the Cedar River above Cedar Rapids, 1903-40, are given on
pages 58-60 of Iowa Geological Survey Water-Supply Bulletin No. 1.
Monthly Dischm_-g_a_fm‘ Calendar and Water Years, 1941 and 1942

1
Discharge in second-feot
— Run-offt
Second- in
Month foot-days o Per Inches
Maximum | Minimum  Mean square mile
(847 (T e 35,140 1,420 054 I 1,134 0.171 0.20
November, ..., ., 73,850 0,440 1,000 2,402 71 .41
Derariber, oo s i G0, B30 3,300 1,080 1,050 L2056 .34
Calendar year 1940, ...... 635,210 5,440 280 1,402 220 2.99
January 1041 3,800 1,500 2,173 827 38
February........ 4,720 1,200 1,021 280 30
Mareh. ;.. ...... 11,900 1,250 5,807 .858

.\{nrﬂ 10,600 4,060 6,003 1.06 1.18
By 3,770 1,140 2,006 .302 35
June.......... 0,340 2,270 5,463 A3 92
SRl RS o oo -a 4,760 1,24 2,361 . 350 .41
August........ 26,287 | 1,270 667 | S48 128 15
September | 12,200 835 | 3,255 490 55
Water year 1040-41...... 1,100,374 J 12,200 855 | 3,015 L4564 6.18
October 1941, .. ..vvuivensss. 130,720 7,760 | 2,200 1,410 SABL
November,,...., e 218,000 13,400 3,580 7,267 1.09 1.22

Decamber’ . i il 64,060 4,790 1,560 4,084 ALT .
Calendar year 1941........ 1,370,525 13,400 6555 3,780 509 7.75
January 1942 81,200 5,200 1,400 2,610 .304 45
Cebruary. ... 01,210 5,400 1,000 3,258 401 51
March 200,210 12,000 2,340 0,458 g 1,12
April. 117,110 7,210 2,480 3,004 B8R L6
May. 124,270 5,500 2,500 4,000 04 .70
June 255,270 18,100 2,680 8,500 1.28 1.43
Jaly..oo...il. 194,650 9,880 4,110 6,279 046 1.09
August.......... ] 257,830 32,900 3,000 8,317 1.25 L:l_‘i
Beptambar. o S 131,280 6,670 2,920 4,376 | 650 T4
Water vear 104142, .....1 1,001,810 32,900 1,400 5,210 | . 785 10.66

Note—Stage-discharge relation affected by -;:e Nov. 12-16, Dee. 1, 17, 1040; Jan. 4-7, 17-
20, 27, Feb. 3, 4, 6-10, 17-19, 22, 28, 25-28, Mar. 1, 1941; Jan. 4 to Feb. 4, Feb, 12-24, 1942.



Towa RIVER BAsSIN

Cedar River at Cedar Rapids, Iowa—Continued
Daily Discharge, in Second-feet, for Water Years 1941 and 1942

87

Day Oct. | Nov. | Dee. | Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Bept
1040-41

T......] 11800 1,320] 2,100] 3,720{ 1,880 1,300{ 5,840) 3,770) 3,720) 3,380) 1,270 067
Sl o1i40| 1,580 1,0200 3,860 1,490/ 1,250/ 6,170 4,440| 5,700 3,770 1,110f 635

1.010] 1.400| 1,920 3,600/ 1,400] 1,620/ 6,080{ 3,200( ©,000] 4,150 1,130 724

1,100/ 1,450/ 1,470 3,000/ 1,400] 2,230/ §,120/ 3,070, 7,700| 4,760 1,100{ 712

1,200{ 1,420 1,080| 2,000 1,3su| 2.120, 7,870/ 2,800, 8,080| 4,580 1,020, 724

1,190/ 1,380 *1,220| 1,500/ 1,350| 2,380 7,560, 2,840 8,040| 3,860 847 724
1,130| 1,320/ 1,580/ 1,700/ 1,300, 3,300, 8,150, 2,670/ 0,340 3,620 850 772
1,280/ 1,830 1,000/ 1,040| 1,300 3,040 8,400, 2,360 7,100/ 3,580 886 7,800
1,270/ 1,320 2,250 1,070/ 1,300 4,150 8,080 2,070 6,000| 3,250 873| 12,200

1.240| 1,320/ 2,450 2,300/ 1,250 4,240/ 7,520, 2,070{ 6,180, 2,760 886/ 9,700

1§ b 1,270 1,400 2,520/ 2,410, 1,200/ 4,330 6,850 2,050 4,040] 2,650)  847| 5,150
120000001 1.2200 1,300/ 2,250 2,380 1,300/ 4,480 6,140 1,040 4,480) 2,200f  822] 4,030
185 1.160] 1,150 2,550/ 2,500 2,820/ 5,280 5,840f 1,820{ 4,270] 2,030 797| 3,280
1......| 1,080 1,000( 2,360/ 2,820 3,720/ 7, 5.500( 1,580/ 5,050] 1,040  701| 2,720
s R AR 1,080 1,100 1,670/ 2,560 3,410) 18,760 5,240 1,730, 7,170] 1,820]  809{ 2,450
185555 1,170| 1,180 1,350 2,430 3,220/ 18,600/ 4,830/ 1,420 8,700/ 1,730 800} 2,890
17505 1,130 2,030, 1,250/ 2,400 3,000, 6,580 4,900, 1,730| 8,040/ 1,520, 772 5,280
15 1,080 2,620 1,220/ 2,200/ 2,700| 3.630| 8,330 1,610[ 8,220 1,730  7i2| 4,830
...... 1,130 a.3s0/ 1,240 1,900 2,500| 2,860| 10,000/ 1,520 6,860/ 1,630 772 4,030
20......| 1,040 4, 1,370/ 1,700| 2,270| *3.040| 7,420/ 1,450, 5,500/ 1,580, 797| 3,690
21,.....| 1,040| 5,440 1,520( 1,050\ 2,160| 10,400 4,640/ 1,710 667 3,380
297 " "| 1,050/ 4,700 1,580 1,510 2,000 11,000 4,040] 1,000  £09) 3,070
a3 1,060/ 4,240/ 1,600] 1,780 1,000 10,100 32,6000 1,800] 85| 2,790
008 4,800{ 1,850 1,880/ 1,780/ 10,400 3,250) 1,050|  847| 2,620
] S 081)  4,700{ 1,820 1,820( 1,060| 10,400 2,020) 1,580 760[ 2,340
26 o68| 4,580, 2,380[ 1,760| 1,580 0,700 2,720 1,490  747| 2,200
T 968 4,150/ 2,520 1,700/ 1,450 8,080 2.480| 1,420  809) 1.900
T 954| 3,470| 2,520 1,630 1,400 6,410 2,970| 1,370]  785| 1,880
20......| 1,420 2,780| 2,560| 1,670|.......| 5,800 2,570/ 1,280 689 1,800
30.... 1,420 2,270| 3,170| 1,560[....... 5,540 2,840| 1,280 701| 2,550
i 1100 enees 3,360 1,600)., 5401, o tra i Akl - s 1,220 e F e

1941-42

eer..| 2,520] 9,150| 3,490 2,180, 5,400 2,380 7,210/ 3,220/ 2,600 5,400/gl5,700) 3,250
BRI 2'200| 11,2000 3,470/ 1,900/ 5,300( 2,340) 6,540| 3,120 3,360 7,440/¢23,300 2,020
3.0 2:a60| 12,400 3,380/ 1,520 4,700 2,520 6,090( 3,440) 6,000{ §,050/232,000] 3,250
“ool 2.4s0) 11,100] 3,280 1,400{ 4,250 2,700/ 5,780 3,400 8,060 0,840 28,900| 3,600
5., @.2200 12,200 3,360 1,5000 4,400 3,220| 5,530 3,520( 0,040 0,040 21,500| 4,040
. 3,080 13,400) 3,250( 1,800) 4,400 3,830] 5,340 4,000] 12,0000 7,280 16,800/ 5,310
7.1 4.650] 13,200 3,2000 2,100] 4,170 4,110] 5,120 4,340 15,100( 5,050) 11,400 4,670
..... | 7i760) 12,100] 3,040 2,3000 4,200 4,460] 4,820( 4,340/ 17,8000 5,000 8,000] 3,770
g 7.370| 10,500 2,980 2.500| 3,770| 4,040) 4,530 4,820| 15,000/ 4,670| 6,320] 4,040
105 7.080| ©,250| 2,520 2,600 3,520{ 4,040/ 4.370) 5,310| 15,300, 4,850/ 5,500{ 3,830
 § Letietics 7,080| 8,460 2,360 2,600/ 3,220 4,700, 4,170, 5,500/ 14,500, 4,730/ 5,740/ 3,550
1850 6,540/ 7,530| 1,520| 2,400| 38,100 4,400( 4,020 5,500 14,500/ 4,220 5,960 3,550
13......| &,530| 6,700 1,560{ 2,300{ 3,000 4,370( B8,770| 5,340 12,500/ 4,250 5,340/ 3,720
4......| 5,530 6,160 1,940| *2,200/ 3,000| 4,370 3,600/ 5,400 13,100 6,000( 4,940/ 3,440
] Fae. 4,040 5,87 | 1,860) 2,100/ 2,000\ 4,280 3,580 5,500 11,500\ 5,000 4,490 4,730
3 A 4,340{ 5,620 2,820{ 2,000 2,000 4,430| 3,520 5,310| 0,780| gB,030| 4,140/ 5,470
17......| 8,830, 5,400| 2,740) 1,900 2,700| 5,280 3,330| 4,850/ &,160| 6,600 3,850 6,480
180 | 46800 5,280 3,230 1,000( 2,200 6,350| 3,200 4,550, 0,260/ 7,830| 3,720/ 6,670
10......| &,410/ 5,120{ 3,300 2,000( 2,000 7,670/ 3,020 4,520) 5,600 0,510] 8,470/ &,000
Lo @as0l s,100( 2,760 2,100) 1,000 0,220( 2,860/ 4,140 5,340/ 0,850, 3,410] 4,120
2l...... 3,4000 5,000 2,740/ 2,300] 2,200/ 11,100] 2,79 3,040/ B,710) 8,160 4,400/ 4,700
22____..| 3,040| 4,880| 2,720/ 2,400] 2,500| 12,000/ 2,740, 3,770/ 5,000 6,800 5,400/ 4,700
I 4,850/ 4,760 3,020/ 2,500/ *2,650( 11,000 2,640 3,550/ 4,850| 5,340 4,820 4,670
o4 4,400 4,550 4,020 2,700 2,600) 10,700 2.500| 3,360| 4,370] g4,530| 4,110 4,580
U PR 4,220/ 4,250 4,460 3,000 2,550( 11,200] 2,520 3,120] 3,040f g4,110 3.520( 4,250
26000 3,880/ 4,000 4,700| 3,500/ 2,570/ 11,400 2,500/ 2,000 3,000 gd,550 3,000/ 4,280
27......| 4,810 3,770| 4,730/ 4,000 2,450 10,400 2,480 2,760/ 3,000| g4,550| 3,150 4,280
S 4,110) 8,720/ 4,250] 4,500 2,480| §,750| 2,500, 2,600 3,400 gd,140| 3,480 4,020
295000 3,660| 3, 2,040/ 4,800(....... 7,530| 2,740 2,550| 4,580| g4,280| 3,040/ 4,080
30......| 3,800, 3,580 2,380/ 5,000|.......| 7,700 3,000| 2,500 4,170| g4,700| 3,800! 3,910
L 48801 LU 2,140 5,200\.......| 7,680).......] 2,740|.......| §0,080] B,580|.......

*Winter discharge mensurement made on this day.
(f) Computed on basis of partly estimated gage heights.
(g) Computed from graph based on gage readings.



SURFACE WATER RESOURCES OF Towa, 1941-1942

Cedar River near Conesville, Towa

Locarion,—Water-stage recorder, lat. 41°24’30”, long. 91°17'25”, in SW1,

sec. 2 (revised), T. 76 N., R. 4 W,, at bridge on Muscatine County road
C, 3% miles northeast of Conesville, 5 miles downstream from Wapsi-
nonoc Creek, and 9% miles upstream from mouth, Datum of gage is
581.85 feet above mean sea level, datum of 1929 (levels by Corps of
Engineers, U. S, Army).

DRAINAGE AREA.—T,840 square miles.

RECORDS AVAILABLE.—September 1939 to September 1942,

EXTREMES.—Maximum discharge during 1941-42 year, 31,300 second-feet

Aug. 6 (gage height, 13.37 feet) ; minimum, 1,510 second-feet Jan. 4, 5
(gage height, 4.53 feet).

1939-41: Maximum_discharge, 13,200 second-feet Mar. 24 (gage
height, 10.68 feet); minimum observed, 323 second-feet Feb, 2, 1940,
results of discharge measurement; minimum gage height, 3.20 feet
July 25, 26, 28, 1940,

Maximum stage known, 16.0 feet in March 1929, from information

furnished by local residents to Corps of Engineers, U. S.

Army.

REMARKS.—Records good except those for periods of ice effect, which are

poor.

CoOPERATION.—Records collected in cooper

U. S. Army.

ation with Corps of Enginecers,

Monthly Discharge for Calendar and Water Years, 1941 and 19,2

Dischargo in second-feet
Ttun-off
Beeond- in
Month foot-days Per Inches
Maximum | Minimum Mean square mile

October 1040, . ....ounnviias - 30,900 1,480 1,130 0.164 | 0.19
November.,..... RN | 77,320 5,460 1,150 320 a7
Decetmber. .o il i 63,8090 3,100 1,300 | .263 .30
621,546 | 5,460 323 1,008 217 2.4
73,460 4,210 1,600 2,370 302 .85
36,150 5,000 1,400 2,302 .301 .41
202,520 13,000 1,500 6,533 833 .96
245,870 11,500 5,710 8,106 1.05 1.17
86,310 5,230 1,640 2,784 L3556 Al
186,170 0,060 2,160 0,206 LT02 85
106, 630 8,320 1,640 4,440 439 .51
a7, 160 1,540 1,020 1,108 153 18
118,510 12,100 1,010 4,060 L5605 Rili}
Water year 1040-41...... 1,304,100 13,000 1,010 3,573 450 6.19
October 1941, .. .....00ve0en. V183,980 9,620 3,000 5,035 757 .87
November, , 200,560 15,300 4,660 8,085 1.15 1.28
December. . ...... 119,460 5,580 2,450 | 3,864 402 67
Calendar year 141....... i 1,696,080 15,300 1,010 | 4,047 | 503 §.05
Janvary 15431 S eI aT | 95,810 6,000 | 1,600 3,002 .304 A5
February. .. 117,650 6,200 | 2,680 4,203 . 536 .56
Mareh. .. .. 222,580 12,200 3,410 7,180 L0168 1.06
Al ¢ 145,920 8,840 2,840 4,564 620 09
May......... 136,140 5,000 2,720 4,302 660 .05
JUBOT e v s ; 270,330 17,700 2,700 0,311 1,10 1,33
iy s e B 220,050 11,400 4,800 7,008 006 1.04
Aguat. i i 300,520 30,600 3,700 11, 604 1.24 1.43
Beptember............. el 168,270 7,770 3,670 5,276 673 .75
Water year 1041-42, ..., 2,249,330 30, 600 1,600 | i, 163 786 10,68

Note—Stage-discharge relation affected by ice Nov, 12-18, Dee. 3-9, 16-25, 1940; Jan. 7-
10, Jan. 16 to Mar. 8, 1941; Jan. 5 to Feb, 10, 1942,

A\
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Cedar River near Conesville, Jowa—Continued
Daily Discharge, in Second-feet, for Water Years 1941 and 1942

Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.
1040-41
1 By 1,4400 1,460[ 2,540] 3,5100 1,750( 1,000/ 0,570| 5,230 2,300 8,320 1,540 1,020
S 1,380, 1,350| 2,220( 3,970( 1,700/ 1,500] 6,570 4,8'4'0" 3,070{ 7,350( 1,4701 1,040
1,340, 1,440| 2,000{ 4,210{ 1, l.ml 6,000 4,500] 5,500, 5,230, 1,450/ 1,010
Vil 1,310/ 1,550 1,700 4,150| 1,600/ 2,340 8,110, 4,190| 6,300, 5,010| - 1,400) 1,080
[P (O O 1,520, 1,350 3,500/ 1,600{ 2,200, 9,080 3,920 7.,210f 5,220, 1,380 1,050
B......| 1,350 1,510| 1,300 2,160/ 1,600, 2,260 9,300| 3,760| 7,630 5,330 1,340 1,040
yoin 1,380 1,480 1,400( 1,600/ 1,500| 2,500 8,700[ 8,630 §,180{ 5,120( 1,300] 1,040
Bivsic 1,3400 1,460 11,8000 1,700[ 1,600( 3,000 8,700 3,480 60,0000 4,370 1,230 1,400
3 1,2000 1,470 2,300 1,800] 1,500| 3,700| O,080] 3,100/ 8,650 4,080 1,230 7,000
10,,.,..| 1,870] 1,400] 2,570, 2,000[ 1,500 4,170[ 9,040] 2,850| 7,000| 4,030 1,230 10,500
T1inee 1,370| 1,520( 2,700/ 2,000| 1,400| 4,120| & 580 2,730 6,810 7,050 1,280] 12,100
12......| 1,340 1,500, 2,730/ 2,530( 1,400| 3,720 7,870/ 2,060| 0,150| 4,080 1.310) 10,400
13......| 1,350 1,300 2,780| 2,850( 2,700( 5,330/ 7,270, 2,560 5,050 3,280 +200 '
...... 1,360 1,150/ 2,560, 2,850 5,000/ 7,610{ 6,570 2,460 ﬁ.l2[l| 2,880 1,180| 4,870
15......] 1,310] 1,250 2,340| 2,840 4.600| 7,210/ 6,470| 2,450] 6,220 2,630 1,160 4,060
10,,.... 1,230| 1,000 1,800 2,700] 4,200 *8,850( 6,150 3,400 7,170[ 2,430{ 1,110 20
17......] 1,2300 1,000 1,500 2,000 LI00) 0,3200 5,8 3,8100 8,260( 2,310( 1,1000 3,380
18, .....0 1,260 2,300) 11,4000 2,400/ *3,700[ 8,110] 6,710f 2,610 0,080 2,250) 1,180] 4,660
19......| 1,230 3,010 1,300] 2,200 ,300|  7,700| 0,520 2,360 8,850 2,260 1,140] 5,770
20......] 1,230[ 3,700 1,300 1,900, 3,000 L450( 11,400 2,170{ 8,010 W1 1,120 01
b BT 1,230 4,780 1,400/ 1,800/ 2,800\ 7,830{ 11,500 2,030{ 6,730( 2,020f 1,100 4,420
22......1 1,180 5,460/ 1,500/ 1,700 2,500 6,000 S§,470| 2,000 .5.7!.[]| 1,040 1,000 4,060
Ceene 1,170 4,660 1,000 1,600, 2,300| 11,700f §,620] 2,010] 4,990 ..ll[ll 1,060{ 3,570
24, ,....] 1,170| 4,610, 1,700| 1,800 2,100| 13,000, 9,650| 1,870| 4,440 E.JEUI 1,100] 3,350
25......| 1,160| 4,870/ 1,900/ 2,000/ 2,000 11,000 10,000{ 1,840 4,050 2,080, 1,000{ 3,170
26......| 1,130 4,910] 2,230| 2,000/ 1,900| 11,300| 10,600 1,750| 3,630) 1,890{ 1,100( 2,920
: 1,130{ 4,570| 2,430] 1,900] 1,800( 11,100/ 8,530( 1,710| 3,360 1,800 1,060 2,500
28.,....| 1,140] 3,000 2,71 1,800 1,700| 10,100{ 7,070( 1,640 4,800 1,740) 1, 2,420
FRA 1,300{ f3,010| 2,780| 1,800)...... B.4600 6,260 1,610] 4,080] 1,6300 1,000( 2,320
30.... 1,440( 2,800 2,850( 1,780}....... 7,250] 5,710 1,550) 5,010 |.ﬁ!5ﬂ| 1,000 2,530
...... 1,480}, ......| 3,190] 1;780|.;.:0s. 0.730‘ ! 1,940{....,..] 1,640 M1y || PSS
194142
1 3,580{ 7,600 4,570{ 3,000( 6,200 3,410/ £,840| 3,170| 2,760| 5,330, 9,530, 4,230
vens| 3,670 10,300, 4,480 2,170| 6.200) 4, §,630| 3.410) 2,790 5,4%0 11,500| 3,960
R 3,190) 12,100) 4,420| 1,620 6,000 3,620( 7,970/ 3,510/ 2,870/ 7,010 14,300 3,810
[ P 3,000| 13,500] 4,330] 1,600( 5,000 4,970 7,850 3,5300 4,460 E8,310| 21,2000 3,670
B....oo| 3,410) 14,8000 4,210] 1,050] 5§,500] 4,120] 0,050] 3,600 6,850 9,340{ 28,700| 3,070
Bo.,...] 83,6200 14,0000 4,100 1,800] 5,400 !l.['?ﬂr 6,050) 3,810] 8,000( 10,800] 30,000 4,480
Tevewnd| 6,440] 13,000 4,000] 2,200( 5,400 4,350, 6,470[ 4,170 10,000{ 11,400 Zﬁ,ﬁﬁﬂl 5,500
8......| 5,540] 11,500 3,000| 2,700/ 5,300( 4,840, 6,180 4,530( 11,500/ &,100| 21,300] 6,490
Bl 7.790| 15,300| 3,870| 3,100( 5.000, 5,020{ 5,840{ 4,640| 14,000 6,750 14,800, 7,110
10255 ' 14,400 3,680 3,400| 4,500 5,400, 5,550 4,520| lT.ﬁDU| 6,030 10,100, 6,900
1l B,750] 12,600] 3,450 3,5“1; 4,000 5,730 5,350 5,420/ 17,700/ 5,630/ 7,510 5,630
18,5 % 8,460 11,100 2,000| *3,400( 4,000( 5,550 5,080] 5,800 17,300 5,630 7.170| 4,700
14 7,030) 9,950 22,7800 3,100| 3,900 5,230 4,850) 5,990 17,300{ 5,140 7,250| 4,510
ki s 7 8,000 2,640) 2,000 3,900 5,200{ 4,640 5,960| 17,000] 6,220] 6,870 4,440
16......| 7,000 8,100 2,450/ 2,700 8,800 5,230 4,510 5,780 15,600) 8,230 6,360 4,420
10......| 6,5300 7,6501 2,540{ 2,500/ 3,700) 35,350 4,370 5,880| 14,700| 7,530| 5,8600 5,320
17......| 8,770 7,200/ 2,080| 2,400 3.600| 6,800| 4,230 5,880| 13,400 7,010/ 5,350 6,000
18......| 5,180 7,030| 3,000, 2,300} 3.300] 6,200 4,250/ 5,690 11,300] 6,990 -i.ﬂ!?{)i 6,470
10 s 4,9500 7,030, 3,5100 2,300{ 3,100 6,910] 3,850 5,270 ¥ 7.770) 4,720 7,770
20......| 4,640 6,670{ 3,700 2.!0f1r- 2,000, 7,500 i
21 4,440, 6,470, 3,550 2,500( 2,680 0,080
22......| 4,600 6,370| 3,310 2,700| 2,800( 10,300
23......| 8,180| 6,180 3,450 2;800{ 3,060 11,400
24......| 0,170{ 5,920] 3,020] 3,000 3,850 12,200
25......| T7,230] 5,710] 4,570 3,500 3,510) 11,000 3,030) 3,700( &,670( 56,6000 4,900 5,180
20......| 6,300] 5,440[ 5,270( 4,000[ 3,450 11,700( 2,950 3,550{ B5,220( 5,040 4,370 4,050
Sy 5,000 5,160 5,550 4,500 3,200 12,000, 2,000, 3,380 4,780 4,800[ 3,000/ 4,780
28......| 6,130 4,910 5,540| 5,000 3,310| 12,200 2,870 3,170| 4,550| 5,200( 3,700 4,760
20, veae 5'9*0! 4,740| 5,12 5,400 3,0100 4,330 -l,ﬂ.[ll 4,2400 4,570
30......| 5,300 4,660 5.700]. . 1350| 4,850, 5,120 5,060/ 4,480
3| 52500 3,340 5,000 2,790 500 Il .10 4,610/,
|

'Win}ur discharge measurement made on this day.
(f) Computed on basis of partly estimated goge heights,



90 SURFACE WATER RESOURCES OF Iowa, 1941-1942

Shell Rock River at Greene, Iowa

LocaTioN.—Staff gage, lat. 42°54°, long, 92°48’, in see, 1, T, 93 N, R, 17 W,
in tailwater of Central States Power & Light Corporation’s hydro-
electrie plant at Greene, about 5 miles upstream from Coldwater Creck.

DRAINAGE AREA.—1,375 square miles.
RECORDS AVAILABLE.—July 1933 to September 1942 (discontinued).
AVERAGE DISCHARGE.—9 years, 500 second-feet,

EXTREMES.—Maximum discharge during 1941-42 year, 6,800 second-feet
June 1 (gage height, 97.4 feet) ; minimum, 34 second-feet Dec. 10, 12
(gage height, 90.4 feet).

1933-41:  Maximum discharge, 12,000 second-feet June 25, 1938
(gage height, 101.70 feet), from rating curve extended above 7,000
second-feet; minimum, about 6 second-feet on many days in period 1935-
36 when power plant was shut down.

REMARKS.—Records poor. Flow regulated by power plant at station.

COOPERATION,—Gage-height vecord obtained through cooperation of lowa
Institute of Hydraulic Research with Central States Power & Light
Corporation.

Monthly Discharge for Calendar and Water Years, 1941 and 1942

Discharge in second-fect
Itun-nff
Second- in
Month foot-days : Per Inches

Maximum | Minimum Mean stuare mile
October 1040. .. .vvairancnnsn | 7.0332 85 1290 240 0.170 0.21
NOvember.. . .o iavesennsss 21,329 1,850 280 71 517 .58
Deocember. . i v iasaiaie 13,519 038 | 260 436 AT 37
Calendar year 1940, .. ... | 109,763 2,600 15 300 .218 2.09
January 1041000 vis s, 12,370 1,080 133 300 L200 .33
Fabrisys TR st ey 8,749 725 183 412 227 24
Murch. . ..... e ot Al L) 48, 036 3,400 204 1,679 1.156 1,32
April : 01,834 4,300 44 2,00 1.50 1.67
' 22,025 4,570 2060 740 538 .62
59,359 i 524 1,079 1.44 1,61
' 1,820 278 648 508 .59
5,707 328 119 184 134 A3
14,032 1,160 129 408 362 40
Water year 1040-41..,,..| 208,051 0,260 119 89| .00 800
Qotober 1941, ... over...| 20,881 2,22 B9 0md 201 81
November......... 52,852 4,540 741 1,762 1.28 1.43
December. ....... Sl 18,540 040 318 GUs 435 .60
Calendar year 1041..,.... 357,753 6,260 119 480 713 0.67
JAnuAry 1942, .. oovvnnnonnses 18,257 1,280 208 580 428 490
e 3 A T 14,770 922 318 528 L3854 A0
March 46,232 3,760 362 1,401 1.08 1 :’5
AT L SRl BT R 26,035 1,530 450 808 .631 i
MRy i et 30,651 3,100 376 980 718 83
BB S . 44,7 4,300 458 1,490 1.08 1.21

T A TR G 31,477 3,170 467 1,015 738
FATE T U R At 21,729 1,520 385 701 610 : .69
BADAN hap SEe e A e 12,315 8§74 185 410 208 3_3
Water year 104142, .., .. 347,453 4,840 | 185 052 602 0.39




Towa RiveEr BAsiN

Shell Rock River at Greene, lowa—Continued

Daily Discharge, in Second-fect, for Water Years 1941 and 1942

Jan,

Feb.

July

323

229

433
208
208
304
1458

468
424
383
362
369

351|

351
372
383
426

372
44
436
489
521

brl)

299

(65

5
562
585
585
585

585
B85
Hsh
410
548

471
304/
a18

1,050

812
B85
538
530

163
513
510

545

2,500,
1,240

a1
Aug. | Sept.

328 140
232 120
233 150
223 150
203 150
240 150
204 136
214 Hi1
200 058
104 70
183 576
153 467
173 303
152 350
162 344
171 1,020
1491 1,160
150 1,070
119 032
243 §02
141 686
148 585
1062 516
151 458
204 420
161 382
101 82
183 360
161 330
161 375
T4,
1,080 344
905 413
Sl4 422
812 440
730 155
(il 204
665 300
665 203
665] d08
788 308
840 a0
71 282
G5 270
(il 208
G35 204
L] 264
065 24
025 27
1,520 574
1,010 27
750 585
fi45 727
585 454
532 408
510 405
510 481
472 453
445 512
300/ 556
385] 512
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Lime Creek at Mason City, Towa

LocaTioNn.—Water-stage recorder and conerete control, lat. 43°10°, long.
93°11’, in sec. 3, T. 97 N.,, R. 20 W., about 650 feet upstream from
Thirteenth Street bridge in Mason City and about half a mile upstream
from Willow Creek.

DRAINAGE ARBEA.—bBH35 square miles.
RECORDS AVAILABLE.—December 1932 to September 1942,

AVERAGE DISCHARGE.—9 vears, 174 second-feet.

EXTREMES.—Maximum discharge during 1941-42 year, 2,290 second-feet
Nov. 1 (gage height, 5.77 feet) ; minimum, 21 second-feet Sept. 3 (gage
height, 1.19 feet).

1982-41: Maximum discharge, about 9,400 gsecond-feet Mar. 30, 1933
(gage height, 15.70 feet, present datum, from gage reading at flood
crest) ; practically no flow Aug. 30 to Sept. 1, 1933.

REMARKS.—Records good. Some water diverted above gage for industrial
use with resultant effluent and probably some additional water being
returned to stream above gage.

COOPERATION.—Water-stage recorder inspected by employee of Jacob K.
Decker & Sons, the cooperation of which is furnished through the facili-
ties of the Towa Institute of Hydraulic Research, and Mason City.

NoTE.—A deficieney-duration table of daily discharge of Lime Creek at
Mason City for the period 1933-40 is given on page 64 of Iowa Geologi-
cal Survey Water-Supply Bulletin No. 1.

Monthly Discharge for Calendar and Water Years, 1941 and 1942

Discharge in second-feet
" | Run-off
Secotd= in
Month foot-days Per Inchea

Maximum Minimum Mean square mile
October 1040 1,818 109 34 58.0 0.110 0,13
November 3 7,905 697 87 204 403 55
Db L S v 4,359 310 &7 141 204 .30
Calendar year 1040....... 33,045 500 5 92.7 173 2,35
RETTITY o s {17 § S S e 3,792 516 it} 122 228 .26
February,.....vueuis 3,562 418 46 126 236 25
18,012 1,330 Ol G410 14 1,31
22,287 1,130 155 743 1.39 1.56
6,213 043 5 474 43
17,445 1,160 174 552 1.09 1.21
9,230 B 00 208 557 4
Addpusg .\ St S0 0 P 1,520 a3 21 49.3 092 L1
Beptember........cvieesennes 6,247 632 24 208 .389 43
Water year 1040-41. .. ... 103,271 1,330 ° 2] 283 .531 717
Qctober 1041, .. o0ivieeneen, (4788 10| | 182 477 802 1,08
November ; 24,330 1,610 342 811 1.52 1.69
December 7,274 855 o0 235 430 51
Calendar year 1041 135,581 1,910 21 371 693 9.42
TADUREY: voriisviniacaits abin s o d'a va 7,126 564 a5 230 .430 .50
Februnzy... vevesrss 4,344 20 88 155 290 30
16,101 1,180 1) 814 a7l 1.12
! 122 30 506 67
10,225 840 122 330 617 71
11,020 1,140 U5 367 686 77
7,434 T 80 240 440 52
6,166 760 80 199 372 43

2,860 280 45 95.5 179
Water year 194142, .. .. i 121,255 1,010 45 | 332 621 8.45




Towa RiIvER Basin 93
Lime Creek at Mason City, Iowa—Continued
Daily Discharge, in Second-feet, for Water Years 1941 and 1942
Day Oct. | Nov, | Dec. | Jan. ‘eb. | Mar Apr. | May | June | July | Aug. | Sept.
1040-41

Litats 00 116]  o1s2f o0 o 50| 607)  a10]  456] 718 03 25
e 35 138 186 510 0 60( 6480 280 770l 606 82 29
F Yo 34| 188] 131 336 55| o400 743 242 1,160] 500 74 35
A 48| 128] 137|144 58| 504l 072l  210| 's18] 418 76 34
biviis 471 14| 131] 163 500| 930 103| 564|355 74 33
(i 78 o8 128! | 202] 58| 580] 855l 182f 432 3l0f 73 24
100 93|  125| 188 82| 767l 802 178 411l 269 59 25
it a1 57 125 160 52f 1,100, 778| 171 342 233 65 248
I 78 108] 125|131  s0| 1,380 737 1e0| 2;1| 107 60| 355
1075 E 72| 182] 128] 117 48| 1,020 711)  156| . 264] 180 52 30
JL 780 428) 1220 107 46/ 785]  609] 144] 470|182 51 219
125 780 68| 115|104 480 731|  648] ~ 131] 1,020 160 510 160
Ay ol 203 88| 102| 244|618 625  122] 1,050| 150 37| 128
350 64| 208 50 ol 404]  s86] 725 112] 1.000] 140 44| 128
BT 57| 260 01 97|  418]  B66) 048]  104] odn| 134 40| 288
i 54| 225 Y6 88| 385 40| 58S 95| 880 134 38| 564
17 52| 235 60| 78] 276) 228|505 at| 785 140 38| 632
iy 40| 285| &7 71| 2288 osp| 0% 80| 678  s02 41| 540
195025 48| 38| 85| 65| 193] 07| 855 78 50| 7eTR 44| w0
DO 44 436 7 71| 147 807 1,13{:l 01| 485 602 34 360
oMies 2l 563 78 69 12| 802 1,020, 115 300 404 37| 207
] 41 697 8 65 88| 70| oe| 125 317 317 37 42
oy 3¢ 593 88| 32 80| 48l 010) 115 253 410 41 197
e 38 402 104 qe2 76| 508|824 90| 200|233 3 In
T 37| 418 174 62 7 478 748 88| 174|182 37| 153
2035 37 42| 810 64 08| 485|655 g4l  1m4| 187 460 131
QriTise 37 21| 304 60 62| 492| av2|  120] 632 160 450 120
ST 471 ns| 20 62 60| 516|485  163] 482|137 20 109
S 70 131 264 6df...o..0| 87| 411)  524] 508|120 38 107
8055y 185 186 248 B4liuvins 648|  355| oo3|  sa| N2 2 160
...... (1] 1S5 (R ) i O | 11 b | ety (NS P 00 | P
197| 1,010 355 156 201 g| 62| 3ve| 660| 264| 310 7

197| 1,9000 340| 122| 275 109 648 323] 1,140 167] 269 69
197| 1,560/  342| 144]  264] 137] 595 390| 1,120 160| 248 45

182| 1,350| 336). 144] 253] 171| B48]  404| 'oso| 137] 237 62

264| 1,200 a23] 140) 242) 193] 485 355 48] 122] 215 02

323l 1,200(  2s0] 147  200| 228] 402]  sos| 7| 160|197 57

050 1,200( 200  125|  186| 276  448]  740|  523|  156| 178 60

L.040[ 1,000 250 1200 371) 228 411|625 432 17| I 67

865) oss| 224 117| 153|200 76| s48| gm0 109 178 60

607|880 99| 104] 153| 208| 342 470, 336| 102] 182 60

564)  so2| 122 05| 174 33| 304] 462 310 07l 1T 56

448 773 18| 104] 17| 224] 280  478] 201 s0f 163 58

a76|  706| 202| 104| 163) 228| 275]  410|  a2s3| 153|153 16

336/ 77l 182 100| 163] 233 253| 342|924 a88| 158 52

291 743| 188| 100] 1s0] 21| 298| 2se| 197 7 150 51

250 63|  180| 11s| 144| 83| 211|253 1s2|  ee0| 122 45

240 032 197] 117 88 61| 103|  242]  156]  418] 120 45

260 BSS| 210  134|  112|  662| 18| 242|150  wss| s87] 279

280(  &72( 283 1eo| 122|  7as|  1me| 228|187  agp| 760 280

280) o0 22| 182|107 o44] 167  202[ 131 a17) 201 163

275|  648| 224|206 99l 1,180 180 180 125| 204|197 120

250|402 264 248 05 oS0l 144] 174] 115]  219] 163] 107

253) 432 a2 a7 95 888 137|163 102] 186] 140] 120

242| 360 323 307 63| 82 12| 1% 95 160, 122] 112

233 362 285 402 o5 807] 128] 134] 104] 180] 117 99

20..an 276 30| 242 010 228 1311 107] 134 117 120
TR o o15| 342 180 035]  280] 122)  107] 40|  104] 144
28......] 1.110] 343 183 818) 201| 144|147 0] 63| 128
...... 1,000 342 153 737 207|144 632|128 8| 115
80T o850 40| 171 683 548 140|  432] 301 80| 109
BIEanEs A e LR 062.iian| o B0 876 B} ;

(f) Computed on basis of partly estimated gage heights.



94 SURFACE WATER RESOURCES OF Iowa, 1941-1942

IOWA RIVER BASIN
Lakes in lowa River Basin
Upper Pine Lake at Eldora, Iowa

LocaTioN.—Staff gage, lat. 42°22', long. 93°04’, in SE4 sec. 4, T. 87 N,
R. 19 W., at Pine Lake State Park at Eldora, Hardin County, Iowa.

OBsSERVER.—W. R. Chastain, 1942,
RECORDS AVAILABLE.—June 1936 to September 1942,

EXTREMES.—1936: Maximum gage height observed during period, 1.35

feet Sept. 15; minimum observed, -0.15 foot July 23.

1036-37: Maximum gage height observed during water year, 3.76
feet June 13; minimum observed, -0.11 foot Dec. 7.

1987-38: Maximum gage height observed during water year, 2.54
feet June 1; minimum observed, -0.31 foot Nov. 17.

1958-39: Maximum gage height observed during water year, 2.10
feet Mar. 13; minimum observed, -0.44 foot Sept. 29, 30.

1989-40: Maximum gage height observed during water year, 2,14
feet June 23; minimum observed, -1.18 feet Dec. 16-18.

1940-41: Maximum gage height observed during water year, 2.12
feet Feb. 13; minimum observed, 0.02 foot Sept. 2, 3.

1941-42: Maximum gage height during water year, 8.06 feet June 2;
minimum observed, 1.00 foot Aug. 12, 13.

1986-42: Maximum gage height, 8.06 feet June 2, 1942; minimum ob-
served, -1.18 feet Dec, 16-18, 1939,

REMARKS.—Crest of spillway is at gage height 1.0 foot. Gage read once
daily.

COOPERATION.—Records collected in cooperation with Iowa State Conserva-
tion Commission.
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96 SURFACE WATER RESOURCES OF Iowa, 1941-1942

IOWA RIVER BASIN
Lakes in Towa River Basin
Lower Pine Lake at Eldora, Iowa
LocaTioN.—Staff gage, lat. 42°22°, long. 93°05’, in NW14 sec. 9, T. 87 N.,

R. 19 W., at Pine Lake State Park at Eldora, Hardin County, Iowa. 4
DRAINAGE AREA.—15.0 square miles above outlet.
OBSERVER.—W. R. Chastain, 1942, .

RECORDS AVAILABLE—June 1936 to September 1942,

EXTREMES.—1936: Maximum gage height observed during period, 2.36

feet Sept. 5; minimum observed, 1.56 feet Aug. 20-23.

1936-37: Maximum gage height observed during water year, 4.90
feet June 13; minimum observed, 1.66 feet Dec. 19.

1937-38: Maximum gage height observed during water year, 3.54
feet June 1; minimum observed, 1.84 feet Aug. 28 to Sept. 4.

1938-30: Maximum gage height observed during water year, 3.20
feet Mar. 12; minimum observed, 1.54 feet Sept. 25.

1939-40: Maximum gage height observed during water year, 3.62
feet June 23; minimum observed, 1.60 feet Oct. 2.

1940-41: Maximum gage height observed during water wvear, 3.10
feet June 29; minimum observed, 1.60 feet Aug. 15, 16, 30, 31, Sept. 1.

1941-42: Maximum gage height observed during water year, 7.59
feet June 2; minimum observed, 1.80 feet July b.

1936-42: Maximum gage height observed, 7.59 feet June 2, 1942;
minimum observed, 1.54 feet Sept. 25, 1939.

Rnl\mmfs.—(:res{; of spillway is at gage height 2.00 feet. Gage read once
daily.

CoOPERATION.—Records collected in cooperation with ITowa State Conserva-
tion Commission.
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Lower Pine Lake at Eldora, Towa—Continued
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IOWA RIVER BASIN
Lakes in Towa River Basin
Lake Machride near Solon, Iowa

LocarioN.—Float gage in concrete well, lat. 41°48', long. 91°34’, in NE3}
see. 29, T. 81 N., R. 6 W., in Macbride State Park about 3 miles west
of Solon, Johnson County, Towa. Datum of gage is 676.54 feet above
mean sea level, adjustment of 1912,

DRAINAGE AREA.—26.6 square miles above outlet.
OBSERVER.—L. F. Reed, 1942.
RECORDS AVAILABLE.—October 1936 to September 1942,

EXTREMES.—1936-37: Maximum gage height observed during water year,

10.05 feet Feb. 21; minimum observed, -0.50 foot Dec. 5.

1037-38: Maximum gage height observed during water year, 9.52
feet Aug. 15; minimum observed, 7.75 feet Oct. 17.

1938-39: . Maximum gage height observed during water year, 9.82
feet July 11, Aug. 8; minimum observed, 8.02 feet Sept. 17-24, 28-30.

1939-40: Maximum gage height observed during water year, 8.80
feet Mar. 8; minimum observed, 7.16 feet Sept. 30.

1940-41: Maximum gage height observed during water year, 9.87
feet Sept. 7; minimum observed, 7.10 feet Oct. 6-9, 31, Nov. 1.

1041-42: Maximum gage height observed during water year, 8.88
feet Nov. 1, July 6; minimum observed, 7.95 feet Aug. 26.

1936-42: Maximum gage height observed, 10.05 feet Feb. 21, 1937;
minimum observed, -0.50 foot Dee. 5, 1936 (gate in dam open).

REMARKS.—Crest of spillway is at gage height 8.00 feet. Gage read once
daily.

COOPERATION.—Records collected in cooperation with Towa State Conserva-
tion Commission.
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IowAa RIVER BASIN

Lake Machride near Solon, Iowa—Continued
Daily Gage height, in Feet, for Water Years 1941 and 1942
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100 SURFACE WATER RESOURCES OF Iowa, 1941-1942

IOWA RIVER BASIN
Lakes in Iowa River Basin
Clear Lake at Clear Lake, Towa

LocaTion —Staff gage, lat. 43°07", long. 93°24’, in sec. 25, T. 96 N., R. 22
W., at Clear Lake State Park at town of Clear Lake, Cerro Gordo
County, Towa. Datum of gage is 1,222.24 feet above mean sea level,
datum of 1929,

L. G. Thomas, 1942,
RECORDS AVAILABLE.—May 1933 to September 1942.

(OBSERVER.

EXTREMES.—1983:  Maximum gage height observed during period, 5.02

feet May 20, 22, 23; minimum observed, 3.70 feet Sept. 30.

1933-34: Maximum gage height observed during water year, 3.67
feet Oct. 1; minimum observed, 1.70 feet Aug. 28, 29.

1934-35: Maximum gage height observed during water year, 3.45
feet Apr. 1-6; minimum observed, 1,64 feet Nov. 17.

1935-36: Maximum gage height observed during water year, 2.61
feet Apr. 18; minimum observed, 1.44 feet Aug. 12.

1996-37: Maximum eage height observed during water year, 3.87
feet June 25; minimum observed, 2.00 feet Oct. 30-31.

1957-98: Maximum gage height observed during water year, 3.90
feet. Sept. 15, 18-20, 22; minimum observed, 2.58 feet Nov. 17.

1938-39: Maximum gage height observed during water year, 4,68
feet Apr. 28; minimum observed, 3.10 feet Sept. 30.

1939-40: Maximum gage height observed during water year, 3.40
feet Sept. 9-11; minimum observed, 2,50 feet July 18-21.

1940-41: Maximum gage height observed during water year, 5.06
feet July 2, 8, 4; minimum observed, 8.10 feet Nov. 4.

1941-42: Maximum gage height observed during water year, 5.40
feet Nov. 20; minimum observed, 4.32 feet Sept. 17.

1933-42: Maximum gage height observed, 5.40 feet Nov. 20, 1941;
minimum observed, 1.44 feet Aug. 12, 1936.

REMARKS.—Crest of outlet dam is at gage height 4.5 feet, Some discharge
from lake during 1939, 1941, and 1942. Discharge of 3.20 second-feet
measured July 31, 1941, at gage height 4.77 feet (screen on outlet dam
clean; discharge increasd by inshore waves). Gage read once daily
except during winter months.

CoOPERATION.—Records collected in cooperation with Towa State Conserva-
tion Commission.
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Clear Lake at Clear Lake, Towa-—Continued
Daily Gage height, in Feet, for Water Years 1941 and 1942
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Skunk River near Ames, Iowa

LOCATION.— Water-stage recorder and concrete control, lat. 42°04'06”, long.
03°37°027, in SW1; sec. 23, T, 84 N,, R. 24 W, 2% miles north of Ames,
315 miles downstream from Keigley Branch, and 5 miles upstream
from Squaw Creek.

DRAINAGE AREA.—320 square miles.

RECORDS AVAILABLE—July 1920 to August 1927, March 1933 to September

1942
AVERAGE DISCHARGE.—15 years (1920-26, 1933-42), 108 second-feet.

EXTREMES,—Maximum discharge during 1941-42 year, 2,530 second-feet
Sept. 14 (gage height, 8.07 feet); minimum, 17 second-feet Jan. 1
(gage height, 2.30 feet).

Maximum discharge during 1940-41 year, 8,050 second-feet Sept. 8
(gage height, 8.58 feet) ; minimum discharge, 1.5 second-feet Sept. 1, 2
(gage height, 1.93 feet).

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 in June, July, and August 1934 and on
Jan, 25, 1937.

REMARKS.—Records good except those below 5 second-feet and those for
periods of faulty intake action, which are fair, and those for periods
of ice effect or no gage-height record, which are poor.

COOPERATION . —Gage-height record collected in cooperation with Depart-
ment of Civil Engineering of Iowa State College, and City of Ames.

Nore.—See table 10 for flow-duration analysis. Duration curves of daily
discharge for Hamburg, Van Meter and Ames are shown in figure 9,

Monthly Discharge for Calendar and Water Years, 1941 and 1942

Discharge in second-feet
Run-off
Second- in
Month foot-days - Per Inches
| Maximum | Minimum Mean square mile
October 1040, .0 0ovvacvniinnn 72.5 20 0.5 12.0 0.038 0.04
November. . .. Ny 2,006 220 21 £9.9 .281 3
December, o hivs b i 2,200 108 20 71.0 222 .20
Calondar year 19040....... 19,707.93 1,000 .10 53.8 168 2.27
3,814 450 a7 107 L334 30
2,743 601 a1 08.0 06 .32
3,511 230 a1 113 853 11
3,645 220 an 122 .81 42
543 13 27.2 D85 10
9,308 1,140 36 310 L0609 1.08
1,254 .4 24 8.9 40.5 197 15
155.8 15 1.9 5.03 016 02
4,350.7 1,2 1.9 145 453 51
Water year 1040-41...... 34,303 .4 1,8 1.9 04.2 204 4.01
October 1041 SRR [ sE e 106 | 510
November. . 12,101 1,280 154 403 1.20 1.41
December. . 4,316 27 139 434
Calendar year 1941....... 50,679.9 1,200 1.9 139 A3 5.01
January 1048, . .o e 7,100 G0 a6 232 L7460 84
February....... it 4,267 203 88 152 ATH B0
Murel bz o i 10, 600 L) 113 342 1.07 1.23
Rprl e 4,031 228 84 134 410 47
MBY iy svvnn e 8,040 780 121 278 860 1.00
APNES e 11,527 870 121 384 1.20 1.34
Juliponiaiei 5,006 742 67 193 603 70
August........... R 4,485 a7 20 145 453 52
Beptember.....icciiaecaiins] 13,201 1,850 118 443 1.38 1.54
Water year 104142, .. .. A 91,501 1,850 20 251 S8 10.65
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Daily Discharge, in Sceond-feet, for Water Years 1941 and 1942

Day Oct. | Nov. | Dee, | Jan, | Feb, | Mar. | Apr. | May | June | July | Aug. | Bept.
1640-41 -
) 11 21 hs2 258 had 31 86 58 a6 224 13 1.9
- el 11 25 h&0 | b450 b3 48 84 54 60 130 11 26
Fas 10 26 bt baoo b3 113 &0 51 752 103 8.3 16
{ P 9.5| 28 b0 | b10O b3 118 95 45 (06 84 7.1 9.5
Bieaans 11 29 b*50 bi25 (] 116 101 44 351 71 7.1 5.4
o e 13 20 65 |b*160 bhi2 05 220 39 251 62 6.0 3.0
{ Frn 15 29 65 | big0 42 73 206 37 206 45 5.1| 353
Py 13 28 60 | b140 h42 75 184 35 101 42 4.511,200
- s 12 39 64 121 b42 a3 174 33 314 38 3.00 310
R foo 13 G9 G4 124 b42 105 164 31 a7 20 3.0 177
11 12 | b10o 51 116 b4 o1 164 29 57 35 2.7 124
b 13 bon b40 108 2 82 151 28 1,140 32 2.3 86
s b e 12 b7s h20 100 0l 75 136 7 £05 28 2.1 B85
14500 11 bE0 b30 08 438 111 127 25 575 26 2.3 58
ISetis 9.5 b&s [IXH] 1] 255 124 113 27 400 24 2.3 14
16 9.5 boo b0 03 224 177 100 2 306 2 2.1] 342
1T 10 | h1(n h24 75 | b10 86 0§ 20 224 20 15 108
I8 e i s 10 127 h28 a7 L85 142 103 20 174 14 13 116
J0.5 10 164 b2 han b70 145 118 18 140 17 0.0 a1
S 10 158 baf his b0 236 213 19 118 15 4.8 73
kit b5 236 216 18 95 15 3.9 60
hid b48 101 127 18 hiil 15 4.5/ 50
b 44 191 103 20 T 13 3.6 44
b0 42 142 82 17 05 11 3.6] 80
b8 39 105 67 15 B8 L) 3.3 188
hi2 35 88 56 14 50 9. 3.0 7
142 33 100 44 14 251 20 2.?| 54
b43 31 a3 39 15 356 24 2.4 45
177 ) PR 88 44 13 202 31 2.3 40
{11 7 gt et 73 58 13 108 24 2,11 180
bi4 (04§ i 1B aiss 17 1 B R
it 293 113 228 142 f121 213 {408 136
b0 263 136 1220) 133 488 145 306 127
h50 | 1240 faoL 213 f232 1842 139 1236 1837
b5 224 384 195 203 508 f200 f188 674
b0 213 832 174 1255 306 f145 f161 f3od
b 200 310 148 {340 569 a3 136 70
hih 1 do f142 483 1870 1121 i 232
b0 101 259 139 1400 {773 fl11 98 108
b5 181 M0 f130 1337 518 103 f84 174
b50 164 {220 f127 1207 375 111 g0 148
bo0 | b1s0 228 f127 503 324 93 71 {136
70 | bl40 206 f11a f750 038 &0 65 f118
bs0 | bi40 1206 f113 1604 508 71 {60 148
b0 | bld0 1200 fl11 448 324 251 54 |1,840
b100 | b130 228 f108 f342 f232 158 151 |1,
*118 | b120 380 105 1301 {18 f121 48 1,100
133 | b100 1600 f103 250 v 95 44 T3
171 bl100 853 100 314 177 173 40 575
202 b110 f612 108 1203 fi71 124 a8 4068
251 | b120 518 {05 251 337 105 a7 ans
(273 b0 530 {03 200 453 113 42 310
346 [1*130 {448 91 184 324 54 27 280
1433 108 354 {88 158 {230 67 24 272
530 100 342 a4 154 f195 71 22 251
586 05 306 86 142 f206 100 20 232
60 08 324 f145 136 1240 600 80 263
G0 {88 324 f191 127 1236 1380 1293 al4
G4 93 208 f16 131 f216 a1 70 284
473 waivm vt L1880 f151 f124 288 370 1483 263
453 o 1236 142 130 365 1365 1267 2
) e P i g PR 151 Lo O MRl O T L il vt S e e 742 [+ 1 A

*Winter discharge measurement made on this day.

(a) No gage-height record: discharge estimated.
(b) Stage-discharge relation affected by lee,

(f) Faulty intake action; discharge computed from partly estimated gage heights.
(h) Computed from float gage readings.
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Skunk River at Coppock, Iowa

LocarioN.—Wire-weight. gage, lat. 41°09°26”, long. 91°43'056”, in sec. 1, T.
73 N., R. 8 W., at bridge on State Highway 78, half a miles west of
8oppnck and about three quarters of a mile upstream from Crooked

reek.

DRAINAGE AREA.—2,890 square miles.
RECORDS AVAILABLE.—October 1913 to September 1942 (discontinued).
AVERAGE DISCHARGE.—28 years (1914-42, 1,298 second-feet,

ExTREMES.—Maximum discharge observed during 1941-42 year, 7,390 second-
feet Nov. 7 (gage height, 12.37 feet) ; minimum observed, 250 second-
feet Aug. 25, 27 (gage height, 3.27 feet).

1913-41: Maximum discharge observed, 25,200 second-feet June 15,
1930 (gage height, 22,13 feet, former site), from rating curve extended
above 10,300 second-feet; minimum, 8 sccond-feet (during period of
period of ice effect) Jan. 27, 28, 1940,

A stage of about 22 feet occurred about May 31, 1903,

REMARKS.—Records fair except those for periods of ice effect, which are
poor. Gage read once daily during low and medium stages, oftener
during high stages.

COOPERATION.—Results of some discharge measurements, services of ob-
server, and assistance in computation of records furnished by Missis-
sippi River Power Co.

Monthly Discharge for Calendar and Water Years, 1941 and 1942

Discharge in second-feet
Run-off
Second- in
Manth foot-days : Per Inches
Maximum Minimum Mean suare mile

October 1940, ......oovvviuns 4,380 186 114 141 0. 049 0.06
November..... . ahnts 7,082 700 40 20t 091 .10
Decembrrait s il s 7.760 700 70 2860 087 10
Calendar year 1040,,...,.. 177,780 3,230 8 LR . 168 2,30
Januar? 0L . sy, 15,165 850 270 450 N [i1] .20
February il 41,300 5,500 310 1,475 .a10 .53
L ET o R A S 38,732 3,130 550 1,249 432 .50
e B S e i 27,733 1,450 556 0924 320 .36
MY S e a e 11,842 534 257 382 .132 .15
JUNG. . evivnnsnninnns 46,030 4,520 280 1,534 | L83 50
A 1 A R A Y e bt 36,916 3,000 232 1,101 | 412 48
AUt o onnanesnnpannrvany 6,245 401 113 201 070 .08
September....... BLE S 22,002 1,940 97 750 .202 .20
Water year 1040-41...... 266,777 5,500 40 731 .253 3.44
October 1941 ....euvnnensnn. | st.s07 5,570 785 | 2,835 081 1.13
November. i iivcvs s isnascins| 117,510 7,340 1,620 3,027 1,38 1.53
Decembbr, . .ocinensnninnity | 40,450 3,170 842 1,400 619 .60
Calendar year 1041 408,818 7,340 o7 1,367 AT 6.43
TRV o s coeee| 61,000 4,500 800 1,008 081 78
February....... AR A 6,510 6,000 1,000 2,376 822 B6
March i s ey eavaa 76,120 3,850 1,560 2,455 . B49 .98
F Ty M sl i S AR 36, 505 1,520 765 1,184 410 .46
Y e AT e s Sk ka 74,040 4,260 1,070 2,417 . .06
[T ST L e A 72,880 4,040 1,060 2,420 L840 .04
2 P T St i A R 40,063 3,080 745 1,002 558 64
AURUEt. . oiiiaanenscunrennan 20,003 2,330 250 645 224 206
Beptember.. .. vosnivanassnss 20,936 2,260 336 808 .a11 .85
Water year 1041-42. .., .. | 736,110 7,340 250 2,017 608 9.48

Note—Stage-discharge relation affected by ice Nov. 11-19, Nov. 26 to Dee, 31, 1940; Jan. 1
to Mar. 9, 1941: Jan. 1 to Feb, 7, Feb. 17-20, 1042,
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Skunk River at Coppock, Towa—Continued
Daily Discharge, in Second-feet, for Water Years 1941 and 1942

Day Oct. | Nov. | Dee. | Jan. | Feb., | Mar. | Apr. | May | June | July ‘ Aug. lSEpt.

i 181 130 120 S00 450 700 S 534 algl 2,850 368 102

2 176 178 90| 750l 4100 6oo|  7s0| 525  2s6| a,150| 273|143
3 71 176 70, 650 aso| 50|  so0|  513]  492) 8.840] 247|117
1 68| 1710 1000 550 370, 700 1,030f 496]  365| 3,900 226 97
5 06| 154]  140] 40| 350, 1,000 1,240{ d90|  &60| 3,800, 211] 102
6.....| w1l 140l 170/ 410l 330 1,500/ 1,250( B0 2,170 1,820 104} 582
T 56| 152 200|330/ 320/ 1,800/ 1,180| 476! 1,860, 1,320, 181 379
8.. 164 150 230| 3000 3100 1,100] 1)150]  447] 1,360 1,340 174 247
TR el 152) 2500  2%0|  310{ 1.000] 1,100] 424] 1,280 1,170] 164 235
w.ooo| 10| 1s2) 20| 270] 320 1,170] 1,000] 412 3,040( 9521  401f 178
Tovm 15¢) 130] 280l 280l 850] 1,470 1,000 394f 4,520 1,800 226 1,820
125 150 100l 270, 330 450 1,180] ‘oes| @72 4,180 1,790! 178 1,940
Ee T 50| 250 420 1,500] 1.240| 13| 357 2.450] 1,470 21| 1,470
TN YRy 0| 1s0| 470 5,000] 1,250 87| 347| 2,500( 084  203) 974
et 50/ 130] 450 5,500] 1,100 &5 333 2,660, 700, 197) 838
16:. 5= 123 s0| 110 470 4,000] 1,8000 so0| 347 2,400, 681 152 880
17.. 1970 120]  130] 450 4500/ 2;810| 735|833 1,000 573 174 1,200
P 16| 200] 150]  400] 3000, 3,130/ 1,230| 308 1,600 B42] 254 1,000
10.. usl 00|  1so| aso| 2lo00| 1.540| ‘ool 843 1,470]  538)  254| 1,010
20.... 19| 424) 2100 3o 1,800/ 1.210] 1,4s0{ 343) 1,260 525  217| 1,430
114 400 250 330 1,700 1,000 319 1,1200 513 241 1,050
14| 80| 27 450( 1,600 sse| 28n| o7| 432|200, S0
el 681 2800 6o0| 1 sa0| 31| sse| sse|  1s0|  osL
ol 7 200/ 00 52| 280 47| as7| 143 &0t
T T 1 g10|  @i0|  78s| 836|138 538
16| 65| 3200 750 o6l 476 oo 312| 140|467
19| 450|340/ 640 033|  354] 623| 280) 220 432
123 300 400, 600 652 302 578|250 138 467
138) 200 480 460l 578| 263|076 241 130 496
130| 150 600|470 ss6| 257 2,020, 283| 127|  &a8
134).0 0000, 00| *465]. o (e aniins LR S || 1S st
785 5,230| *1,550| 1,500 5,500| 1,500/ 1,820( 1,190/ 1,520, 2,520 1,030 948
1,070/ 6,220 1,560 1.400| 6,000/ 1,830/ 1,770| 1,070/ 1,300{ 2,520/ 1,140 720
1130|6200 1.520, 1,250| 4,500\ 2,080 1.720{ 1,130/ 1,180 1,950/ 1,390, 578
1/340| 5.030/ 1,470/ 1,100| 4.000{ 2.280| 1,660| 1,120 1,100/ 1,650 1,230, 517
1250 6.340| 1,450 1,000{ 3.s00| 2,470| 1,660 1,160 1,060 1,450 1,080| 488
o62| 6,070 1,300] 00| 4,000( 2,850 1,010/ 1,540 1,740] 1,300( 035 496
1,000| 7.3d00 1300 30| 3500 2,520 1,560 1,940 1,680 1,240{ 25| 1,050
2's70] 7.240) 1,220/ s00| 2.g10| 2100 1.470) 8,000 1,470/ 2,860 2,330| 924
4,150) 0,870| 1,190 800 2,300( 2,110/ 1,380| 2,670 2,070| 2,080 838
5,100, 6,240 1.150; 820 2,160 1,960 1,2m| 2630/ 2,280, 3.0%0| 662 1,110
4,710( 5,500 1,140 8700 1,950| 1,810 1,220 2,250| 2,260 1,770/ 578 896
3,800 5,020 1,050| 920{ 1,920 1,000| 1,160, 2,150 3,780 1,500 BI1T| T
2,260/ 4,410( 'sso| 070/ 1,870 1,860 1,140 2000 4.300{ 1,210{  500| 633
2'100| a.e60|  ®42| 1,000, 1,820 1,710 1,110] 3,820 4,640 2,030 471 525
1,840 a.010]  o74| 1,040 1,810] 1,780 1,060] 8,670) 4,180/ 1,610( 447|471
1,620 2,770/ 1,010/ 1,100 1,00| a8,720] 8,690 2,770| 428 336
1,670( 2,570/ 1,060 1,200 1,030 4,220 2,340 2,900  412| 1,580
1,460 2,370/ 1070 1,350 g62) 4,260 1,870/ 1,870[ 300 2,260
1,8200 2,240/ 1,070( 1,600 035 85200 1,080 1,480  368| 1,000
1,220 2,180 1,070 2,000 024) 3,700 3,430 1,100 347 1,480
12000 2,200 1,040 2,600 €86) 13,6100 3,470 1,030 320] 1,280
2,360{ 2,400, '9s4] 3.000 858 2,010) 3,480[ ues| BB 1,000
w030] 2.2300 00| 3,200 §25 2.500| 3,800/ 1,050 206/ 908
5.870) 2,080 2,300] 3,300 815 20160| 3.650| 40| 283 836
5, 1,860{ 2,540 3,400 700, 2.000| 2,210 830 250/ 765
5,050 1, 3,170| 3,500 770 1,800 1,0400 7o0| 254|740
4,060) 1,760 3,080, 3,000 785 1,730] 1,710] 735 700
4.6000 1,740 2,700 3,700 805/ 1.610] 1,820 1,010, 270, 662
3,850| 1,660 2,260 3,850 1,200{ 1,520 1,870] 1,400, 312| 647
3,240, 1,620 1,850, 4,000 1,270) 1,450| 1,540 1,170| 750, 681
2,580|.......| 1,530, 4,300 ] BT R 1,020 864}.......

*Winter discharge mensurement made on this day.
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Skunk River at Augusta, Towa

Locarion.—Water-stage recorder, lat. 40°46/, long. 91°17’, in NE14 sec. 26,
T. 69 N., R. 4 W, 300 feet upstream from bridge on State Highway 16
at Augusta, 2 miles upstream from Long Creek, and 12.2 miles upstream
from mouth. Datum of gage is 521.69 feet above mean sea level, ad-
justment of 1912,

DRAINAGE AREA.—4,290 square miles.

RECORDS AVAILABLE.—September to November 1913, May 1915 to September
1942,

AVERAGE DISCHARGE.—27 years (1915-42), 1,990 second-feet.

ExTREMES.—Maximum discharge during 1941-42 year, 12,300 second-feet
Oct. 9; maximum gage height, 14.29 feet Feb., 3 (affected by ice);
minimum discharge, 160 second-feet sometime during period Aug. 20-
28 (gage height, 1,75 feet).

1913, 1915-41: Maximum discharge observed, 44,500 second-feet
June 17, 1930 (gage height, 22,55 feet) ; minimum observed, 7 second-
feet Aug. 27 to Sept. 1, 1934 (gage height, 1.0 foot).

REMARKS.—Records good exeept those for Aug, 22-31, 1942, which are fair
and those for periods of ice effect, which are poor. Slight diurnal
fluctuation at low stages caused by power plant 25 miles above station.

COOPERATION.—Results of some discharge measurements, services of ob-
server, and assistance in computation of records furnished by Missis-
sippi River Power Co., Results of some discharge measurements fur-
nished by Corps of Engineers, U, S. Army.

Monthly Discharge for Calendar and Water Years, 1941 and 1942

Discharge in gecond-feet
Run-off
Becond- | in
Month foot-days Per Inches
Maximum | Minimum Mean square mile

October 1940 5,740 563 106 185 0.043 0.05
November 0,802 800 00 327 076 08
December. e 45 10,427 506 160 330 078 09

Calendar year 1040.,..... 256,070 0,450 13 702 104 2,22
January 1941, ool 23,075 1,400 400 T44 .173 .20
0 T e L 62,720 7,000 300 2,240 522 .54
March. ... 44,300 3,410 060 1,593 371 .43
April. .. 43,182 3,300 861 1,439 335 a7
Ve B T mo e el 10,304 40 348 623 145 A7
Jufingandn e i G0, 30 7,020 b 2,011 A0 .62
AR e . 40,001 o, 8O0 242 1,322 .808 A0
Al puntoy e A 7,003 by 116 220 053 06
T e e 23,434 1,700 102 751 182 .20

Water year 1040-41. ., ... 355,407 7,020 a0 074 227 3.07
October 1941, .............. 185,841 | o000 | o1 4,382 1.02 118
November e 152,080 10, 500 1,650 5,000 1.18 1.32
December 1, 100 4,750 D0 1,071 450 .53

Calendar vear 1941....... 078,540 10,500 102 1,850 433 5.88
January 1942, .. .0uennnnnnn, 80,210 6,020 1,100 2,587 603 70
Pelwtary s ik s 132,010 11,000 1,700 4,715 1.10 1.14
EY T Y e el S 09,5870 7,040 2,100 3,222 .7561 .57
Apri 47,600 2,300 1,010 1,587 370 .41
May 54,300 4,750 1,410 2,72 L0634 .73
June 02,850 6,020 1,270 3,005 121 50
July : 68,260 04,730 70 2,202 613 .80
Angust A 24,821 1,870 322 801 187 .23
Septembe: -1 32,485 2,26 674 1,083 .252 | .28

Water year 1041-42.......| 1,011,617 11,000 322 2,771 840 | 8.77

Note—Stage-discharge relation affected by ice Nov. 12, 18, Nov. 29 to Dee. 9, Dec. 13-
27, 1940 ; Jan, 3-28, Feb. 2 to Mar. 7, 1041, Jan. 2 to Feb, 6, Feb. 16 to Mar. 2, 1942,
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Skunk River at Augusta, lowa—Continued

Daily Discharge, in Second-feet, for Water Years 1941 and 1942

Day Oct: | Nov. | Dee. | Jan. | Feb. | Mar. | Apr. | May | June | July [ Aug. | Sept.

226 217 400{  ho20 640 1,400 050 785 h328] 2,260 506 102

150 102 220( h1,400 600 1,300 (40 778] h585| £2,820 472 142

212 180 100] 1,200 S500| 1,400 000 767  h36s| 13,150 05 142

176 104 200 1,000 480] 1,000] 1,340 748 f757| 13,600 277 288

208 226 200 00 460) 2,000 1,050 711 G38| 3,500 232 214
00

212 180 290 700 440 2.1 1,500 757 T66| 13,260 247 204
1350 144 300 (300 4200 1,800, 1,760 704| 1,920| f1,800 180 38
226 101 320 500 400 1,7200 1,600 760| 1,830 f1,380 223 fi20
140 172 a6 450 a00]  1,6100 1,610 711 2,620 £1,440 228 h8h
168 142 423 421 a00]  1,4001 1,430} Bas| 3,600 f1,380) 247 480

11 eesi 07 168 a87 400 400 1,140 l.ilﬁi}i B20( 6,860( 1,250 108 283
1205 154 160 342 B00 500| 1,1400 1,300 540| (7,920 f1,040 300( 1,271
iR ol 102 140 400 200 4,000] 1,300{ 1,230 387| £5,590) £2,000 2021 1,77
14 144 106 320 650( 6,000( 1,380 1,150 361) £3,300| f1,660 180 1,480
15 aie 106 00 220 650{ 7,000( 1,380 1,000 348| f3,110] f1,210 218 1,070
16. . 17 154 170/ 1,660 1,050 418} 13,020 881 218 G30

...... 165 2001 220 2,270 1,010 40} 2,550 760 247 40
1BiL savie 150 222 240 L [3,410] 1,430 803| 2,170 f702 180 1,260
1903 ik 154 240 260 f3,120] 3,300 820{ 1,770 1138 2311 1,700
o s 127 482 300

| |

1,450 2,400 441 1380 (385 252 1,430
1,5%| 1,840 480 1,170{ 57| 232

1,730 1,430 6841 1,000 490| 218 881
1,280} 47 H20| 440] 210 76
1,400) 1,230] 602} 881 402/ 138) 603
1,270} 1,110 481 32 354 163 504

1,180) 1,010{ h638 738 348 133 400
1,110 080| hs22 665 311 138 450

1,840| 2,850, 395 z.mn’ fe02) 232 1,790
144 40 B0l
503 440 498

306 480] K813
F 1 AR hbun

L Pl 611] 10,500| h1,910/ 2,130| 7,000, 2,100 2,260{ 1,470 1,580/ 1,910/ 1,170 620
i e 1,060 10,500 *1,840 1,800\ 9.000( 2,200, 2,170| 1,410{ 1,830 2,610 1,150) 1,020
PR 1,060/ 10,000] 1,770| 1,700) 11,000] *2,460| 2,000/ 1,420 1,5100 2,670 1,210

30000 104800 scs0| 1,700) 1,600 90,5000 2,630[ 2,040 1,400 1,380] 2,2001 1,430 871
5......0 1,630 6,840 1,000 1,350( 8,000/ 2,790 2,070| 1,410( 1,270 1,080 1,350 #430
6......| 2,420, 8,2000 1,010[ 1,250 0,500] 2,800 2,180 1,580| 1,280{ 1,750 1,220 074
700 2lgoo sied0| 1,540[ 1,150| ©,880) 2,070{ 2,240/ 1,870/ 1,860) 1,6001 1,410 522
§.....| a.260| & 1700 1,620( 1,100/ 0,720 2,810| 2,080\ 2,510/ 1,850/ 6,730 1,360 1,180
L 9,810/ 7,730) 1,410{ 1,100 5,720] 2,640/ 2,000/ 3,240/ 1,750 4,460 1,870 1,070
1000 ... 6000/ 7,300( 1,320 1,100/ 7,000[ 2,550 2,300| 3,060 2,360 2,800 1,4800 1,040
11......| 7,150 6,580 1,270 1,150| 5,660{ 2,400/ 2,040) 2,070\ 2,000 3,240 470

12,.....] 5,080 &; 1,240 1,200) 4,400 2,250] 1,820 2,090 3,400 2,200 7660 1,080

120 '
i 1,250 8,500) 2,230( 1,580 2,8%0[ 5,130 1,040 (54 851
14, .4 | 6.6300 4,8400 1,020) *1,310] 2,080 2,700 1,520) 3,490| 5,620 3,060 (420 532
16......| 4,320] 4,150 o60) 1,400( 2,560| 2,670/ 1,460) 3,000 5,330 3,300 504 861

e
C
==
-

1,500/ 3,500 3,080 1,400 4,000| 4,780/ 2,790 576l 822
17000 3.s00] 7'040| 1350 4,300 4,010/ 3,180 524 1,020
2'000] 3.200| 6.ar0| 1.200( 4.7s0| 3,070 2,850 400 1,720
2'500l 2.500| 4,400 1.20| 4,560 2590 2,020 490 2,260
3'a00| 20000| 4.500| 1.210{ 3)s20| 2040 1,610/ 456 2,160
a.6000 1,700/ 44100 1,180/ 3,000] 4,880 1,400, 420 1,730
a's00] 1.800| 4.160| 1,130 3.650[ 6,020 1,270/ h410| 1,490
3's50| 1050/ 3lg30| 1,100 3,000] 5,360 1,170, h4si| 1,210
goo| 1,800 3,700 1,080 2,670| 4,520 1,200 h408| 1,

o050/ 1'000] 3'200| 1.060{ 2410 3,930 1,110[ h4%)| 910
100/ 1,000] 38,0100 1,020 2,300/ 2,900 Losn! h33s| 861
300, 1.000] 2.7s0| 1.010{ 20100 2,380 o70[ K322 803
00| 20000( 2.40) 1.030{ 1,850, 2170/ 1,000 322 757
000 2'550| 1,100 1.s40| 2,190 1,180| h322| 720
500/, 2'400| 1l4e0| 1720| 2i0s0| 1,480 haSS| 7M1
020]. 2.360]....... 1.51{:,.“...[ 1,320  eS00|...... :

| 1

*Winter discharge mensurement made on this day.

(e) Estimated.

(f) Computed on basis of partly or wholly estimated gage heights,
(h) Computed from once-daily reading.
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SKUNK RIVER BASIN
Lakes in Skunk River Basin
Lake Keomah near Oskaloosa, Iowa

LocarioN.—Staff gage, lat. 41°17'20”, long. 92°3220”, in sec. 24 T N,
R. 15 W,, at Lake Keomah State Park, 6 miles east of Oskaloosa, Ma-
haska County, Towa.

OBSERVER.—W. B. Bayless, 1942,
RECORDS AVAILABLE.—June 1936 to September 1942,

EXTREMES.—1936: Maximum gage height observed during period, 4.99

feet June 10; minimum observed, 3.62 feet Sept. 1.

1936-37: Maximum gage height observed during water year, 6.28
feet May 26; minimum observed, 3.50 feet Nov. 24 to Dee. 3.

1937-38: Maximum gage height observed during water year, 7.00
feet Aug. 16; minimum observed, 4.80 feet Nov. 23-26.

1938-39: Maximum gage height observed during water year, 6,90
feet July 4; minimum observed, 5.28 feet Sept. 30.

1939-40: Maximum gage height observed during water year, 6.26
feet May 19, 20, 26; minimum observed, 4.82 feet Dec, 15-27.

1940-41: Maximum gage height observed during water year, 6.48
feet Feb. 13; minimum observed, 5.04 feet Nov. 7, 8, 10.

1941-42:  Maximum gage height observed during water yvear, 6.77
feet Oct. 9; minimum observed, 5.06 feet Sept. 29, 30.

1936-42:  Maximum gage height observed, 7.00 feet Aug. 16, 1938;
minimum observed, 3.50 feet Nov. 24 to Dec. 3, 1936.

REMARKS.—Crest of spillway is at gage height 6.12 feet, by levels of June
26, 1039, Gage read twice daily.

COOPERATION.—Records collected in cooperation with Towa State Conserva-
tion Commission.
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Daily Gage height, in Feet, for
Oct.

Day




110 SURFACE WATER RESOURCES OF TIowa, 1941-1942

West Fork Des Moines River near Jackson, Minn.

LoCATION.—Chain gage, lat, 43°42, long. 95°0%, in seec. 28, T. 103 N., R. 85
W., 6 miles northwest, of Jackson. Datum of gage is 1,304.85 feet above
mean sea level, datum of 1929,

DRAINAGE AREA.—1,170 square miles.

RECORDS AVAILABLE—August 1930 to September 1942 (winter records in-
complete prior to 1936). May 1909 to December 1913 at site 8 miles
downstream.

- AVERAGE DISCHARGE.—T7 years (1935-42), 220 second-feet,

EXTREMES.—Maximum discharge during 1941-42 year, 3,170 second-feet
Sept. 3 (gage height, 12,2 feet, from graph based on gage readings) ;
minimum daily discharge, 1.2 second-feet Jan, 8, 9.

1909-13, 1930-41: Maximum discharge observed, 2,320 second-feet.
Mar. 22, 1936 (gage height, 9.60 feet); no flow at times; maximum
gage height observed, 10.05 feet June 30, 1909, site and datum then in
use.

REMARKS.—Records during 1940-41 vear good except those for periods of
ice effect, which are fair, and those estimated, which are poor. Records
during 1941-42 year good except those for periods of ice effect or no
gage-height record, which are fajr, Gage read once or twice daily.

low partly regulated by storage above station in Yankton, Long,
Shetek, and Heron Lake,

NoTE.—Station operated in cooperative program in Minnesota and records
funiishcd by district office of United States Geological Survey, St.
Paul, Minn.

Monthly Discharge for Calendar and Water Years, 1941 and 1942

—— s —
- ] Discharge in second-fect
; T Rup-off
Hecond- in
Manth foot-dnys ) ] ; Per Inches
Maximum [ Minimum Mean square mile
October 1040, .. .0veiiiniin,s 210, 19 2.0 7.00 0.0060 0.007
November, ., 826 55 10 27.6 024 03
Decembaic s i E 820 30 24 20.6 023 .03
Calendar year 1040. ... .. 14,265.5 449 | 0 3.0 | 033 | 46
January 1041 473 26 10 15.3 013 .02
Fe a7l 5 11 20.4 .07 02
March. | 5,466 850 15 176 160 AT
April. 20,420 1,760 730 #50.7 .838 4
My, 10,316 556 80 332§ 1284 3
June. , 4,006 308 67 130 11 12
July.... v 2,354 115 26 75.9 065 o7
August.......... 363.6 27 1.8 11.7 010 .01
Beptember. . ......... g 483.7 35 4.2 16.1 014 .02
Water year 1040-41, , , ... 55,2243 1,760 1.8 151.3 120 1577
October 1941 Gl T et T BT
November 702 43 19 20,4 023 03
December h1g 24 12 20.0 m7 02
Calendar year 1041 55,258.5 1,760 1.8 151 129 1577
January 1942, ... ....0000i00s 463.7 40 1.2 15.0 .13 .01
Fehruary: ol s 2 523 24 15 18.7 016 .02
MEFERES Lk o el 0,070 1,360 22 322 278 .32
APl il e e ] 19, E00 1,460 222 [i{H] 07 .63
.\ll.\y.. A A e 23,665 1,080 340 763 . 652 .15
A S e SR 28,022 1,240 549 34 708 .89
Julyss it s 23,708 2,160 331 768 656 76
AT S e, | 41,460 2,340 T 1,337 1.14 1.32
Beptember: i i 65,200 3,000 1,350 2,176 1.86 2,08
Water year 1941-42. ., . .. 215,001.90 | 3,000 13 580 .503 6.85

Note—Stage-discharge relation affeeted by ice Nov. 14, 1940 to Apr, 2, 1941; Nov. 21, .
1941 to Mar. 21, 1942,



Des MoINES RIVER BASIN 111

West Fork Des Moines River near Jackson, Minn.—Continued
Duily Discharge, in Second-feet, for Water Years 1941 and 1942

Day Oct. | Nov. | Dee. | Jan. | Feb. | Mar, | Apr. | May June | July | Aug. | Sept.
6.3 18 20| 28 17 15 000 856 91 s, 22 4.2
6.6 18 201 22 16 26 850 80| 85 100] 20 4.0
8.6 15 28 18 16 *55, a850 782| 85 103 19 4.0
6.3 18 28 U 17 36| *seo| vo4f 91 103) 2 4.9
7.8 14 28] M 19 24 860 0652 85 18] 27 4.9

14 15 28 15 18 60 886 600 85 115 25 9.0

15 10 28 16 15 60 8861 540 74 100, 23 25

11 15 a0 17 14 BSG 400 ™ 108 21 33

0.4 2 30 15 14 110 860 av 74 108 20 35

7.0 45 2 15 16 100 S0 a31 (irg 07 17 32

0.3 ad8 28| 16 15 85 60 331 103 07 18 26

(] ad0 26 16 22 7a 800 308 222 07 16 21

6.3 a24 24 15 65 *70 834 308 308 85| 15 21

7.8 16 24 16 44 65 84 J08 08 80| 14 32

5.0 7 *20) 15 a6 65 808 275 275 071 138 33

4.0 18 26 15 44 6l 782 204 222 it 11 29

4.0 1 A 12 a0 65 766 254 202 80| 10, 26

4.9 55 24 10 16 50 730 222 165 80 0.4 21

4.2 50 26 11 11 50 756 212 142 71 7.0 16

3.8 50 26 12 12, 55 1,060 202 121 il 3.5 13
3.5 46 20| 13 13 130| 1,760 102 all2 a7 a3.0 9.4
3.5 42 20 12 14 300{ 1,620 183 103 aj3d| a2.0 8.6
3.5 38 280 14 15/ 360] 1,310 157 103 50 a2,2 n8.2
3.5 36 28| 15 14] "0 1,180 142 o7 42 1.8 7.8
23.2 k2 28 15 13 300 1,180 134 91 41 2.4 6.3
2.9 82 26| 15 14 300| 1,180 128 103 38 2.4 7.0
2.9 28 26| *156 13 300 1,150 103 103 33 2.0 7.8
7.0 26 26, 16 15 320| 1,000 07 103 29 3.5 7.8

26 261 16 |iieenss 440| 1,050 85 103 26 3.5) 11

20 20 1 ey 640 042 80 109 32 4.2 14
20] T Lisaesss ¥EO0 e as Q1 lnNe s 30 4200000

26 26 13 14 22| 1,430 addl ™ 860(2,340 {1,350

25 a2l 10 19 300 1,460 add0 819 §08{2,120 12,860

25 a2b 6.0 19 30| 1,430 add0 870 80%12,020 (3,000

a6 nld 3.6 22 28 1,300 add0 436 78212,0.0 (2,820

28 a4 2.2 22 260 1,2000 o340 1,020 782 2,050 (2,710

20 024 1.8 24 32| 1,120 4250 1,240 78211,080 2,820

25 022 1.5 a2 32 9495 641 1,200 78211,040 (2,820

24 a2l 1.2 20 a6 935| a750| 1,200 78211,840 |2,750

23 420 1.2 20 36 405 666 1,240 75611,730 (2,600

al8 1.5 19 36 792 593| 1,200 n?SUil.GGU 2,410

10 ald 2.0 19 *30 741 817 1,200 80811,500 2,340

20 *12 2.8 ald 28 741 716 1,zwi 78211,4580 |2,270

i ald 3.6 ald 24 fifit 8§78 1,2 | 75611,420 |2,050

26 15 4.8 a20 28 560| 1,020] 1,180 75611,350 (1,940

30 17 5.5 a20 34 545 1,060 1,120 750(1,280 |1,870

10 et 18 *28 18] °*6.5 *20 40 521 1,060| 1,060 7301,250 |1,760

1T o 17 26 20 8.5 18 46 407) 1,020 a70 678/1,180 1,870

1By 16 a7 20 11 070 60011,000 |2,160

10. 0040 14 43 16 15 042 54011,030 |2,520

14 43 19 18 550 474| a070 |2,340
ald 32 19 24 534 354| a014 (2,000
14 23 20 a0 782 331 860 (2,020
14 10 221 34 678 354 E34 |1,940
14 19 22 a8 574 401| 782 |1,870
14 20 24 40 549 425 730 |1,760
10 32 24| 38 574 574 730 |1,730
22 20 221 3 600 730| 704 |1,730
25 40 19 3 026 BO8| 704 1,600
18 32 16| 28 652 1,120] 860 (1,500
18 26 16| 24 014 1,730| 942 [1,550
24 |iidaes 14 22 2.1&0-'1,(]60

*Winter discharge measurement made on this day.
(a) No gage-height record; discharge interpolated or estimated.
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Des Moines River near Boone, Towa

LOCATION.—Water-stage recorder upstream from dam of Boone Water De-
partment, lat. 42°04°40”, long. 93°56°65", in NE1; sec. 24, T. 84 N.,
R. 27 W., 2 miles northwest of Boone and 2.2 miles upstream from
Bluff Creek. Datum of gage is 871.52 feet above mean sea level, ad-
justment of 1912,

DRAINAGE AREA.—5,490 square miles,

RECORDS AVAILABLE.—Octobor 1924 to September 1927, October 1933 to Sep-
tember 1042,  April 1920 to September 1924 at site 1.3 miles upstream.

AVERAGE DISCHARGE.—16 years, 1,366 second-feet.

EXTREMES.—Maximum discharge during 1941-42 vear, 9,200 second-feet
Nov. 8 (gage height, 6.00 feet) ; minimum, 560 second-feet Jan. 4;
minimum gage height, 0.64 foot Deec, 30.

1920-27, 1933-41: Maximum discharge, 24,600 second-feet Sept. 18,
1938 (gage height, 16.00 feet) ; no flow for a short time on Jan, 9, 256,
1938, caused by manipulation of gates in control dam; minimum daily,
about 17 second-feet (during period of ice effect) Jan, 28, 1940 (un-
affected by gate operation).

Highest stage observed at present site, 17.03 feet Apr. 2, 1933 (control
dam destroyed). A stage of about 20.5 feet, from floodmarks, occurred
June 6, 1918, at site 1.3 miles uppstream (discharge, 32,000 second-feet,
from rating curve extended above 17,000 second-feet), A stage of 23.6
feet occurred in 1903 at U. S, Weather Bureau gage on Chicago and
North Western Ry. bridge 2.5 miles downstream (discharge, 32,000 sec-
ond-feet, from rating curve extended above 28,000 second-feet) .

REMARKS.—Records excellent except those for periods of ice effect, which are
fair, Slight diurnal fluctuation caused by power plants above station.

CnnPERM'lnN.—Wutur-stugc recorder inspected by employees of Boone Water
Department,

OBSERVER.—Andrew Lindblom.

Monthly Discharge for Calendar and Water Years, 1941 and 1942

| Discharge in second-feet

Run-off
Second- | in
Mouth foot-days | Per Inches
| [ Maximum | Minimum Mean quare mile
| T ) L ;

October 1040, . ,............ | 4600 | a10 10 151 [ 0.0 0.03
NOVEEDEEL, o euenicsniinins | 28,787 2,240 286 060 175 .20
Desertibr. oL 50wt o | 22,058 1,460 444 741 .135 .16
Calendar year 1040, .. .. .. I 160,418 4,270 17 520 085 1.29
30,851 2,000 430 095 L1581 21
25,997 4,810 qn2 028 160 .18

74,058 4,500 402 2,410 441 .51

92,370 3,800 2,510 3,070 LBl 63

41,327 2,580 050 1,333 L2243 .28
113,150 fh, 900 1,580 4,772 .A87 i
41,924 3,460 fisit] 1,352 246 .28

7,760 474 110 250 046 .05

38,532 3,370 110 1,284 234 .26
Water year 1040-41, , .., , 523,334 (, 040 110 1,434 261 8,56
October 1041 Tl T 227 a4k a7
November 162,010 4,020 2,080 5,400 084 1.10
Decerber, 56,830 2,560 623 1,533 L334 .38
Calendar year 1941....... 754,471 9,020 110 2,067 & ird 5.12
January 1042 o 55,510 5,460 500 1,701 320 .88
February. .. ,...... s 44,704 4,200 840 1,600 201 .30

March, | e 110,131 0,160 540 3,553 L0647 7
APl TR S, Tk ot 90,930 5,340 1,800 3,031 652 .62
L s e o 105,690 i, 360 1,030 3,400 621 o7
E I S S it ad 126,370 8,880 2,110 | 4,212 67 .86
T A R T : 87,600 7,390 1,760 2,826 515 .59
ARpust. o ciiasins 5 70,220 3,080 1,200 3,205 .413 48
September. . ... By o A 50,420 4,330 1,220 J 2,681 488 54
Water year 104142, ... 1,080,237 | 9,000 560 2,002 529 7.19




Des MoINES RIVER BASIN 113
Des Moines River near Boone, lowa—Continued
Daily Discharge, in Second-feet, for Water Years 1941 and 1942
Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar, | Apr. | May | June | July | Aug. | Sept.
1940-41

Teae 142| oss| bsso| 1,530| 430 430] 2,510 2,580 1,880 2,830( 47| 117
Y 151 298| ba70| 1.780|  416|  402) 2630 2,400 1,930 3.460( 416|110
3. 133 323| b470| 2;000| 430]  056| 2.6%0| 2,360 3,500/ 3,350( 388| 17
4, 125 340  400| 1,530|  88¢| b2,500) 2.830| 2,260 4,€s0| 2,830| 362 110
5. 151 362 673| 1,110| 02| b3,500, 3,000 2,160 4,270/ 2,540| 349 117
6......] 151 323  o41] b1,200(  9S8| b3,000| 3,250 2,080 4,430/ 2,320{ 876 125
Tis 151 323 1.050| b1,600|  375| b2,800| 3)280| 1,080| 4,270 2.030| 375 160
8. 151 336| 1,020| b1,500| b400| 2,580 ,200) 1,880 3,670 1,800 a1 274
9. 160, 416 '002| 1,300{ baso| 2,830| 3,180 1,730 3,200( 1,580 0] 117
10, 160) 500 850 1,180|  38%| 2,830 3,200 1,650 2,810( 1,30/  286) 142
151 sd0| 822 1,130| 862 2,060) 3,140 1,380 3,000( 1,200  310{ 002
160) 03| 746 1,070{ *a7s| 3,060| 3,080/ 1,430| 4,810| 1,1s0  252| 1,510
151 416 556/ 1,020 656 2,870 3,020 1,310/ 5,230( 1,110{  241) 1,300
160/ b300| 444 ‘u20 1,220) 2.630| 2,820| 1,270| 5,000 1,050( 219 1,160
133  b7oo| 00| 8B0| 1,680| 2,400 2,830 1,110 6,630 1,020( 188 1,160
16, 133 b7so| bhavo|  784| 2,140 2,360| 2,810( 1,050 6,000( 082 178] 1,280
17.. 142| bs00| 45|  700| 1,800 2,340 2,700 1,000/ 6,410( 941] 252 2,000
18.. 160|  878| bsoo|  700| 1,080 2,440 2,720 G20 5,620{ 859  230| 2,790
19.. 142| 1,130) b505| bO50| 3,810 2,700/ 2,680  £50| 4,850 822 230 3,370
20.. 125| 1,560 b&30| b750| 2,260 2,740 2,740|  822) 4,400, 765 208/ 3,370
21......| 142 1,7%0| 06| beoo| 1,430 2,650 3,080/ 803 A,770{  T46| 188 2,060

53000 142| 2/030| s06| ®d0| 'o20| 2.560| 3,500 s03| 3,180 46| 219 2,
835 198 20240 soo| ss0|  7s4| 2,700| B.900|  784) 2,830 746 208 2,400
i 160) 2.210) 522| 728| 078 2,6%0| 3,820 765 2,580, 728 108 2,320
35...0) 10| 2,000 60| 673 572 2,300 3,640 746 2,260 765 19§ 1,910
110 1,030 7e4| 600|474 2,410[ 3,600, €90, 2,010/  Ed0f  142] 1,450
133| 1.780| 1,020| 58| 388| 2.360| 3,520 56| 2,060 76| 142| 1,250
151) 1,410 1,180 5so| 416) 2.340| 3,150 673) 1,010/ 640  100| 1,000
142( ~'ssof 1,200( bgoaf....... 2,200 2,870/  784| 1,860| 60| 125 1,000
133|  580| 1,410 556(.......| 2320 26s0| 822 2080 673 117l 062
310}:.qi05 R i e [T I ECTT ity IR IR T [ .

1941-42

1oss a41| 3,800/ 2,500| beso| 3,260] £40) 5,340/ 1,030 2.510| 7,300/ 3,080, 1,220
20 o041 4,600/ 2.400| be0o| 2600] 041) 5,060/ 1,950/ 2,870 6,020( 3,040 1,3%0
3eiiins 1,110/ 5,280 2.400( hs7o| 2.560| 1,070 4,850| 2,300 4.060| 4.810( 2,940/ 1,510
45viin 1;360] 5.810( 2.410( DA60| 2.440| 1,560 4,700/ 2,650 7,210| 3,770/ 2,600 1,300
i) i 6,060 2,300 bB70| 2,200 1,080 4,630 2,760| 8.880| 3,000 2,870 1,460
6......| 2,010/ 8,070[ 2,300 bL5S0| 2,100| 2,160| 4,470 8,020/ &280/ 2,700) 2,870 1,080
7.0 2leol sis40f +al2e0] bo00| 20140 2.200) 4,300 3,600 7,230 2,490 2,870 2,030
800 3430 9lo0] 2,100 beao| 1,080 2,440 4,010) 4,630 7,510 2,300 2,820/ 2,340
Giievi 4:420) 030! 2.110] boo0| 1.780| 2.3200 3.670| 5,160 7,240 2,390 2,700 2,580
10......| 4)s60 sjos0| 1jus0] 17200 1,700 2,340\ 3,370 5,170| 5,900/ 2,200 2,740, 2,700
.oo...| 4,530 60,8800 1,480 bsoo| 1,000( 2,200( 3,140 5,850/ 5,070 2,510/ 2,720] 2,770
120000 alszol ios0| '7a6f  buoo| 1.030( 2,200( 2,980) 6,360 4,500( 3,1000 2,050/ 2,830
1300000 3i20) si500(  041f  bo6O| 1,580) 2,080 2,850) 6,780 4,140[ 8,020) 2,580] 3,420
1400000 alg40| sioao| 1,180f  bOSO! 1,510[ 1,880| 2,770 5,020 3,660 3,100/ 2,490) 3,720
16:15:0 9'G10| 5,920( 1510 b1,020] 1,460, 1,030] 2,050 4,300 3,240] 2,650 2,440 3,100
1625 2,200/ 6,020/ 1,780[*b1,120] 1,460 2,770] 2,860 3,720 2,950| 2,440 2,300/ 2,870
17......| 1.080| 5,620 1,880 bl,150( 1,300/ 3,020( 2,540| 3,440 2,830 2,610 2,240/ 2,700
1R 1,860) 5170/ 2,000 b1.200| 1,110 4,560( 2,460/ 3,330 2.0s0| 2,490 2,110{ 2,030
10,01 1,730 4,870 2,000] bi,260{ 1,020] 4,440 2,490) 3,140 2,560 2,630( 2,010, 3,120
20/ 1,600 4,650 2,010 1,360 1,000 4,540] 2.210I 3,000, .7+u|f 2300 1,030f 4,330
Al ,530| 4,700] 1,850 1,480 1,000 5.5rnl 2,210/ e,am} 2,740, 2,440 1,750, 4,090
2270000 15100 5.070) 1800/ 1.630] 1,000/ 5.980, 2,000 2,790, 2,580{ 2,110| 1,660, 3,300
PRy '430| 4,740 1,000, 1,880, 1,050 5,560, 1.9%0| 2,740| 2,460/ 1,760[ 1,360 3,020
2 ' 1,850/ 2,650/ 2,260, 1,860[ 1,450 3,000
1,800/ 2,550 2,1:ui. 20650, 1,360/ 3,040
20300 2,510( 2,140] 2,160 1,600 3,060
1.0s0| 2.440| 272400 2190 1,500 2,920
1,000 20410 2,580 1,850/ 1,860 2,810
i960 2,460 4,010/ 1,830 1,060/ 2,740
1,930/ 2,440 7,160 1,980 530' 2,680
....... ‘ 2.440[...0) 20490 1,290,

*Winter discharge measucement made on this day.
(b) Stage-discharge relation affected by ice.
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Des Moines River at Des Moines, Towa

Locarion.—Water-stage recorder, lat. 41°36'45”, long. 93°37°05”, in NE1
see. 34, T. 79 N., R. 24 W., at 2nd Avenue Bridge in Des Moines, 2.8
miles upstream from Raccoon River, and 41 miles downstream from
Beaver Creck. Control is dam of Iowa Power and Light Co., 1.8 miles
downstream. Datum of gage is 773.74 feet above mean sea level, datum
of 1929 where, prior to Oct. 1, 17941, float in pipe well was located.
Datum was 786.05 feet above mean sea level, datum of 1929,

DRAINAGE AREA.—6,180 square miles,

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 October 1932 to September
1942 in reports of Geological Survey. 1893, 1894, 1897-1927 in Iowa
State Planning Board report, “Stream Flow Records of lowa, 1873-1932."

AVERAGE DISCHARGE.—22 years (1915-27, 1982-42), 1,808 second-feet,

EXrREMES.—Maximum discharge during 1941-42 year, 9,330 second-feet
Nov. 10; maximum gage height, 17.25 feet May 12; minimum discharge,
760 second-feet (during period of ice effeet) Jan. 4; minimum gage
height, 13.28 feet Oct. 3.

1915-27, 1982-41: Maximum discharge, about 41,500 second-feet
June 7, 1918 (gage height, 16.5 fect, site and datum then in use) ; mini-
mum unregulated discharge, 24 second-feet Jan. 29, 30, 1940; operation
of sluice gates in control dam has caused brief periods of no flow.

Maximum stage known, about 23 feet, site and datum then in use,
May 31, 1903 (affected by backwater from Raccoon River).

REMARKS.—Records good except those below 1,000 second-feet, those for
no gage-height record, those for period when sluice gates were open,
and those for period of ice effect, all of which are fair to poor,

COOPERATION.—In 1941 gage readings obtained by arrangement with Des
Moines Eleetric Co. Thereafter, new recording station operated through
cooperation with City of Des Moines and Weather Bureau,

Monthly Discharge for Calendar and Water Years, 1941 and 1942

Discharge in second-feet
1 Run-off
Becond- | in
Month | foot-days Per Inches
| Maximum | Minimum |  Mean square mile

l')_ctobcr JOMOF Ch e i Ao 5,430 238 117 175 0.028 0.03
Noyember a6 e i, 33,122 2,460 146 1,104 A7 .20
DetemiBep et i 27,986 1,680 501 0803 146 A7

Calendar year 1M0..,. ..., 262,834 6,320 24 718 L1168 1.58
January 1041, ., , . 37,159 2,740 705
February,, . 31077 2,250 hi
March 80,112 4,240 076
April. 100,050 4,020 2,560
L s 44,920 2,8 V
AT R AN e 147,560 7,080 1,370
S A e e ] 50,277 4,050 GH0
Angost. i T 10,080 | 7l 162
Boptember.. . ..vviveeuenes | 40,479 | 3,400 138

Water year 1040-41......| 608,261 | 7,980 17
October 1041, ., ....oon..s... | S0 5000 1,100 |
November 186,440 9,260 3,510
December 77,830 3,430 | 850

Calendar year 1041, ..., 888,474 9,260 138
Janunzy 1042, 00,000 e iinns 80,420 7,110 760
ATy b o 9,170 5,080 1,800
M rehtsie s Lty 126,310 0,610 1,300
Apml e e 114,380 fi, 170 2,430
Mavi=that % N B ol 146, 600 8,040 2,470
Jiifiaz e S 140,210 8,300 2,700
1 LS R N, 112,580 7,050 2,470
August...... it C 86,420 4,100 1,680
Beptamber. .. . n i | 92,350 4.470 | 1,500

Water year 104142, .. .| 1,327,290 9,260 | 700
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Des Moines River at Des Moines, Iowa—Continued

Daily Discharge, in Second-feet, for Water Years 1941 and 1942

Day Qct. | Nov. | Dee, | Jan. Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.

104041
238 146 7 1,780 600/ 676 2,600) 2,800{ 1,370 3,320 705 138
220 328 528 2,740 075 676 2,7200 2,080( 1,760 8,760 555 162
220 270 570 2,460 045 0231 2,0000 2,500 5,700 4,060 514 (16
298 328 501 1,700 630( 1,040 2,020f 2,440( 6,800 3,700 474 556
194 328 630] 1,140 G645 1,5680) 4,100 2,280| 6,510[ 3,180 474 276

210 328 788| 1,010 615 2,500\ 3,540) 2,100) 5,500 2,700 447 186
1M 328 1,120 992 645 2,750) 3,700 2,080| 5,380 2,410 408 186
194 316) 1,300| 1,210 615 2.?001 3.650) 2,010 5,010[ 2,100 420 194
184 374 1,300f 1,540 045 2,600] 5
194 488} 11,3001 1,550 B16{ 2,7200 3,500 1,700{ 5,150 1,760 351 267

11e e 202 S04 1,120{ *1,470 570{ 2,050/ 3,5600 1.080] 4,040} 1,740 340 1M
18 104 738] 1,010{ 1,450 600 2,850, 3,450/ 1,600] 5,630 el.wﬂz 328| 362
178 700 8701 1,430 1,500, 3,000, 3,340( 1,470/ 6,810 el,400 05|

194] Db350] 501| 1,350, 1,840] 3,210/ 3,320 1,340, 7,120/ el,280| 285 1,320
170| b700 545| 1,220{ 1,540, 4,240 3,130/ 1,340 7,470 el,180] 276 1,300
3 | al, 1,000] 3,500( 3,000{ 1,220( 7,080| el,130 1
bo00| 5] aLi0%0| 3.330| abo%0| 3.050| 1130 T e
) 2 a ,250| a3, 2. 1,120/ 7,080 el, a ¥
b1,300 @15 ﬂuaaf 2,080 3,160/ 8,000/ 1,0000 7,360/ 1,020, 328 1,000
1,520  615] 705\ 1,860 2,050, 2,050 992 6,210/ eS80, 206 2,750
1,720/ 675 a788) 1,700/ 3,030| 2,950/  O75| 5,320 10| 267 3,320
2,010  €60)  870] 1,580/ 2,050 8,110/ 005 4,650 ¢S50/  258| 3,400
3300 goo| 098] Loio0| 2.7s0| Bl  9ee| 8080 0|  ods| 3800
1 i dis " ‘l' Ir” 8 9y €8 - '
2460|7220 §22| 1,1400 3,050 4,020  888| 8,210] 700f  220) 2,600
2,410(  788|  905| 1,040{ 2,820 3,030| 820/ 2,850, ¢820[ 220 2,460
2, ; a 02 L630| 4,82 8 : e ¢
2,300 1,040/ a854 20 2,630 8,820 a7| 2,510/ 860|210, 2,080
2,1200 1,810] 804 837 2,600] 3,730 771 3,110] e880]  210] 1,720
1,9000 1,410 s04| 788 a2,540| 3,700  77i| 2,000[ 005 178 1,520
1,680 1,540 804(....,..| n2,470| 3,370 705 2,000 837 178) 1,280
1,000 1,600  771|.......| 2,410 3,080 8§20 2,440 705 178 1,870
o BB I T s i LT e 18010 |siney 400 152 | S
,58 4 870\ 5,060( b1,300] 6,170 2, ; : i
S50 340 bebo| 5.0%| biiaso| 5.0%0| 3470 a.000| 70s0 4.100| 1,500
‘ 37 L080| b1,350) 50300 2,47 : i § :
; 3,310[ his0| 4,730| bl,400| 5,670( 2,850, 3,470 5, ; :
,520 i b 5,670 2,850/ 3,470 5,840/ 3,910, 1,700
6,740} 3,210[ b760| 3,800, 1,750, 5,460 3,430[ 4,430 4,510 3,7 1,870
0,080f 3,000 b770| 3,710, 2,120{ 5,200 3,070| 6,410, 3,970| 3,830[ 1,720
7.,0800 3 b800| 3,430 2,870) 5,100 4,620( 8,000 3,470( 3,530 1,650
§,6600 2,940/ bOOO| 3.110| 2,050/ 5,020/ 4,810/ §,300| 3,110{ 3,470{ 1,820
09,0800 2.750] b1,000 2,940 2,940 4,800/ 5,170 7,690 2,000| 3,450{ 2,100
9,260{ 2,620{ b1,200| 2,680 3,000{ 4,080 5,670{ 7,970{ 2,810{ 3,430] 2,550
9,260) 2,450/ b1,300 2,490 2.850/ 4,500| 6,170/ 7,910 2,850{ 3,270 2,730
8,730) 2,320| b1,400| 2,410| 2,830| 4,240/ 7,950, 7,180/ 2,700 3,100{ 2,600
7 70| b1,450| 2,320) 2,850/ 4,030] S§,910/ 5,000 2,880/ 3,130 2,040
b1,5000 2,340 2,810/ 3,850| §,800| 5,200 3,300( 3,080/ 3,110
bl,600| 2,120| 2600| 8,710/ 7,800| 4,750 4,450| 2,900/ 3,810
b1,700| 2,050, 2,450\ 3,570/ 0,810{ 4,350 4,080] 2,810/ 4,280
1,800 2,000( 2,700/ 3,430| 5.7 4,47 ; : 3
b 2 00| 3,430] 5,760 3,970| 3,530 2.730| 4,030
b2,000| b2,050| 4.600| 3,270| &,170| 3,750| 3,080 2,640| 3,810
: b2,150| b1,000| &.500 &,100| 5,060 3,550( 3,1100 2,470| 3,450
2,270 b2,400 b1,700| 5,430 3,000 4,810] 8,330 4,080] 2,320/ 3,200
2,210 b2.650| b1,000| 5,800 4,000 4,550 3,570 8,100] 2,180/ 8,710
Al 2,140 3,000} b1,000| 5,8200 2,000 4,870/ 3,810 2,020 2,140| 4,470
29......] 2,050 3,710 2,750 4,160( 3,690 2,900/ 1,980| 4,350
23......| (8,000 4,160 a'580| 3.0500 3,410 2,200 1,800 3,870
24,....] 1,020 4,700 2.430) 3.810/ 3,110 2,470/ 1,750 3,630
DEaE .| 1,850 5,650 2.430| 8.600( 3,040 3,040/ 1,680 3,
5, 1,780 f,410 2,700 3,510/ 3,060 3,370/ 1,920 3,710
3l 19 870 56200 30950/ 207000 3.080] 2.710| 31060
28,000 1,720 7,110 2.090) 38,2100 2,850, 4,080 3,230/ 3,530
29......| 1,730 1,500/, 2,510/ 3,130 3,800, 3,750{ 3,210( 3,410
80......] 2,140 ,290| ; 2,5000 3,130, 4,430 3,6100 3,080 3,330
g1} gl 3,210 5,0400....... AR | :unui ....... i 3,4100 2,280]..... =
3 ) 1 |

Note—Sluice gates in central dam open July 12-27, 1041; June 26 to Sept. 4, 1942,
*Winter discharge ement made on this day.

(n) No gage-height record; discharge interpolated.

(b) Stage-discharge relation affected by ice,
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Des Moines River below Raccoon River, at Des Moines, Iowa

LocarioNn.—Water-stage recorder just upstream from Scott Street Dam,

lat. 41°34°563”, long. 93°36’45”, in NW14 sec. 10, T, 78 N,, R. 24 W,, at
Secett Street Bridge in Des Moines, 100 feet downstream from Raccoon
River, 1 mile downstream from dam of Iowa Power and Light Co., and
214 miles downstream from dam of Des Moines Water Works on Rac-
coon River, Datum of gage is 773.74 feet above mean sea level, datum
of 1929,

DRAINAGE AREA.—9,770 square miles.
RECORDS AVAILABLE.—April 1940 to September 1942,

ExrtrEMES.—Maximum discharge during 1941-42 year, 17,000 second-feet

May 12 (gage height, 9.03 feet); minimum, 850 second-feet Jan. 2
(gage height, 4.84 feet).

1940-41: Maximum discharge, 13,000 second-feet (estimated) June
16, 1941; minimum daily, 80 second-feet (estimated) July 27, 1940;
minimum gage height observed, 4.21 feet July 25, 1940,

On Sept. 19, 1938, a discharge of 27,200 sccond-feet was measured
by current meter near the crest stage (gage-height, 13.56 feet, present
site and datum). Flood of May 31, 1903, reached a stage of about 21
feet, present site and datum, from profile by City Engineer's office
(discharge, about 70,000 second-feet, from slope-area computation
based on flood profile and area taken in 1936 at present gage site).

REMARKS.—Records good except those for periods of ice effect, which are

COOPERATION.

fair. On Raccoon River, about 21 miles above station, water for muni-
cipal supply of Des Moines is taken from infiltration galleries which
are 150 to 300 feet from river and generally about 30 feet below grade.
Net effect of pumpages, storm water, and diversions not known.
Average monthly pumpage from galleries and at sewage
plant, in second-feet, computed from records furnished by Des Moines
Water Works and by City of Des Moines. Water-stage recorder in-
spected by employee of Des Moines Water Works.

Monthly D{sclmrg_e___for Calendar and Water Vears, 1941 and 1942

. Discharge in second-feet Pumpage (see -ft )
Seconid- Run-off
Maonth foot- ] 1

days |-t P'er Inches | Water |Sewerage

Maximum Minimum | Mean | sq mile Plant Plant
11,105 431 285 361 0.037 0.04 21.5 13.6
47,206 3,530 300 1,574 61 18 | 20.0 15.8
43,008 | 2,600 70| 1,417 J145 A7 | 202 20.1
60,910 |' 3,500 1,200 1,005 .201 .23 19.3 19.7
59,370 4,730 1,000 2,120 217 .23 19.4 20.9
125,870 6,110 1,200 4,060 410 A8 16.4 22.2
124,760 5,000 3,180 4,150 426 A7 20.1 22.2
.| &7 ,880 3,460 1,060 1,867 A0 .22 2.7 20.9
210,010 13,000 1,500 7,330 LTa0 B4 23.5 22.4
67,101 &, 650 it 2,105 222 .26 26.2 19.0
16, 806 1,300 240 542 055 G 27.8 1T.1
53,930 3,840 2 1,798 154 .21 23.3 14.5
888,876 13,000 200 2,435 L2490 3.30 22.0 18.9
107,080 0,030 1,860 a,454 Ldh4 .41 21.4 18.4
243,840 11,200 4, 8l 8,128 .532 .03 20.4 18.4

108,780 i, 050 1,550 4,541 .62 42 21.0 17,
Calendar year 1041, .,..,..|1,247,237 | 13,000 200 3,417 L350 4.76 2.1 10.3
January 1042,..............| 130,116 11,5600 il 4,458 AB0 .53 21.90 15.1
1, T T O S 110,070 7,050 2,200 3,031 A02 42 21,8 17.7
......... veadd| 208,060 10,300 2,300 0,741 90 .50 21.6 22.2
,,,,, 163,720 5,860 3,720 5,457 650 .02 22.0 24.8
ceavy| 220,100 16,400 3,760 7,300 Lol 87 22,2 26.1
..... 211,520 | 10,600 4,340 7,051 122 .81 25.1 28.0
<ee..| 208,050 | 10,600 | 3.8%0 | 6,711 687 J9| 27 26.6
....... 133,380 7,850 2,070 4,303 440 .51 28.0 24.6
,,,,,,, 27,610 6,100 2,450 4,254 435 40 26.1 20.9
Water year 1041-42, ... ... 11,002,226 t 16,400 i 76 5,458 550 7.60 2.2 22.0
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Des Moines River below Raccoon River at Des Moines, Iowa—Continued

Daily Discharge, in Second-feet, for Water Years 1941 and 1942

: |
Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June [ July | Aug. | Sept.
104041
1y 431|  390| a1,300| 2,550/ a1,200| 1,200/ 3,150| h3,460 1,500 4,650 a870| 2090
PRt 417 532| a1,0000 b3,500| al,150] 1,320 3.460| a3,250] 2,790 5,050 af00 232
e 431)  517|  a020] b3,300] al1,150| 1,840| 3,600 a3,100/a10,100 5,450 a700| 1,220
AR 417| 532 * a080| b2,700| al,100] 2,240/ 3.720| a3,000| 18,330, 5,020 aB50| 1,450
Biiia 404| 517 1,060| 52,500 a1,100| 3,600 3,940 2,750 7.5uo| 24,2000 ablo] 730
390 532| 1,300 b1,700| al,050/ 5,520] 4,290 a2,650| 7,030 a3,700| h566 444
404 517| 1,780! bl1,600| al,100| 5,840 4,490 a2,600| 6,770| a3,300 750/ 356
300, 517 1,950 b1,900| al,050) 5,650, 4,530 a2,500( 6,280| a2,000| 655 344
a7 566/ 2,010] 12,300 bl1,100] 5,230 4,490 2,420| a7,430| a2,500 554 473
417 750) 1,950/ b2,500| b1,050] 5,1000 4,450f 2,300| a7,560| 22,300 502 417
]
300 966 1,700 2,600/b*1,000/ 5,180 4,450/ 2,180| a&,240| a2,200( 488/ 356
404| a1,100 1,540/ *2,450| b1,100| 5,180 4,370 2,040/a10,500| a2,000( 473 479
390 a050 1,130 27330 3300 5,180 4,200/ 1,020/al1,000| a1,800(  546f 1,020
300 a750] 710/ 2,210} 3,530| 5,650/ 4.170{ 1,780/all,500 al,700, 458/ 1,730
379 a%00 832! 2,070| 3,280| 6,110{ 3,940 1,670a12,000, al,G00| 417| 2,040
1
367 al,000 710 1.95(1! 4,2100 5,060{ 3,700 1,620{a13,000{ al1,550 a67| 2,510
350 31,2001 770| 1,800) 4,730{ 4,410{ 3,720) 1,510{a12,000f ul, 450 4581 2,300
344) al,600] 066/ 1,620 4,450, 3,830 3,7500 1,400/all,000] al,400| a1,100| 2,660
233 21200 1,130/ 1,280 4.020] 3,640/ 4,060/ 1,350| a9,000| 1,300 &1,300| 8,500
356] *2.360] 1,150/ 1,400/ 3,360/ 4,130] 4,020] 1,280| a7,500| al,200, a700| 3,800
) s 333 2,020 1,150 1.500] 2,820/ 4,210 3,000 1,250| 6,330 al,100 502| 3,040
v T 304] 3,050[ 1,100/ 1,700/ 2,480, 3,980| a4,300] 1,250| 5,560 al,050 458 3,000
R 205 3,4090{ 1,130/ 1,730, 2,070] 3,830| h4,050| a1,220| 5,020| h1,060] 417 3,250
UG 2058 3,5300 1,150] 1,640 1,080{ 3,040( ah,000| a1,300) 4,450 u1,000 470 3,020
LR 344) 3,5000 1,280/ 1.540) 1,730| 3,830| ad.000| a1,250 3,940 hs98|  307| 2,820
20,.....] 333| a3,300) 1,540/ a1,450] 1,480 3,600| ad,700| a1,150| 3,300 a050|  S04| 2,420
Y 85| 13,000, 1,050 al,300{ 1,380 3,500| ad,500 al,100| 3,720 al,000|  323| 1,050
28, .1 304| a2,5000 2,210 a1,350| 1,280/ 3,320| a4,400| 1,080 5,520 al,100| 285 1,0
A 205| 12,000 2,390| al,400(,......| 3,250 ad,100| 1,060 5,770 al,200,  276| 2,040
Blakaans 304| al,700f 2,540 al , 8004....... 3,180( a3,600( 1,130 5,000  ho43 2681 2,010
Bl S14(.......] 2,000] a1,200... Bia20)nihn | LiRB0 s il 240, vivis
1041-42

Lo.ooo | 2,240 10,3000 4,730) b1,8000 17,7500 b2,300] §,800] 8,760 4,840| 0,070 7,230 2,860
2......] 1,730] 9,070} 4,640 676! 7,230 b2,500] 8,500 3,800 4,420 10,000 7,850/ 2,480
3.1 1,560 8 540| 4,550 b1,200/ 6,450] b3 000| 8,1200 4,550( 4,730/ 9,600 6,970{ 2,540
4......] 1,700] 8,430] 4,420/ bh1,300{ 5,930 b3,300{ 7,800 5,660 5 8,750| 6,200f 2,860
5......| 2,730 8,540 *4,340{ b1,400| 5,700 3,880 7,490 6,360 8,490 7,020 56,8001 2,070
Boovves| 2,850 0,180 4,130( b1,500) 5,370 4,800 7,280| 8,830 0,700 5,000| 5,370] 2,820
7.0 6.080] 10,400] 4,000 b1,600| 5,000 3,180 7,0200 7,900 10,600f 5,180 §,0400 2,760
8..... 6,030 11,0000 3,840 b1,750] 4,860| 5,040 6,710] 8,010| 10,300/ 4,400| 4,820{ 4,180
9. ....| 5,600 11,200, 3.080| b1,000! 4,510 4,010( 6,400| 8,400 10,400/ 4,210/ 4,080f 5,270
10......| 5,730/ 11,000{ 3,450) h2.000| 4,340 4,730| 6,100 8,910/ 10,400 4,170| 4,380] 4,130
11......| 5,600] 10,400 2,860 b2,100{ 4,210] 4,600 5,750 13,300 10,200] 4,130/ 4,170 4,000
1250550 5,350/ 0,440 2.010{b*2,260| 4,170| 4,550| 5,510 16,400, 0,230/ 5,460/ 4,040 3,880
185 4,8100 8,5400 1,730 h2,300] 4,0000 4,460] 5,460| 14,700 8,170/ 5,660, 3,880{ 4,170
14......| 4,870/ 7.900{ 1,550 b2,400| 3,840 4,200/ 5,000 12,500/ 7,330\ 9,230( 3,700/ 5,180
Biiails 4,0200 7,800| 1.980| b2,500| 3,680 4,170) 4,860( 10,200 6,560/ 7, .mu' 000
16......| 3,680 8,010 2,510{ b2,700| 3,640| 4,550, 4,770 8§,490( 5,900/ 7,850 3,450{ 6,100
17520 2200 §,270| 3,110] b3, 3,180{ §,120| 4,600 7,800/ 5,560/ 7,640/ 3,330 5,460
18...... 3,050 8, 3,260| b3,400| 2,540| 9,650, 4,510 7,680 5,270| 6,400 3,110/ 5,510

10......| 2,700, 7,750 3.330| b3,700| 2,340{ 9,550, 4,420| 7,170, 4,050| 6,150/ 2,970 4,
| g e 2,700 7,430 3,2‘305171.3001;'2.210 0,440] 4,460 6,800 [i,:l?(l' L800) 2,820) 4,680
F I 2,0200 7,070 3,150 b5,000 b2,350| 0,490 4,200 6,500 6,100 5,33(![ 2,700 5,420
21950 3,360 7,070| 3,150 b8,200| b2,450] 10.000 4.0%! 6,150/ 6,450 5.000 2,580 5,370

2o 2.920! 7,330 4,080| b7,200{ b2,550| 10,300, 3,920| 6,150 6,200 4,340 2,370| 4,
b IR 2'630! 7.070| 6,050] bS.000| b2,500{ 9 810 3 720 5,700] 5,560| 3,880| 2,240 4,550
YR 2.480| 6,970] 5,140 b9,000| b2.400{ 9,280, 3,720, 5,420 5.370% 5,4200 2,070, 4,460
28, .05 2,300/ 6,050 5,000/b10,000| b2,350) 0,330 4.460| 5,140 5,320/ 7,170] 2,580/ 4,510
27......| 2,570{ 5,700| 4,770(b11,000{ b2,300| 9,440 4,130 4.950 5,870 £,3001 4,130 4,460
28550 2.540) 5,370 4.200/b11,500( b2,200( 9,600{ 4,000/ 4,770) 5,580/ 10,100{ 06,050 4,340
i 2,330, 5,000 2,970 0001 e e 0,700) 3,8%0 \550| 8,220/ 8,750 6,500, 4,170
o] 2,830 4,860| b2,000| §,800]....... 9.600| 3,720 4 460] 8,170/ 8,270, 5,000/ 4,080
1. o] 10008 b1,500] $,330(....... 9.330/....... 4,350].. 0000 | 7.380| 3,640].......

*Winter discharge

measurement made on  this day.
(n) No gage-height record; discharge computed on basis of records for
River at Des Moines and Raccoon River at Van Meter,
(b) Stage-discharge relation affected by
(h) Computed from wire-weight or float gage readings.

ice.

Des Moines
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Des Moines River near Tracy, ITowa

LocATioN.—Water-stage recorder, lat, 41°16'55”, long. 92°51’30”, in SE1
sec, 19, T. 75 N., R. 17T W., at old Bellefontaine highway bridge, a third
of a mile downstream from bridge on State Highway 92, 1 mile east
of Tracy, 3 miles upstream from Cedar Creek, and 6 miles downstream
from English Creek. Datum of gage is 671.78 feet above mean sea level,
adjustment of 1912,

DRAINAGE AREA.—12,400 square miles.

RECORDS AVAILABLE.—March 1920 to September 1927 (winter records frag-
mentary), March 1933 to December 1935, February 1940 to September
1942, April to December 1910, gage-height records collected at same
site by Corps of Engineers, U. S. Army. Fragmentary gage-height
records since 1920 available in reports of U. S. Weather Bureau.

AVERAGE DISCHARGE.—11 years (1920-27, 1933-35, 1940-42), 3,572 second-
feet.

EXTREMES.—Maximum discharge during 1941-42 year, 28,000 second-feet
Nov. 2 (gage height, 15.69 feet); minimum, 1,760 second-feet Jan. 3
(gage height, 3.54 feet).

1920-27, 1933-35, 1940-41: Maximum discharge, 54,600 second-feet
June 28, 1935 (gage height, 20.20 feet, from gage reading at crest of
flood) ; minimum, 95 second-feet (during period of ice effect) Feb. 28,
1940; minimum gage height observed, 1.98 feet June 7, 8, 1934,

Maximum stage since 1851, about 25 feet May 31, 1903 (discharge,
about 100,000 second-feet). Flood stage, about 14 feet.

REMARKS.—Records good except those for periods of ice effect or no gage-
height record, which are fair.

COOPERATION.—Station operated through cooperation of Army Engineers;
gage-height record collected in cooperation with U. 8. Weather Bureau,

Monthly Discharge for Calendar and Water Years, 1941 and 1942

Diseharge in second-feet

Run-off
Second- in
Month foot-days \ ¥ Per Inches
Maximum Minimum Mean square mile
| i

October 1040, ...............] 14,464 02 | 364 467 | 0.038 0.04

November, .......... vesssnel 46,337 3,580 400 1,546 L1256 L4

i b e | 46,120 | 2,720 650 | 1,488 120 14

Colanduxiyenr 1040, o oL N | O A IO [ e Dl st e as s,

January 1941, ..., coennn,.. g | 3,460 1,400 179 21

February 10,800 1,320 203 32

7.040 1,800 340 40

f, 920 3,700 A8 42

3,080 1,410 189 22

June 21,000 1,630 L6uT 7

July, fi, 340 1,130 200 24

Auguat 1,860 440 067 08

September., 12,400 422 248 28
Water year 1040-41... ... 1,085,967 21,000 and
October 141,00 0oiss, 228840 | 17,000 | 2,170
NavembAr s ey 360,010 27,000 5,880
I & DO s s s A s e 168,570 15,100 2,500
Calendar year 1041....... 1,727,166 27,000 422

January 1942, .. ... 0ieinsns 204,950 | 14,300 1,800 533 .61

Febeulry: s S 153,200 4,040 3,100 441 .46

: 264,530 14,300 4,120 088 79

162,900 10, 500 4,360 .519 .58

3 320,350 23,400 4,400 .857 .99

7 245,160 13,600 5,100 . 659 T4

2 308,660 19,400 4,800 LE03 93

. 147,850 8,650 2,370 385 .44

| 143]e40 8120 2,600 S | .37 43

_ Water yoar 104142, .. ...| 2,738,750 | 27,000 | 1,500 | 3 | 805 | 8.22

Note—Stage-discharge relation affeeted by ice Nov, 30, Dec. 7, 20, 1940: Jan. 4 to Mar. 8,
1041 ; Jan. 4-17, 20-24, Feb. 19-21, 1942,
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Des Moines River near Tracy, Iowa—Continued
Daily Discharge, in S S( cmid f('ct for Water Ymm IIUI and HH:..

Day Oct. | Nov. | Dec. | Jan. | Feb, | Mar. | Apr. | May ‘ June | July | Aug. | Sept.
642 400| a1,800] 23,820 1,6%0| 1,800| 3,760| 3,950 1,710{ h5,220{ 1,070 422
622 414| al,600] 3,000 3.5-‘!0 1,900) 2,700 3, aﬁul I, 630 h'5 o] 1,0%0 430
574 4602| a1,150, 3,480] 1,600, 2,300, 3,5880| 3,630, 3, ﬁslrj L, 240 02 470
574 566| al,000] 3,110 1,660 2,500, 4,050 3, 490| 11,300| h&,200 004} 3,500
574 536| al,100] 2,600] 1,770] 2,400 4,150 3, S'OE 10,200 bl..\"l}i 8§58 4,220
565 565| al,200) 1,850{ 2,100{ 2,300 4,320 3,240 8,460 h4,200 7881 2,450
538 583, 1,350 |.500| 2,2000 2,500, 4,570 3, 1?")! Ts 3JU h3, 880 Ti7| 1,760
521 &83| f1,700{ 1 400{ 1,750, 3,000] 4,8200 3,050 4, b)ﬂ h3, 400 823) 1,550
521 503] 1,040 2,200 1,400] 6,950 4,880 2, "WCIJ 13; h[)(‘}{ h3,190 M2 1,710
503 612 2,000 2,100 1,320] 5,840] 4,850] 2,770] 21 U(?U( h2, 920 sl g
478 734] 2,000| 2,350] 1,400| 5,380] 4,850 2,610] 18,500| h3 01{], 77 84
486 ab00| 1,880] 2,800 *1,550] &5,100] 4,860 2 470 11,400 IJE,tlﬂ(] 823 G32
462 ab00| al 800! 2,600( 6,800] 35,2100 4,790, 2,340 12,000| h2,580 746 32
454  a450) al,3000 2,400) 10,800] b5,480| 4,670] 2, 1350 11,800 IJ2.I1{! 8811 1,030
A446)  aBS0|  af00) 2,5000 0,000 6,100 4,500 2,060] 12,000 k1,050 745 2,770
440]  a800] o760 2,000 7,800) 7,040] 4,420] 1,050] 12,000] 1,800 622] 10,400
440( al,200 a700{ 2,000 7,200 60,0000 4,260 1,8580] 12,100 h1,700 745 12,400
438! 02,0000  aGBO] 2,2000 6,500 §5,140) 4,330 1,870 11,000 h1,930/ 1,030{ 7,070
422 2,3:0 a7h0] 2,400] 5,600 4,570{ 6,000{ 1,730)110,300| h1,850( 1,410{ 4,330
407 2,140 000 1,550 4,900 4,420/ 6,920, 1,600{ f8,700| h1,640{ 1,860} 3,750

4,7200 5,570[ 1,500 7,640
4,800, 4,660 1,430] h6, 760
4,500) 4,500 1,410) hé,020)
4,320) 4.7 1,600( h5,200
4,360] 4,900| 2,110{ h4,730
4,280 4,960] 1,000| hd, 32("
4,030{ 4,820{ 1,620 h:i.FSO
3,050] 4,720 1,450'; k3,630
3,850, 4,640/ 1,420 h3.450
3,8000 4,360] 1,740) h6,130
3,780}, ..., BU1B0Y s
4,120 10,500| 4,490 5,240( 11,500{ 8,600 4,280
4,240( 10,100/ 4,400| 5,120/ 12,100, 7,870 3,620
4,730| 9,640 4,880 5,100 12,100{ 8,05 3,110
*5,450) 0,160) 6,560) 5,800) 14,100 7,370 800

5.0 3.970) 15,200) 5,140| 2.000| 7,520 5,600 §.700| 7,100 6,060| 13,300 6,460 3,060
Govevne| 7,520 13% 4,070| 2,2000 7,530| 5,880 8,350 12,300) 8,350| 0,740) G,100] 3,190

10......| 17,600f 13, 4,310, 3,500, 5,500, 6,130 7,140/ 9, 11,700 6, 4,700; 5,930
11...,..| 15,000 13,200, 3,080\ 3,640 5,320/ 5,850/ 6,810/ 12,600/ 12,400, 5,330/ 4,570, 5,180
12,.....] 9,020| 12,400\ 3,550( 3,720( 5,220, 5,610/ 6,500/ 20, 13,6000 5,000 4,430) 4,540
13......| 6,840 11,100 3,110{ 3,800 &,060| 5.480! 6,220 22,700/ 11,600/ 5,720, 4,250( 4,140
140 8, 10,300( 2,880/ 3,850( 4,080 5,370 6,000/ 23,400 0,840| 11,600{ 4,100) 4,420
15,05 a, 9,400] 2,500|  3,900] 4.910| 5,450 5,810{ 20,100 §,230| 19,300 i.uml 5,260
185502 5,400) 0,120 2,780| 4,200/ 4,9%0| 5,460 5,640 15,100/ 7,260/ 11,600/ 3,810{ 6,800
) AT 4,700/ 9,160 3,320] 5,500/ 5,350/ §,880! 5,460| 11,600/ 6,560| 9,520 3.650[ 6,540
18SE 4,200/ 9,320/ 3,810] 8,200/ 4,850| 14,300 5,270 14,700 6,130] 8,740) 3,610{ 6,000
10......| 3,000/ 9.140] 4,070 11,100 3,300 13,000{ 5,120| 14,700/ 5,910\ S,040| 3,440/ 8,120
20,.,...] 3,700{ 9,120/ 4,110] 10,500/ 3,100] 12,300, 5,000/ 10,900{ 6,300 10,400/ 3,200{ 6,640
20,,....] 5,120/ 9,120, 4,040/ 9,600/ 3,200/ 11,700 4,070( 0,560/ 9,020 14,200{ 3,140| 5,750
22000007 11.200) 8,400/ 3,970 £,600 4,080| 11,500 4,850 8,760 ®,080 §,740) 8,050 5,560
23,.....| 16,000{ 8,060 5,060/ 8,400 4,110/ 11,600/ 4,670| 8,100 §,040| 7,340/ 2,860\ 5,510
24......| 11,6000 8,060 15,100( 9,400 3,800| 11,600 4,500 §,1000 6,080 6,680 2,030/ 5,140
26......| 6,050 7,770[ 14,700 10,500 3,920 11,000] 4,360 7,500 6,180] 4,560) 2,400 4,790
20......| 5,030] 7,250] 0,540( 14,300] 4,100 10,800] 4,400/ 6,920 6,300/ 06,3001 2,370f 4,060
ot 6,660 6,8000 0,000 12,600, 2,040/ 13,000( 5,080 6,520( 7,070 10,000 2,030( 4,040
28......| 6,740 6,500( 74100 11,800] 3,030] 11,900/ 5,180{ 6,160] 6,300 0,840{ 4,530 4,610
29,... 5,2200 6,160/ 6,050/ 11,700..,,... 5,160 5,010 6,600 13,800, 6,220] 4,500

...... 4,530) 5,880 a5,000( 11,90 4,730 5,620| 10,500| 12,000 7,250 4,360
AL, 5N 5,130)....... 4,350| 11,300 L e T (S P A 10,500{ 5,560].......

*Winter discharge measurement made on this day.
o (a) No gage-height record; discharge computed on basis for stations at Des Moines and
ttumwa,
(h) Computed from wire-weight gage readings.
(f) Computed on basis of partly estimated gage-heights.
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Des Moines River at Ottumwa, Towa

LocarioNn.—Water-stage recovder, lat, 41°00°, long. 92°24°, in NE1} see. 25,
T. 72 N., R. 14 W,, at Vine Street Bridge in Ottumwa, 5% miles up-
stream from Village Creek and 10 miles downstream from South Avery
Creek. Datum of gage is 622,77 feet above mean sea level, datum of
1929.

DRAINAGE AREA.—13,200 square miles.

Recorps AvarLaBLE—DMarch 1917 to September 1927, January 1929 to Sep-
tember 1930, October 1930 to March 1935 (at site at Eldon), and March
1935 to September 1942 in reports of Geological Survey. Mareh 1917
to September 1930 in report of lowa State Planning Board entitled
“Stream Flow Records of lowa, 1873-1932."

AVERAGE DISCHARGE.—25 years, 3,998 second-feet.

EXTREMES.—Maximum discharge during 1941-42 year, 29,000 second-feet
Nov. 3 (gage height, 9.96 feet); minimum, 1,270 second-feet Jan. 3
(zage height, 1.06 feet).

1917-41: Maximum discharge observed, 58,700 second-feet June 11,
1917 (gage height, 16.56 feet, site then in use) ; minimum daily, about
30 second-feet (1egulated) Jan, 27-29, 81, Feb. 2, 3, 5-7, 1940.

REMARKS.—Records good except those for periods of ice effect, which are
fair. Diurnal fluctuation at low stages caused by power plant above
gage, I'lood stage, about 9 feet.

COOPERATION,—Station operated under provisions of IFederal Power Com-
mission Project No. 925 (City of Ottumwa). Gage-height record collected
in cooperation with U. S. Weather Bureau.

J1I(i1?fk1"ﬂ Dmchmge fu: Calendar and Water Ymm J‘MI and 1942

Discharge in second-feet
Run-off
Second- in
Manth foot-days y Lo Per Inches
| Maximum | Minimum Mean square mile
el e : — e e

October 1040, ............... { 15,352 | 080 240 406 | 0.038 0.04
NOPemhel o, meeesiee ool | 45,562 3,740 319 | 1,510 | 115 13
Db . i i A aasan s 47,707 2,670 300 | 1,542 | A17 .13
504,378 | 12,760 30 | 1,624 | .123 1.66
69,200 | 3,300 1,200 | 2,935 | L1609 .19
110,580 | 10,000 1,350 3,049 | .299 31
142,510 | 8,200 1,000 4,607 348 40
145,620 | 7,400 3,740 4,854 308 41
73,800 4,230 1,340 2,884 (181 .21
| 270,580 22500 1,730 0,010 (683 .76
July. . ol 88,720 0,340 1,140 2,862 217 .25
ATy i 27,621 1,750 286 A1 .068 .08
Beptembor. LU 96,802 13,700 413 3,227 | 244 2T,
Water year 104041, .| 1,134,854 22,600 240 5,108 | 245 3.18
Octaber 1941, ... ovio.. . 00,840 | 22,400 | 2,200  s414| e8| .18
November, ..o 2l 376,980 28,400 0,200 12,670 1852 1.06
T R R 185,800 18,800 2,810 5,005 454 .52
1,840,203 28,400 256 5,067 384 5.10
216,790 18,800 1,870 0,003 | 530 .61
169,300 11,600 3,130 0,040 458 A8
274,680 14,100 | 4,800 8,861 | L671 7

195,030 11,000 4,180 0,501 | -402
333,510 22,700 4,300 10,760 | 815 04
249,210 14,100 | 5,100 8,307 | -629 .70
328,010 20,000 14,970 10,580 802 .92
A | 157,690 9,580 2,580 5.087 1385 44
Betdamber. 0o . iy s 146,610 | 7,810 2,040 4,887 370 41
Water yonr 1941-42. .. ... 2,804,510 ! 28,400 | 1.870 | 7.030 | 601 .13




DES MoINES RIVER BASIN 121
Des Moines River at Ottumwa, Iowa—Continued
Daily Discharge, in Second-feet, for Water Years 1941 and 1942
Day Oct. | Nov. | Dee. | Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.
1040-41 [ ‘
|l 686| 304 b2,0000 2,830] 1,520 2,2600 3,7400 4,230/ 1,850| 6,320( 1,170/ 462
s 612 302] b1,780] 2,020 1,450 lﬁuu| 3,770/ 3,920 1,730 5.1.1.'ﬂ| 1,030 413
Jhons 6120 310| b1,55¢| 8.800) 1,770| 2,030{ 3,840| 3,720 2,830 6,340] 1,010 948
i 662) 457\ b720| 3.010| 1,830\ 2,520 4,330, 3,500/ S8.360 6,080, 1,010/ 1,130
Bainis 600{ 580/ b390| b2,800| 1,540| *2,500| 4,300 3,420) 11,200 5,320 5,900
Biaant 589 480! bO30| b2,350 2,010| 2,300] 4,300; 3,330, 9,910 4.830[ 833 3,700
] 025 78 1,100) b1,600) 2.150| 8,060| 4,500 3,160 7,060| 4,490] 764 3,250
s a8l B67) 1.800) bii200| 2;2s0( o090 4,670 30100 7.200( 3.870[ 1,040 20410
...  441] 567 1,010 b1,650| b1,600] 7,150 4,070/ 2,000) 10,500 3,400 7501 2,520
1005550 550) 025 2.030[b*2,200) L1 380| 7.1200 5,100{ 2,720] 20,200 3,350 1,030/ 1,650
11 S nials 578 7500 2.580) L2,100| L1,350] 06,2000 5,070, 2,630] 22,500\ 3,160 805 1,100
12: 00 417|  6se| 2,240| 12,600 1,730 5,510 50200 2,410] 14,600 3,230{ 81| 833
§ LY 545  b415) 2,000 2,020 6,000] 5,260 4,090] 2,340] 12,400/ 2,810 050 062
14,0000 54| bAIO| 1.600] 2,670 10,900) 5,500 4,410 2,150 12,200/ 2,4100 71| 66
100 4221 bS00|  BRTO| 2,450( 10,300] 6,230 4,760[ 2,130] 12,400 2,260 9e0| 1,080
16,.....] 478 o040] hos0| 2,500) 8,600[ 7,000 4.540[ 2,000| 12,400) 2,010/  750| 0,850
17 556 74| b1,020( 2,610 T,000[ §,260) 4,410( 1,800 12,5000 1,910{ 750/ 13,700
18......| 862 1,170] L6OO| bd,200 7,290( ©6,080| 4,300{ 2, 12,300 1.930) 1,030 9560
TS 545 2,200( 60| b2,550| 6.680| 5,200 5,0200 1,830| 11,400] 2,220/ 1.300] 5,110
20T 340 2,590, 637| b2,000] 5,020{ 4,520 7,400 1,600{ 9,9400 1,8107 1,690 ¥
2l 567 2,170) 1,110| b1,400] 4,720{ 4,620{ 6,600( 1,630 8,320| 1,670 1,750 3,570
.o U 200 2.6U|I| 1,200 b1,410] 4,400] 4,090 5,180 1,710p 7,320f 1,540| 1,010{ 3,720
4 PN 545 3.DID| 1.410) b2.100| 4.070| 4.800| 4,700 1,4300 6,430] 1,410 920, 3,600
24.. 298| 8,130/ 1,480 b2, 450( 3,370 4,540 4,750( 1,670/ 5.760[ 1,3 764 3,400
...... 520 3,280 1,710 b2,200f 3,130 -1.41(:\ 5,020 2,030 5.1 t 1,2 737 3,110
|

G 245| 3,700/ 1,950| h2,100{ 2,900/ 4,540, 5,210( 2,260, 4,670] 1,240] 723 2,040
CriRe 521) 3.740{ 1,950| b2,100| 2340 4,330] 5,130{ 1,710, 3,840( 1,200 6A2| 2.760
Sgu o 330, 3300 1,910] b1.500| "u.u 4,190) 4,040) 1,450 3,770, 1,140,  405| 2,450
578 3,000( 2,320 1,360 4,050 4,800 1.340] 4,850/ 1,220/ 430 2,130
240, 2,540| 2,300( *1,4500. 3,020 4,720, 1,3%0| 6,150| 2,000 424 2,520

BBL 2,670 1,730).......] 8,820]....... 25180} 1,320 286).......

1641-42

1 4,500) 11,600) 4,800 11,000] 4,540/ 5,510/ 9,220/ 9,580/ 4,960
3.230| 10,200, 4,8%0| 10,400 4,300| 5,160| 11,500, §,410( 4,050
2,110] E,800 L1201 0,010] 4,850, 5,180 12,200] 8,530 3,500
1,870 83200 5,400| 9, 5,920 5,100| 12,700| £,350| 2,040
17,300 5,340) 12,000 7,750 6,200( §080 7. u&u| 5,510 14.300] ©€.850| 2,040
17,300 5,020 b2,400{ s.380[ 6,230 €500 0,580 7.200) 11,2000 6,62 3,110
J500] 4,040 b2,800| £,200| 6 680 #,200( 14,500) 10,000 £,080 6,480 3,210
14,000/ 4,750 L3,100{ 7,610( 7,200 8,050( 12,000 11,300 9,400 ©,370| 3,230
14,300 4.650| b3,400| 6,800 7,000 7,380 10,900 12,300/ 7,200 6,880 3,720
140100 4,440 b3 600 G.150| 6,050, 7.320| 10,000 11,600/ 0760 5050, 160
| 13,500 4,230| 13,7200 5,870 0,200] 6,040| 10,500| 12,100/ 6,200| 4,990 5,080
| 13,3000 4,620| b3,8000 5,580 0,010) 0,620 17,500) 14,1000 5,050 4,800/ 4,000
12,100]  3,380] b3,860) 5,620 5,840 6,320 21,000 13,300 4,070( 4,500 4,280
11,0000 3,260| b3, 000 5,240) 5,730) 6,000 22,400 11,000 11,3000 4,410/ 4,070
0,700 2.070| b3,040) 5,450, 5.790) 5.870) 22,700| 0.040| 20,000] 4,410 4.800
0,370 2,810) b4,000] §,000[ 6,040 5,730) 18,200) 7.530| 16,000 4,200) 6,180
0.220/  2,830| b5,000| 6,200/ 7,850 5.510) 13,100 6,940| 10,100, 8,520 6,820
0,400 3,450 0,340) 5,670/ 13,400( 5.260| 12,000 6,320 9,130 8,720) 0,370
0,400 3,040| 10,000/ 8.870) 14,100] 5,050| 16,200/ 5,010/ &,860] 3,540) 6,850
0,250( 4,100/ 11,2000 3,130) 13,100{ 4,000| 12,700 8,470| 16,100 3,400 7,510
0,310/ 4,180} 11,000 3,130| 12,200 4,000| 10,300 8,740 10,700 3,230 6,320
2,020/ 4,070 8.020( 4,280| 11,800 4800 9,130 10,200| 11,100 3_mn 5,400
'200| 6,880| 8,740] 4,310/ 11,700] 4,650/ £.560 2,630 7,870 2,020/ 5,640
8,170 13,700 §,2¢60( 4,070 11.800| 4,520 $,200( 7,520| 7,120/ 2,7¢0( 5,400
'ut 7,810| 18,800( 10,500) 4,100/ 11,600] 4,330| 7,030 6,770, 5,640/ 2,720, 5,100
26......| &78( 7,700| |3,3m| 11,400) 4,400/ 11,000{ 4,180 7,230 6,150 6,370 2,580/ 4,800
oy £,0500 7,200/ 10,600 18, ttlﬂ -I.:t].llrt.'l'l 12,1001 -!.ﬁ.l}, .b'l.ﬂl 7,260 ©,100( 2,610 4,720
;o ,880| 6,010 9,130 lﬂ.al'it)l 4,620 IE.WI: 5,160 6,430, 6,080 10,800{ 3,420, 4,830
b | 6,040/ 6,540 7,670| 12,200/.......| 11,8000 5.100 n,n1o| 1230| 12,000 4,990, 4,750
B0 ST 5,130 6,200{ 5,200 12,2000, ...... 11,500/ 4,9900 5,700| 6,870 13,500 7,720 4,590
31 = 6.430/...... | 530 12, | ....... 1300 5,640 11.300| 6,650].......

*Winter discharge measureinent made on this day.
(b) Stage-discharge relation affected by ice.
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Des Moines River at Keosauqua, Iowa

LocatioNn.—Water-stage recorder, 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. Datum of gage is 558.10 feet above
mean sea level adjustment of 1912 (by levels of Army Engineers).

DRAINAGE AREA.—13,900 square miles.

RECORDS AVAILABLE—DMay 1903 to July 1906, April 1910 to September 1942.

AVERAGE DISCHARGE.—33 years (1903-5, 1911-42), 4,715 second-feet.

EXTREMES.—Maximum discharge during 1941-42 year, 45,000 second-feet
(estimated) Jan. 20 (gage height, 14.90 feet, affected by ice); mini-
mum, 1,950 second-feet Jan. 3 (gage height, 1.02 feet, affected by ice).

1903-6, 1910-41: Maximum discharge, about 97,000 second-feet June
1, 1903 (gage height, 27.85 feet) ; minimum daily, about 40 second-feet
(during period of ice effeet) Jan. 30, 1940; minimum gage height, -0.58
foot Aug. 30, 1934.

Flood of June 1, 1851, reached a stage of about 24 feet (discharge,
about 80,000 second-feet).

REMARKS.—Records during 1940-41 year good except those for period of
ice effect, those computed from wire-weight gage readings or partly
estimated gage heights, and for day computed on basis of records for
station at Ottumwa, all of which are fair. Records during 1941-42
year excellent except those for Dec. 29 to Jan. 1, Jan. 21 to Feb. 25,
which are fair, and those for Jan. 2-20, which are poor. Some diurnal
fluctuation at medium and low stages caused by Ottumwa power plant.

COOPERATION.—Results of some discharge measurements and services of
observer furnished by Corps of Engineers, U. S. Army. Results of
some discharge measurements and assistance in computation of records
furnished by Mississippi River Power Co.

NoTE.—On plate 3-A is shown a photograph of the State Highway bridge
and gage house and well at Keosauqua.

Monthly Discharge for Calendar and Water Years, 1941 and 1942

Discharge in second-feet
Run-off
Second- in
Month feot-days Per Inches
Maximum | Minimum Mean square mile
October 1940. . 17,640 546 366 540 0.041 0,05
November. . 7 3,680 384 1,627 110 .12
December. . ., 2,500 453 1,583 14 .13
Calendar year 1940 12,400 40 1,711 123 1,69
January 1941 3,280 1,310 2,314 168 19
February. 11,400 1,540 4,125 297 .81
March. .. 8,480 1,520 4,726 L340 .30
April 7,450 3,050 5,009 iy W41
May. 4,00 1,410 2,648 191 42
June, 5, 5N 1,060 0,510 L Gsh (]
uly. i, B0 1,180 3,076 .21 .25
August. ... i y 1,500 464 184 071 .08
BB DERTADRE  oeiv v ariin muah e 12,400 420 3,397 .244 .27
Water year 1040-41.. ..., 1,194,661 25,500 366 3,273 .235 3.18
October 1941, .. .,0uevvnes ©op1,870 | 27,300 2,600 | 0,405 677 .78
oy e e F 401,010 20,500 6,700 13,370 002 1.07
Detember. . o'usvasasineens 198,350 18,600 2,010 0,308 A0 .63
Calendar yesr 1941 1,073,074 | 20,500 420 ] 5,406 389 5.26
2%.1‘.‘&0 17,100 2,000 | 7,109 .518 60
184,070 11,500 2,930 3,57 473 40
282,050 14,500 4,580 9,118 | . 656 76
210,060 11,100 4.440 7,002 o604 .56
343,050 23,300 4,700 11,070 796 .02
271,400 14,300 5,480 0,047 651 .13
350,020 18,900 :
170,200 10,800
158,540 8,450
Water year 104142 _ .. | 3,084,100 26,500

Note—Stage-discharge relation affected by dec
19, 1942,
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Des Moines River at Keosauqua, Towa—Continued
Daily Discharge, in Second-feet, for Water Years 1941 and 1942

Day Oct, | Nov. ! Dee. | Jan, | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.
104041 [

e 846 497 2,260| 2,710 i 2,390, 3,950, 4,060/ 2,140, 6,810 1,320 420

b 442| 1,780| 2,930| 1,560| 2,020 3,9E§U| 4.460( 1,960 6,180 1,210 542

35 606 442| 1,180] 2,070 1.540f 1,820 3,980 4,180{ 2,300 6,280, 1,100 453

ot 722 303 1,700 3,250| 1,800| *2,020| 4,300 'I.IKOI 5,580 6,610 1,080) 1,140

Brvas 76 384| 2,040( 2,580| 1,900] 2,310| 4,670 S,ﬁ-lﬂi 0,550, 6,050, 1,050, 2,660

G 606 696] 1,210 2,280| 1,820| 2,500{ 4,620| 3,980| !O.Hl'll 5,200 475 5,450

e 630 h655] 2,100] 2,120| 2,600 4,670 ﬂ.TTﬂi !‘.ﬂﬂ(li 4,800 885| 4,900

B s 642 6556 h1,240 1,740/ 2,200| 3,390| 5,170 f1,500| 7,660 4,550 E18| 4,070

- B 618 655 L1, 080 1,310 2,200 4,830, 5,310 3,300 5,77[]‘ 3,7500 1,050) 2,800

1 453 G08| h1,650 1,500 1,740/ 8,430 5,310( f3,110f 20,000/ 3,500 860| 2,520

GO8[ 02,540 2,1%0| 1,620] 6,420] 5,330) 2,860 ?5,500’ 3,440 1,000 1,760

082( h2,5000 2,120 2,000 6,140| 5,260 2,730/ 20,700 3,330 B4G) 1,190

73| h2,220) 2,600 7,200 5,590 5,150] 2,660 12,000 3,170 874 030

{640 h2,040( 2,820| 10,600 5,400| 5, lOUi 2.430) 12,800 2,780| 1,040 763

fa10( h1,690| 2,750| 11,400| 5,930 5,030 2.280| 12,0600| 2,640 740 888

f722 hooo| 2,540 9,700 6,070, 4,000{ 2,640f 12,700 2,240 076 3,040

| 145 hG82|  2,0700 7,680 &£.480 4,600 2,600 12,700{ 1,040 a60} 11,200

1,110 h453| 2,540 6,730[ 7,480 4,000] 2,040( 12,700{ 1,020 960] 12,400

f1,400) k1,080, 3.250| ©,400] 5,880 AI.E}UDI 2,0600 12,100( 1,000 1,080 7,760

2,350 h722| 2,850| 5,700| 5,290 6,400) 1,E40 10,500 2,080] 1,430 4,640

2,540 hSO0| 2,240 4,530{ 4,570 7.4%0| 1,670[ 9,200 1,780 1,800| 3,860

2.220) f1,180] 1,800| 4,300 4,990| 6,230 1,630| 8,230| 1,680 1,570/ 3,770

2.5601 f1,380] 1,740} 4,210] 5,240, 5,080 1,880 7,310) 1,550 1,040{ 3,930

3,000 1.410{ 20130 3.500( 4voo| u20[ 1.a50| @500 1,480 1,000 3,700

3,170) 1,500 2,440 3,000] -I.ﬁ?ﬂ', 5,130, 1,740 55,0100 1,410 £85| 3,500
2.IU'|]! 5,300, 1,310 532 3,130
2,180| 4,800 1,270/ 790, 2,950
1,800 4,410 1,260 736 2,780

|
3,550] 1".‘1'-{Ii
8,680, 1,660
3.500] 1,980

3,240) 1,080] l.*lEUl 4,280, 1,180 555| 2,390

3.060) 2,100 1,3100 5,750{ 1,310 407 2,200
....... 2,300 1,360(,......] 1,880 4041..0..00
20,300 0,810 &, 5.110! 6,040 10,400( 10,800 6,410
26,400( *6,210( 4, 4,700, 5,810) 13,500( 0,450| 4,810
28,2000 5,860 2, 4,040, 5,510, 11,800 &£,6C0| 4,380
20,5000 5,860 2,200 5.310] 5,580 12,3000 9,230 3,390
21,8000 5,840) 2,0000 8,050/ 6,310 0,500 7,160 5480 13,8000 8,400\ 2,060

18,500/ 5,580| 2,600] 0,870 6,700] 9,200 8,010/ 6,460 12,600( 7,210/ 3,080
10,7000 5,240) 3,000/ 10,100 7,030 0,000| 12,400/ §,420{ 0,800 7,210} 3,270
14,800 5,140] 3,300 §,800[ 76800 5,720 14,0000 10,700 11,800 6,970 3,300
14,4000 4,080 8,600 78800 7,940 &,490| 11,600 11,7000 0,380 7,360 3,560
14,100, 4,810 3Jl‘.'r‘)i t';QI[.'!O1 7,360| ®,010 10,600  12,100{ 0,530 06,6600 4,340

13,0000 4,540 3,840 4,510
| 13,000, 4,280| 2,600 6,140
{ 13,300, 3,550/ 3,080 5,950 | | 20,
12,5000 3,270, 4,000 5,080 6.410| 6,660 22,100/ 11,000, 9,760 4,860 4,360
70, 10,700, 3,100| 4,050/ 5,860| 6,310 6,410| 23,300 10,200) 15,200| 4,710 4,850

9,050/ 3,050 *4,140/ 7,500 €300 6,210| 20,800 §,050, 19,900/ 4,740 5,560
4,700, 2,910) 4,500) 7,€00! £.930/ 6,040/ 15,000/ 7,780 12,200 4,310/ 7,310
0,680/ 3,220, 8,000 6,200 10,400 5,840| 12,300| 7,230/ 10,100 4,010/ 7,230
0.500) 3.750| 10,000 4,500/ 14,500 5.560| 15.300] G.570| 10,200 3,020 7,130
0,800)  4,160] 15,0000 3,100/ 13,400 5,380| 14,400] 10,500 12,400 3,080/ 8,450

|

0,720)  4,200) 12,0000 2,030 12,700( 5,210 11,200] 13,500 19,500 3,560 7,700
4,340 10,000] 3,200 12,0000 5,340| 10,100| 12,000) 15,300| 3,370\ 6,510
| 5,800 8,050/ 4,260) 11,700 5,060 9.260| 9,030 0,820( #2201 5,780
§,630( 12,6000 0,210 4,360 11,700/ 4,860 8§,840| 8,050 8,2601 3,050{ 6,080
8,580} 18,000] 10,200) 3,900) 11,700{ 4,710] §,7200 7,600 7,310 2,740) 5,680

4

4

H.?Bl}i 16,6000 11,1000 4,000( 11,2000 4,610{ &,230 7,550/ 7,650 2,650] 5,410
7.!.14"' 12,4000 17,1001 4,560] 11,000{ 4, 7,570 7.230| 7.400] 2,500 6,040

7,850 10,800] 14,000 4,350) 12,800 5,250, 7,130( 8,110 11,400 2,0600| 4,940
7,100 8,8601 12,400, ... .. 12,000( 5,010, 6,790 7,130( 10,400 4,110] 4,040

6,700 7,230| 12,2001, ...... 11,500| 5,680 6,410] 7,260 12,300 6,310] 4,910
Cetiae] LB;110 m.aml ....... 11,300)....... 8;110]. =500 |2.an 7.0600.......

*Winter discharge measurement made on this day.

(e¢) Gage reading not representative of average for day; discharge computed on basis of
records for station at Ottumwa.
: _(r}ll Fragmentary gage-height record; discharge computed from partly estimated gage
cights.

(h) Computed from wire-weight gage readings.
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Heron Lake Outlet near Heron Lake, Minn.

LocATiON.—Staff gage, 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 at out-
let of Heron Lake, 2 miles east of village of Heron Lake, and 12 miles
upstream from Des Moines River.

DRAINAGE AREA.—457 square miles.

RECORDS AVAILABLE.—August 1930 to September 1933 (winter records in-
complete). October 1934 to September 1942,

AVERAGE DISCHARGE.—9 years (1932-33, 1934-42), 81.5 second-feet.

EXTREMES,—Maximum discharge observed during 1941-42 year, 1,880 sec-
ond-feet Sept. 6 (gage height, 8.56 feet) ; no flow at times.
1930-33, 1934-41:  Maximum discharge observed, 1,660 sccond-feet
July 5, 1938 (gage height, 8.53 feet); no flow during periods in most
vears,

REMARKS.—Records good except those for discharges below ten second-feet,
those for periods of ice effect or backwater from aquatic vegetation,
and those estimated, all of which are poor. Gage read once daily. Flow
completely regulated by storage in Heron Lake, usable capacity about
15,000 acre-feet.

Note.—Station operated in cooperative program in Minnesota and records
furnished by district office of United States Geological Survey, St.
Paul, Minn,

Monthly Discharge for Calendar and Water Years, 1941 and 1942

Discharge in second-foet
Run-cff
Becond- in
Manth foot-days . Per Inches
Maximum | Minimum Mean square mile
October 1940, .......0000i0s. 8.5 0.4 0.2 0.27 0. 00059 0.0007
November : 8.2 3 0 Al 00024 L0003
December 0 1] 0 0 0 0
Calendar year 1040, .., . 5,042.3 184 0o | 16.2 035 49
January 1941........... s 0 L] 0 0 0 ]
February .. g 0 1] 1] 0 0 1]
March. . 416.7 180 0 13.4 029 03
Apnl. . 10,774 471 200 359 . 786 88
May 3,857 352 28 124 271 31
June 654 31 13 21.8 A48 | 05
July. 250.8 20 1.9 5.00 018 .02
August. .. 25.3 1.9 .2 82 L0018 002
Beptember.......ccvuvvianies | 4.2 3 1 14 . 00031 . 0003
Water year 104041, .. ... 15,993.7 |
October 1041........... sl aT i
November, . .. 4.4 2
December 2.4 2
Calendar year 1041, ..., 156,002 5 471
January 142, .. ..ooiiiiin 10.3 1.3
T T o WA K ; 53.5 5.5
March. 3,122.9 800
£ Vi O S K e e 11,465 510
MG s il a R 8,044 309
June, A e it 13,165 630
July....... S 8,857 010
AfEEk L U S s v 25,959 1,380
BeptemDeT. . v v e reansrennaa | 37,850 1,880
Vater year 104142, .....| 108,537.2 | 1,880

Note—Stage-discharge relation affected by ice Nov. 13, 1040 to Apr. 2, 1041 ; Nov. 5, 1941
to Mar, 81, 1942; and by backwater from aquatic vegetation Oet. 1 to Nov. 10, 1940; May 9
to Sept. 30, 1941,

"
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Heron Lake Outlet near Heron Lake, Minn.—Continued
Daily Discharge, in Second-feet, for Water Years 1941 and 1942

Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar, | Apr. | May | June | July | Ang. | Sept.
104041
il i 20| 352 7 2 1.9 0.2
Qrs i all ag0| 322 250 10 18l e
ST .3 0 308 204 250 18 1.6/ i
4305 A 4l 67| 280 Ml 17 1.8 .1
ek 3 i 416 267 24| 16 1.6 3
B, A4 0 a0l 241 30 15 1.5 A
i 23 0 416 173 28 14 all4| 1
B .3 0 300! 151 15| 14 1.4 3
( i3 A4l sl 140 i1 1.3 3
.3 1.0l 309 140 4| 13 1.3 !
i e .3 60 300 140 2 1 1.1 1
12.. i3 0 367 o 31| 10 1.1 1
EHignn 3 0 352 130 200 83 1.0 1
14405055 .3 0 37 125 20 7.9] 2.9 |
T i 0 308) 105 25| 7.5 8 1
|
16.. 2 0 308 | 01 23| 6.3 0 2
R iirlics .2 0 204 86 2 5.6 ]
180 .2 0 250 52 23| 4.0 5 iz
19, /2 il 254 78 2| 3.6 4 1
o .2 .6l 808 it 6] 2.9 a4 4!
Y 2 1.0/ 308 65 15l 2.7 .3 41
Pk n 1.0 437 58 ool 27| w3 it
T i 1.8 807 ) 200 2.5 Attt
.., 8 *1.5| 410 47 19 2.3 2 1
28, i 1.6 452 40 17 2.3 Pabl
i : LI S et e b e e 1.5 471 a5 16 2.2f =2 .1
BT GEL IR O e * 4.0 452 3 2.0 .2 it
IR SHISSq L e ey L hL ) 434 3 18] 2i2f &2 i1
QqiEi e PN Y e i 70 410 40 231 2.0 SIS
307 gl [ el LR 10 S 0 L | 1) 307 40 20 1.9 i) 2
31 | et E R AR tBg NS 9§ |itveits 1.9 Al
104142
1 Al 01l o 0.1 2.4/ s 195 267| 237 | 810 | 590
G B ST al ) 2.6 S0 162] 308 352 1,050 | 720
P E 2 ald S0 21l 2.4 si0f  118{ 337 852 [1,250 |[1,250
ol .2 iy F1|eaen A 19 e00 a1l 309 367 (1,350 |1,730
s 2 2l a0 RIS R 65 452 367 (1,330 |1,8
6.. a1t 0 .2l 1| eool  ast] 5100 367 [1,200 [1,880
PR 2 . 2l a0 3l 1.0l e30] 206] 550{ 352 |1, 1,830
A 9l .2l a0 3| 220 el0] 173 Ep0| 337 1,250 [1,780
95 1 1 1) a0 3l 4.4 ws0] 96 o10] 322 |1,210 |1,730
10h: a1] ay| 0| a0 4| 55 &o| 1511 610 352 1,170 [1,630
11798 A 191 ST a0 4l e6.5 400 254 o030 352 [1,000 1,580
195 e Al a2l %0 a0 4| 6.5 416 382 610] 352 [1,090 (1,480
TR B ey | B 20 a0 5| 6.5  434f 308|570 337 [1,010 |[1,380
1 5 i qiE 5 0.5| 410] 204| s00| aa7 1,330
15 ERAG il e 1 a1 6| 15 33| 204|  Gl0] 322 | 900 [1,200
i 5| 2 Al 4] 6l 18 as2|  a87|  s70| 308 | 870 |1,210
(T al 1) aq 5 T 18 204 33| 510| 204 |a 1,170
1B I i i ar g 2alas a54|  asa|  sw0| 143 | 780 [1,130
Py 1 ] Gl 9 4.4 18 2410 400|400 130 | 750 [1,000
e R i i STESRER] N 178 asa| 43| 86 | 000 |1,130
[ B3| ia Al v sisi 28 10| ss3]  aop| 115 | 630 (1,130
A2 a.l 9! ST T 105 362|337 130 | 610 (1,130
o ol ] 1 B .90 5.0 *38 100/ 3370 322] 140 | 590 [1,000
24 a.l Al 9l 5.0 44 a6l a22) 280/ 173 | 530 [1,050
i 4 A 3] g 44 80 o6 204] 2800 184 | aB00 [1,050
20,.. i =l 5l 4.2 120 118 280l  2s0[ 173 | 452 [1,010
A7 A ] ] Al 3.6 140 110, 2200 2s0f 184 | 300 | 030
28 al 20 3 3.0/ 3s0 105 254| 241| 254 | 352 | 9800
Tl a.l AlE o .2 £00 100, 267| 267| 204 | 337 | 000
30 i af o 21 7 105| 267 322 434 | 337 | 900
e | R 2 A T P TG e B :

*Winter discharge measurcment made on this day.
(a) No gage-height record; discharge estimated.
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East Fork of Des Moines River near Hardy, Towa

LocaTion.—Wire-weight gage, lat. 42°48°10”, long 94°08'00”, in NW14NE1
see. 10, T. 92 N., R. 28 W., 41 miles west of Hardy, 6 miles northeast
of Dakota City, 7. miles downstream from Lotts Creek and 12 miles
upstream from confluence with West Fork of Des Moines River.

DRAINAGE AREA.—1,230 square miles.
RECORDS AvAlLABLE.—March 1940 to September 1942,

EXTREMES,—Maximum discharge observed during 1941-42 year, 3,580 sec-
ond-feet Nov. 7 (gage height, 11.39 feet) ; minimum daily, 76 second-
gect (({stimabed) Sept. 11; minimum gage height observed, 2.32 feet

ept. 1.
1940-41: Maximum discharge observed, 2,300 second-feet June 15,
1941 (gage height, 9.60 feet) ; minimum observed, 18 second-feet July 24,
25, 1940 (gage height, 1.45 feet).
Maximum stage known, about 17.4 feet in September 1938, from in-
formation furnished by local residents.

REMARKS.—Records good exeept those for periods of doubtful or no gage-
height record, which are fair, and those for periods of ice effect, which
are poor. Gage read twice daily.

CoOPERATION.—Records collected in cooperation with Corps of Engineers,
U. S. Army.

Monthly Discharge for Calendar and Water Years, 1941 and 1942

Discharge in secoud-feet
- Run-off
Heeond- in
Month foot-dnys Per Inches
Maximum | Minimum Mean square mile

Qctober b RS dEiae 1,103 46 32 ‘ 460 0.020 0.03
NOVEDEE. 10 v vain s wiion s svos ! 7,190 591 5l 240 1056 iy
December. ... 110 7,520 530 180 | 43 1198 23

Calendar year 1040,......0............ | s :
January 1041, ,.......00s.s. 8,308 220 | .25
Febroary. ..ivoiiviininiirs | 8,252
MAarth: ... o vornnnscnanss o 25,0460
5.\ B e e S | 20,315
May. | 11,535
I R s s | 44,214 |
T St : 15,047 |
August......... o | 2,702 |
September. . . . .. o 21, 58( 1,650 a6 | T |

Water year 1940-41......| 187,002 2,200 32| 52
October 1041. .. ..., N BT 1,850 a1 1,08 |
November. . i 61,270 3,570 1,110 2,042
December. .. J o 2306 1,080 430 | 743

Calendar year 1041, . .. .. | 288,100 3,570 30 740
January 1042, ..., . 14,516 1,000 220 408 LAR0 .44
February. : 12,466 §40 250 404 LA70 .39
March . 23,335 1,450 320 753 L6112 .71
April 22,060 1,350 422 735 508 6T
May, 22,251 1,210 420 718 584 .67
June. 10,912 1,370 285 fifi4 540 .60
July . 13,0560 G05 155 421 342 a0
AR e e s e, 7,801 374 5 265 | 7 4
Septombor. 4,670 500 | 76 150 127 14

Water year 1041-42. .. ... | 257,057 3,570 | 70 706 | 574 7.79

Note—Stage-discharge relation affected by ice Nov. 11-18, Nov, 28 to Dec. 31, 1940; Jan. 1
to Mar, 26, Dee, 11-16, 29-81, 1941 ; Jan. 1 to Mar. 8, 1942,
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East Fork Des Moines River near Hardy, Towa—Continued

127

Daily Discharge, in Sccond-feet, for Water Years 1941 and 1942
Day Qct. | Nov. | Dee. | Jan. Feb, | Mar. | Apr. | May | June | July | Aug. | Sept.
104041
e 34 a1 240 b0 100 200 074 6500 1,400] 1,300 180 43
3 P 13 55 2400  Bes| 1ol 2100 9sal 6wl 1,590] 1,100( 162 43
A 32 64| 230) o] 158  so0|  oes| 5760 1,800 11000 14 42
e 32 8| 21| 470|156  740| 1,000  &4%| 2,080 1,080] 147 i
B 32| 108} 20| 410[ 160 s.an’ 00| 507 2,050) 1,000 102 40
B 34| 102|210 370| 145] 70| 086 484 1,860 £00| 144 a7
Uik e 38 a3 230 340 140 TTl'.ll 1,010 461 1,660 716 126 36
SO 39 o1l 250 <310, 135/ &00] 1,010[ 461| 1,430| 588( 119f 107
greiy 35/ 101| 280] 2s0| 135| 1,200 se2| 44| pO8| 507 114] 568
JDCe s a7 104 260 250 135) 1,180 950[ 414 728 i 102 074
}E gy 71 1e0] 2s0] 250 132] 1,200] 926 387 092] 420 04| 086
TR 371 150 240| 260|140 1,250 2| 361 1.300] 387 &7 800
12005 37 145 210, 260, 150| 1,310, 866 331 1,660 408 83| &02
4o 37 145|180  250| *500| 1,300 854  303) 2,000 410 76 476
Bl 36 150 150] 240/ &20| 1,330] 842 201| 2, 405 7 617
L e 34 170 180 230 8801 1,300 &30 271 2,240 470 67 1,360
1750 34 210 160 210 710 1,140 524 248 2,230, an7 74] 1,450
1808 e v 34 240 1560 175 610{ 1,120 i 2311 32,200 64 G7] 1,620
0 s a4 250 150 1801 AB0 040 752 217 2,080 HEL 61 1,600
i 33 307 60|  188|  a00|  &40]  o44]  220) 1,010] 354 55 1,080
b Pl 35 409 160 7601 1,140 2211 1,720 387 53] 1,600
b SRR 34 520 170/ 7901 1,195 210 1,470 a7h 53 1,660
Pk 34 574 180 §50{ 1,280 2211 1,110 a0 55 1,500
LT e 34 501 160/ 7701 1,330 210 800 67 57 {86
25 33 *568 220 800 1,330 106 704 350 56 G50
A . 33 565 265 930] 1,250 180 626 203 51 562
F e 33 427 310 638| 1,060 182 588 261 50 481
7 38| 267 350 s0f| 884f 217 614] 265 48 423
2... 44 240 430 54 746 588 824 255 48 378
20 40 240 510 914 692 674 1,200 231 46 402
Bl 48].0000| B30 ol4)....... 905/. . .. 212 7T Rt
1041-42
1he. . 471| 2,000 1,080 430] 760 a20| 1,350 542| GOS| 675 374 78
Qi 560| 2,310] *1,060 300 40 320! 1,300 570 058 586]  adb0 afh
3 656 2,4000 1,020 27 §20 350, 1,180 651 1,300 544 a345 al0s
doin: 810{ 2,410 998 230 780 400f 1,140 6731 1,370 500( a340) al0s
| Fire 046{ 2,760 975 220 740 440] 1,150 698 1,250 438]  addd a8
Biuvens] 1,230] 3,100 ny 230 80 400 (87 778 1,200 492]  ad70 a0l
Toveend| 1,000] 3,570 K0 220 (0 450 Myl 1,020) 1,060 381 adiin akh
8,000 1,800] 3,420 42 230 BE0 403 §821 1,150f 1,080 370 adbd asl
| 1,880( 3,110 700 240 560 307 B24 1,210 052 321 340 a7l
| PR L780] 2,760 418 250 530 d410 T06] 1,210 807 067 312 a78
1......| 1,760] 2,450 0 255 500 d420 7731 1,200f a750 3905 300 alb
13550 1,700{ 2,240 T 260 470 d430 740 1,130 605 568 217 as0
15000 1,560/ 2.130] 6s0|  270|  430f d440|  703| 1,000 =650] G14] 209 a8
i 1,330/ 2,050 #40] 200] 420] ad70] 667 796  602| aS05| 340 56
1o d : 1,080, 900, 800] 300| a5200 851 773  520] aB00{ 285 01
1000 s 853 1,850 1,000 320 320] a580 40 740 445 405 287 04
1T il 1,7 958 *336 271 aflo 633 740 399 476 251 96
1855 E 695 1,7 678 345 2501  a700 662 613 372 478 263 399
1| e 648] 1,670 616 350 270 a760 621 597 370 465 250
M 621 1,720 618 a7 285 ng20 44 583 a61 470 255 a7
il 597| 1,730 G013 400 205 *802 509| 570 355 66 320 255
v b 5011 1,640 M0 500 300 093 495 555 206 306 170 210
¥, f 578 1,560 (89 1] 310]  1.050 4649 550 201 253 104 200
e 555 1,480 715 750 310{ 1,110 438 526 285 253 121 206
B ITIALY 534/ 1,410 701|600 310| 1,150| 422| 507|340 210| w105 187
r il g 544 1,310 678 1,000 A10{ 1,400 143 454 a50 1062 =120 183
Q7o 606 1,200 G44| 1,000 d10) 1,440 5S04 4345 a6l 1656 ald0 153
28......] 1,2100 1,140 450 150 3156] 1,460 finit] 420/ 383 176]  aldb 170
20,,..:.] 1,440] 1,120 450 O80].vas 420 77 247 als2 176
0......| 1,500 1,110,  500|  900....... 495 712|848 al20) 168
gl IS rgonle et 450|  850{....... 2T KO 510|  af8).......

*Winter discharge measurcment made on this day.
(n) No gage height record; discharge computed on basis of records for West Fork of
Des Moines River at Humboldt, lowa.
(1) Doubtful gage height record; discharge eomputed on basis of records for West Fork
of Des Moines River at Humboldt, lowa,



128 SURFACE WATER RESOURCES oF Towa, 1941-1942

North Lizard Creck near Clare, Towa

Locarion.—Wire-weight gage, lat. 42°32°30”, long. 94°20°40”, in NE1; sec.
11, T. 89 N., R. 30 W., at bridge on county road, 3 miles south of Clare,
8 miles upstream from confluence with South Lizard Creek, and 8 miles
northwest of Fort Dodge.

DRAINAGE AREA.—257 square miles.
REcorps AvaiLABLE.—March 1940 to SeptemBer 1942,

ExrrREMES.—Maximum discharge observed during 1941-42 year, 1,240 second-
feet June 5 (gage height, 6.65 feet, from water mark noted by observer),
from rating eurve extended above 600 second-feet; minimum discharge
observed, 7.0 second-feet Sept. 6 (gage height, 2.71 feet).

1940-41:  Maximum discharge obgerved, 442 second-feet June 14,
1941 ; maximum gage height observed, 5.45 feet Feb. 16, 1941 (affected
by ice); minimum observed, 0.2 second-foot Mar. 6, 1940 (discharge
measurement) ; minimum gage height observed, 2.20 feet July 25, 1940.

REMARKS.—Records fair except those below 5 second-feet and those for
periods of ice effect or doubtful gage-height record, which are poor.
Gage read twice daily.

COOPERATION.—Records collected in cooperation with Corps of Engineers,
U. S. Army.

Monthly Discharge for Calendar and Water Years, 1941 and 1942

r Discharge in second-feet !
| Run-off
Second- | in
Manth foot-days Per | Inches
Maximum | Minimum Mean equare mile [
| = |
October 1040 115.7 12 2.3 3.73 0.015 | 0.02
November....... 1,286.8 134 | 5.4 429 67 .19
December 1,400 100 | 20 45.2 A76 .20

Calendar year 1940, . .....|..coonnen... L

January 1041........ o 18
February.,....
March, ..
April,
May.
June,
July,
August,
Septemt

Water year 1040-41 . . 20,2700

Oetober 1941 1 2,826
November A4 10,018
December. . ...veeninninnenn. | 4.410
Calendar year 1041.......] 34,721.5 |
January 1042, ... ... o 3,280
Februmry, ... .ooeeiivrnsrsnes 3,427
March, P T Sl 5,550
Arril ................. 3,580
Mays Sl rrrapisraio il - 4,216
June, YR E s 9,157
TR S R 2,306
AUgust: . ovviiaens 438
|2 R S R R  e il 1,4581.7
Water year 104142 | 51,073.5

Note—Stage-discharge relation affected by jce Nov. 12-22, Nov, 27 to Dee, 30, 1940; Jan. 3
to Mar. 24, Dec. 11-16, 21-31, 1941; Jan. 1 to Mar. 7, 1942,
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North Lizard Creek near Clare, ITowa—Continued
Duaily Discharge, in Second-feet, for Water Years 1941 and 1942

|
Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.
2.5 14 45 127 38 ah 70 a8 12 102 5.0 1.0
2.4 11 40 170 35 lml 72 42 0.6 90 2.3 1.0
2.4 11 a5 130 35 27 75 32 107 75 2.2 1.4
2.4 10 35 104 34 250| 03 31 B4 70 2.0 1.6
23 9.6 35 &0} 30 400 105 31 61 G3 1.9 137
3.3 8.4 a7 ﬁ[}l 30 400 105 35| * 52 50 1.9 1.6
3.5 8.4 10 50 30 200 104 40, 45 52 1.8 1.3
3.6 8.4 a7 T 35 d00 107 40 40 45 1.6 3.1
3.0 14 40 10 ah 350 108 A 40 40 1.0 2.5
3.6 al8 i (111} 40 A00 109 a5 a7 45 27 2.0
3.5 16 35 (it} 45 250 104 25 178 46 2.0 1.9
3.3 10 30 i3 70 200 102 253 305 40 2.2 1.3
3.1 10 20 fi2 100 150 03 23] 302 15 1.8 1.5
2.0 10 20 58 250 130 84 200 416 a0 1.5 18
2.0 15 25 55 310 110 80 IEil 287 24 1.3 18
2.0 20 2 50 380 a0 78 I?J 243 23 1.2 102
2.8 25 20 45 150 85 75 16, 191 21 2.0 137
2.0 40 Qﬂl 40 100 a5 50 16 151 18 2.5 115
29 50 20 37| 50 100 55 13| 17 15 2.3 9
2.8 80 20 35 35 *00 61 12| 98 14 1.9 i)
2.0 110 25 25 30 105 00 12 78 10 1.8 02
2.0 134 35 a0 25 110 70 13 7 8.4 3.5 52
A1 124 45 30 20 125 70 12 (111] 7.2 4.5 3
2.01 106 bilt] 30 17 140 50 12 A8 6.0 6.0 a1
2.9) *03 0 a0 14 15t 54 14] 58 4.5 2.2 20
3.1 87 70 30 *12 il 45 15| 66 3.3 137 19
3.1 0 i 30 12 81 41 13; il 3.1 1.6 17
3.3 00 05 35 22 84 40 15| 52 3.5 1.5 15
12 (1] 100 O[%s b v nne 81 HE] 15 72 4.0 1.4 17
{.0{ &0 105 ] e 80 46 28] 90 4.5 1.3) 26
#h ) R 106 A8 1) P S [} e 5.0 TRl oiie
30 173 167 70 230 90 204 72| di44 288 76 7.8
ar 211 161 50 225 120 191 87| d298 215 76 5.3
58 237 *155 40 160 179 99| daT2 157 7 13
04 262 152 35 215 190 165 107] d&16 128 5 15
&0 404 146 33 210 200 155 109]d1200 101 ar 11
124 625 140 33 200 185 144 123| do64 92 35 T4
501 133| 34 150 160 137 135) d694 82 32 11
258 512 128 34 170 137 135 155| d540 70 23 11
222 302 118 35 150 137 1 101] d349 (it 23 11
170 a0 106 37 140 147 123 231 d273 4 22 11
140 310 100 a0 135 147 10 208( d261 03 22 10
112 M0 105 40 135 128 7 288 261 02 21 0.2
L 380 120 41 140 123 i 240) 217 49 18 0.2
58 100 43 130 123 09 206! 181 45 22 10
78 475 110 44 100 126 95 l(.'»('lt 155 42 20 83
70 421 130 144 1556 152| 148 36 19 8.3
Ll arh 130 154 148 126] 131 31 18 9.2
18., 63 336 140 105 133 123] 111 26 18 7
10..... 50 333 144 183 116 118] 111 06 15 130
...... 58 415 146 213 106 112] 121 80 13 180
vind ol S a8 340 mi 244 103 106 130 57 12 259
IR 55 313 200 250 08 09 124 40 12 100
2 e 52 283 210 240 0 08 126 44 10 45
F] e 50 240 215 244 87 87( 107 37 H.8 70
25..... 47 208 206 240 1] 81 114 31 7.8 4
2000 58 200 170 251 84 78 103 30 12 (i}
ATr e 72 161 140 233 80 78] 101 44 0.8 66
P 78 183 120 211 78 116 a9 42 §.8 063
Pt HEa el 82 175 110 1691 il 109F 263 69 9.6 60
BOLCEE 84 171 120 196 (1] 111 333 72 §.8 59
Sliiies 88 Liiaiiea 100 21 e diis}...... . 84 AL

*Winter discharge measurement made on this day,
(a) No gage-height record; discharge estimated.

(d) Doubtful gage-height record; discharge computed from graph based on water marks
on bank noted by observer.



130 SURFACE WATER RESOURCES OF lowa, 1941-1942

Boone River near Webster City, lowa

LOCATION.—Water-stage recorder, lat. 42°25'50”, long. 93°48°10”, in sec. 18,
T. 88 N., R. 256 W., at bridge on State Highway 60, about 2 miles south
of Webster City and 41 miles downstream from White Fox Creek.

DRAINAGE AREA.—842 square miles,
RECORDS AVAILABLE.—March 1940 to September 1942,

EXTREMES.—Maximum discharge during 1941-42 year, 3,060 second-feet
June 30 (gage height 7.52 feet) ; minimum, 47 second-feet Sept. 17
(gage height, 1.90 feet).

1040-41: Maximum discharge, 1,500 second-fect June 3, 1941; maxi-
mum gage-height, 6.42 feet Mar. 5, 1941; minimum discharge, 2.4 sec-
ond-feet July 25, 1940 (gage height, 1.08 feet).

REMARKS.—Records fair except those for periods of ice effect which are
poor.,

COOPERATION —Records collected in cooperation with Corps of Engineers,
U. S. Army and U. S. Weather Bureau.

Monthly Discharge for Calendar and Water Years, 1941 and 1942

Discharge in second-feet
Run-off
Second- in
Month foot-days . Per Inches
Maximum | Minimum Mean square mile

October 1040, . ....... : 461 20 10 14.0 0.018 0.02
November. . ..., 7,605 640 43 252 209 .43
DIGCOITEME s v éi3 5 an viva stk 5 a0 5,004 410 06 164 L1056 .22

Calondar yoar 1040, . v ovv]iorinnanoasi] i diave P e [ SSRRREE AHE FS e S ottt
January 1041....... 6,131 506 75 108 .235 .27
February ; 5,317 530 7 1690 .226 .2
Mareh. .. 18,600 1,450 140 600 713 .82
April. . 13,674 858 175 4540 542 60
May 2,702 304 41 87.2 104 12
June, 18,449 1,280 120 0156 730 81
July. 5,077 10 20 164 165 2
August..... 5 8 28 6.2 12.2 014 .02
Beptember.....covvvnren sk 4,025.09 632 5.0 164 195 .22

Water year 1040-41...... 88,382.9 1,450 5.0 242 L2587 3.88
October 104110 cvaiihsmasasis 12,080 | ' 967 07 | a0 |  .408 53
November...... \ 24,000 1,730 354 803 054 1.06
Dioember. o \oiae s dasns 7,005 340 130 248 .205 M

Calendar year 1041.......| 119,1358.9 1,730 5.0 326 i 5.24
Joanuary 142, .. .00 iiiiiais 8,506 960 80 274 825 .38
February. . . R @ 7,208 520 135 261 310 .32
March, ..., 28,473 2,000 143 018 1.00 1.26
April.l : 13,003 700 240 435 517 it
h{:l_\'. T : 19,708 1,170 a0 (i .TH0 N7
JUA e R 25,200 2,750 201 H40 008 1.11
Tl e Saiee 18,208 2,020 224 8T 607 .80
AUEDA. o rseans snaa gl 5,479 880 47 1403 .229 .26
Beptemberis ioiiiiliaseiie s 3,346 218 52 112 133 (16

Water year 104142, ... .. 173,664 2,750 | 47 470 565 7.66

Note—Stage-discharge relation affected by fee Nov. 12-17, Nov. 10 to Dee. 28, 1040; Jan, 1
to Mar, 27, Dee, 12-15, 29-81, 1941; Jan. 1 to Feb. 1, Fcb, 10-28, 1942,
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Boone River near Webster City, Iowa—Continued
Daily Discharge, in Second-feet, for Water Years 1941 and 1942

Day Qct. | Nov. | Dee. | Jan. eb. | Mar, | Apr. | May | June | July | Aug. | Sept.
11 50 135/ 362 75 140} 320 167| 280  810f 28 5.2
11 57 130 401 5 160] 820 145 B2 770 23 5.0
12 63 130) 596 78] 8201 4820 132) 1,200 504 20 5.5
13 01 125) 430 78 1,150 448 1168 854 434 17 5.7
16 1 125) 400 760 1,480 009 105 967] 337 16 5.4
13 54 128 370 730 1,350 645 08| 1,050 277 14 5.3
20 40 130] 330 721 1.2 02 08l 830 224 13 6.9
17 43 130] 310 720 1,080 560 g8l 008 1881 13 5.9
15 7 135 27 720 1,080 544 78| 522 154 14 6.0
2 i 130] 250 72| 1,300 331 7l 467 132| 13 42
23| 259 125 215 70| 1,200, 514 63 668 19| 1 207
250 240 105 21 S0l s00f 494 580 1,110 1050 10 | 134
17} 220 105 | *370]  B50f 479 540 1,250 920 10 92
11 210 110) 180,  a800] 460 467 S0 1,220 82 6.0 75
12 240 115 1500 360]  410{ 448 47 1,080 7l 8.4 84
11 260 115 140] 4700 380 420 46 E06 73 8.2 104
10{ 250 110 110 830[ 8701 478 40| 645 73] 12 454
100 266, 100 60f  450{ 390, 354 30| 528 66) 13 600
10f 333 a5 85|  310] 3f0] 362 34| 451 58 14 532
1 4381 95 82t  270| *375] 557 34| 314 53] 13 | 511
10 508 100 &) 230| , 275 s58 21 300  ad7] 1 300
18] (40 110 &0 100 350 77 40 250  ad2] 14 203
13| 506 120 4200 508 04 27 37 1 240
12| 502 10 S00| 463 57| ' 178 34 14 188
13| 526 160 350l 88 45 148 321 8.4 180
13| %467 250 310 324 48 129 35 8.4 143
13| 400] 350 280 312 34 213 36l 7.2 14
14 2850 410 270 234 88 a8 32| 6.2 107
18 143] 402 202 200 157) 444 20| 6.9 103
20 140] 366 285 175, 34| 690 3 7.0 12
) O 333 a12y... 289], T N B e
107)  640]  *345 130, 520 143 7901 383 820/ 2,020{ 880 7
154 1,120 345 115/ 500 181 7750 883]  531| 1,440 604 77
2301 1,5000 328 100/  464] 364|735 523 1,500| 080 535 164
227( 1,600] 320 a2t 43| 401 0850 0230 1,970) 717 887 123
251] 1,730f 320 85 413 506|631 667 1,570/ 563] 313 07
341 1,6300 300 825 1,230,  405] 202 85
554 11,6600 266 1,0000 1,2200 4711 221 70
705 1,430 27 1,1500 2,040) 507 195 74
858]  042| 255 1,170] 1,650  467] 173 70
967 981 220 1,000 1,220, 575 151 64
816) 700|137 1,020 920 1,040/ 136 60
6090 005 140 1,060 721 &6 119 52
511 (s} 150 1,060f 583 685 106 a7
457 090 130 041 1483 /00, 110 74
413 710 140 790 425 5Ll 104 60
s 362) 686|285 B85 371 6220 114 55
3201 632 214 831 30 600| 121 40
300f 5721 277 640 3200 471) 104 100
280|  MT| 262 551 200/ 430 92 | 218
74| 628 230 503  313] 349 87 190
| LN, 2550 B4 217 403 2881 330 76 176
2. 244/ 538|244 444 2521 235 70 138
Mo 241 404 202 413 221 2241 60 134
v 4 470/ 320 344 201 243 A3 136
e 22 470 340 A8 215 251 47 120
20 2171 420 a4 s 278 : (
W arss 230 304 203 320 370 :2'.25 *.‘ilzj :;Cll
25.. 316] 302 175 310( 467 240f 272 151
2. 431 a5 160 300) 2,0300 224] 179 148
) R 464 358 150 308 2,750, 48] 17 144
- TPt 4B 140 308)....... 998 89 |..... A’

*Winter discharge measurement made on this day.
(n) No gage-height record; discharge interpolated.



132 SURFACE WATER RESOURCES 0F IowA, 1941-1942

Raccoon River near Jefferson, Iowa
’

LOCATION.—Wire-weight gage, lat. 42°00°307, long. 94°25'307, in SW14 sec.
11, T. 83 N., R. 31 W., at bridge on U. S. Highway 350, 3 miles west of
Jefferson and 8 miles upstream from Hardin Creek.

DRAINAGE AREA.—1,610 square miles.
RECORDS AVAILABLE.—March 1940 to September 1942,

EXTREMES.—Maximum discharge observed during 1941-42 year, 3,690 sec-
ond-feet July 15 (gage height, 10.47 feet) ; minimum observed, 53 sec-
ond-feet Oct. 1, 2 (gage height, 3.31 feet).

1940-41: Maximum discharge observed, 3,660 second-feet Aug. 28,
1940 (gage height, 10.76 feet), from rating curve extended above 2,900
second-feet; minimum observed, 26 second-feet July 28, 1940; minimum
gage height observed, 2.98 feet Sept. 14, 1941,

REMARKS.—Records fair except those for periods of ice effect, which are
poor. Gage read twice daily.

COOPERATION,—Records colleeted in cooperation with Corps of Engincers,
U. S. Army.

Monthly Discharge jor Calendar and Water Years, 1941 and 1942

Discharge in second-feet
Run-off
Heeond- in
Month foot-days Per Tnches
Maximum | Minimum Mean square mile
October 1940 ) 2,104 81 57 'l 70.8 0.044 0.05
November. ., 5,021 734 83 | 207 L1584 .21
December. ., 5,004 GO0 150 260 161 .19
Calendar year 1040, ., ..o i|oviierinniss e e o W g VA | s R
405 255 387 240 .28
255 430 273 28
1,500 330 764 475 55
561 202 432 268 30
251 101 178 Ayl 13
2,420 101 753 468 52
367 5 160 097 11
04 28 44.2 027 03
138 27 534 033 (04
2,420 27 318 L1098 2,69
October 1041, .vsyenennenss N e 120 078 00
November.. ... 1,080 177 851 529 50
DROTODET . s e vl i vaibicie s sve 240 400 254 29
Calendar year 1041....... 2,420 27 351 1 237 3.21
Jamuary 1042, L0 ol 1,600 170 562 349 .40
)+ Y AR e 1,320 330 654 408 43
I A e wwiy v s Shb 1,300 300 S48 .B27 N
pril. .., i " e 933 55 543 337 48
MAY B b e 1,060 455 707 L4085 BT
DONE 3 i ey e e 3,170 530 1,488 L0924 1.03
LT R 3,040 669 1,380 .B57 09
AnRhek e 3 1,440 141 301 243 .28
September........ PP e 8,530 | 677 141 204 .183 .20
Water yoar 1041-42. .. ... 253.@ | 3,170 53 (i1t 432 | 5.86

Note—Stage-dischnrge relation affected by iee Nov, 11-10, Nov, 20 to Dee. 5, Dee. 12-81,
1040; Jan, 4 to Mar. 7, Dee. 11-17, 1041; Jan. 1 to Mar. 5, 1942,
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Raccoon River near Jefferson, Towa—Continued
Daily Discharge, in Second-feet, for Water Years 1941 and 1942

Day Oct. | Nov. | Dee. | Jan. eh, | Mar. | Apr. | May | June | July | Aug. | Sept.
1040-41

R 81 95 240 85 255 430 a58 251 101 367 i 28
e 78 0 220 703 255 520 a7 270 108 343 02 20
Bt 78 08} 220 {05 255 750 385 265 1680 303 8 30
s 51 Hﬁ{l 240 550| 260{ 1,060 410 260 443 270 57 30
Boiees Bl ° @3 300 450] 260| 1,570 446 248 014 250 64 30
Biwiss S0 88 350 420 260f 1,900 504 240/ 400 2246 54 29
b 78 85 364 450 2600 1,700 530 245 495 203 52 31
L 78 &3 333 470 265 1,510 522 220 U8 190 B0 32
Qiaces 51 8§ 315 'l-ll}i 2701 1,200 525 217 414 174 50 32
10U R .1 121 207 410 2700 1,170 540 210 506 u'.af 40 32
11 81 200 300 390 2750 1,170 561 169 532 161 44 30
1855000 80 140 220 370 250, 1,00 546 100! 1,570 171 41 29
] B 78 100 170 *360 460 G914 B11 1582| 2,050 177 42 28
14.. 76 110 180 350 650 &7 462 178 2,420 161 40 27
15 itk 72 130 180 340 HO 750 433 1069] 2,150 149 38 36
71 100 100 325 870 hdi 401 165, 1,710 l:H i 52

64 500 160 315 72 037 349 140, @ 110 46 126

62 630 165 315 650 587 340 145 759 110 “ 138
r) e 01 700 170 410 60 407 a1 141 022 105 12 112
P i1 74 175 305 460 400 497 145 580 i 40 84
2iiia. il 718 180 400 410 483 bb4 149 470 i1 Bl 7h
... 0 (61 100 200 300 462 4907 11 410 &4 a0 04
W avove 60 570 200 285 380 430 449 134 a07 84 30 59

02 240 400 280] i ls 452 808 107 340 70 32 56
57 200 500 1, P ] 202 105 a7 67 20 54
78,04 600 280[. . 0aias L1 101} vn v 5 | P

186) 1,180 392 190 E00 7591 584} 1,210] 3, 669 4041 208
190 ] 355 195 T 677 546 1,120 2,5200 1,380 367 188
1B P | §79 270 105 690 5056 5221 1,370 2,070] 1,220 328 173
12... 192 754 240 200 660 554 504) 1,040( 1,710 450 207 167
13 . 190 770 270 205 G40 had 490/ 1,660] 1,440 772 273 219
R 173 §3h bl (00 BOY 460 1,460 1,180] 2,460 256 473

ot ... 12l 1,00 so2l  so0| eas0| 10000  4e3]  esi| 13000 1,200( 182 677
?2 ...... 116 1,100 404 G20 355 1,200 466 661 1,340) 1,030 1 404
230007 112l 1loso] 430  soo| 870l 1,230| 438 626) 1,240] SIS] 153 404
24 ...... 1056 g-l] 462 l'Oi?ﬂ 385 1,180 420 5911 1,080 Tf}ll 145 352
g5 100 70| 4s3| 101s0] a3so] 1)150] 404 50| 995 1,000 141 331
200 101 734|400 1,400 30| 1,100] @o2l  Bis| 041 861 167|820
27000 m0)  o45|  4s6| 1,520 Bso| 1.240)  ass| 497|986 15401 817 314
?H. PR 119 G003 a52( 1,000 3700 1,300 an7 4500 1,100 1,620 154 314
29,0 nie|  ske| 20| 1,880[....... 1,250 361 504 1,620 1,460, 205 308
Fhgies 121 53 250 1,800|:.01000| 1,120] 355  &70| 2,470| L7 182| 303
gl 128].0.00ee|  260] 134000...000 964, 00nnel  B54[e.ve..n| 15300 101).......
I

*Winter discharge measurement made on this day.



184 SURFACE WATER RESOURCES 0OF Iowa, 1941-1942

Raccoon River at Van Meter, Towa

LocaTioNn.—Water-stage recorder, lat. 41°32'00”, long. 93°56°507, in SW1
see, 22, T. 78 N., R, 27 W., at higchway bridge a third of a mile north-
east of railroad station at Van Meter, 1 mile downstream from South
Raccoon River, and 30 miles upstream from mouth. Datum of gage is
841.12 feet above mean sea level, adjustment of 1912,

DRAINAGE AREA.—23,410 square miles.

RECORDS AVAILABLE.—April 1915 to November 1927, October 1932 to Sep-
tember 1942 in reports of Geological Survey. April 1915 to December
1932 in report of Towa State Planning Board entitled “Stream Flow
Records of lowa, 1873-1932."

AVERAGE DISCHARGE.—26 years (1915-32, 1983-42), 1,020 second-feet.

EXTREMES.—Maximum discharge during 1941-42 year, 8,800 second-feet
May 11 (gage height, 11.71 feet); minimum, 152 second-feet Jan. 1
(gage height, 2.12 feet).

1915-41:  Maximum discharge observed, 40,000 second-feet Sept. 20,
1926 (gage height, 18.96 feet), from rating curve extended above
22,000 second-feet; minimum, 10 second-feet Jan, 22-31, 19403 minimum
gage height, probably 1.38 feet Aug. 29, 1934 and Sept. 1, 1936.

REMARKS.—Records good except those for periods of fragmentary gage-
height record and those computed from graphs based on wire-weight
gage readings, which are fair, and those for periods of ice effect, which
are poor. Diurnal fluctuation during low water caused by operation
of power plant at Adel, 10 miles above station.

COOPERATION.—Station operated through cooperation of Des Moines Water
};\’m‘ks; gage-height record collected in cooperation with U. 8. Weather

ureau.

NoTe.—Duration curves of daily discharge for Hamburg, Van Meter and
Ames are shown in figure 9.

Monthly Discharge for Calendar and Water Years, 1941 and 1942

‘ I Discharge in socond-feet
2 e — | Run-oll
Becond- | in
Month foot-days ] ‘ o I Per Inches
( Muximum Minimum [ Mean square mile
1

Qetober 1040, . i, 4,483 154 121 145 0.043 0.05
November, 14,047 1,100 150 408 147 15
December. © 15,344 1,000 342 495 145 A7

Calendar year 1040, ., .. : 104,387 5,200 | 10 5l 156 | 2.18
January 1M1, .............. [ 22,570 1,300 | 500 728 213 .25
Febrmary oot amnngns 25,200 2,500 380 400 | .264 27
Mgroh T e R 42,617 4,000 | 500 1,375 403 Ab
April. 24,618 1,180 Bib 821 241 27
May.. o e S 10,878 Ot 154 a61 03 12
T G A e it 71,854 5,040 230 2,306 L7038 .78
July. , e e Sy 14,700 1,740 158 477 140 i
ARt L i el 6,685 1,320 7 214 A 07
Boptémber..iiis s i i) 7,550 748 70 263 077 .09

Water year 104041, ... [ 261,015 5,040 70 | 715 210 2.84
October 1041 _.....o...... [ 22,501 3,800 20 72| 214 .25
November., vvii oo iiie o] 45,030 5,060 1,080 1,864 547 .01
December. ... ... Pecaly doit o LA, 20,607 2,280 A86 055 280 .83

Calendar year 1941, ., ,, 335,209 5,050 70 419 270 3.65
January 1942, ..0oouennnnnn, [ 47,050 | 3,480 420 1,518 445 .51
e, T T T e [ 38,887 2,540 25 1,389 Ao07 42
Mareliio S iagm e =i 75,660 3,680 010 2,441 | 716 .53
APl e b b ey 41,870 2,470 034 1,396 400 A
MayLan g ] 78,422 7,120 158 2,530 L7442 N1
e 09,480 3,670 1,200 2,31€ 70 .70
L R A e el 4, 610 6,740 1,270 3,020 L RE0 1.02
F A R e e 42,408 5,240 320 1,371 402 Ab
Baplember. .. v.uvsirsssnasans 33,259 2,440 082 1,108 325 .36

Water year 1041-42. .. ...| 628,864 7,120 230 1.7 505 .86

Note—Stage-discharge relation affected by ice Nov, 11-18, 28-30, Dec. 15-31, 1040;: Jan. 2
to Mar. 7, Dee. 31, 1941; Jan. 1-25, 1942,



Des MoiNes RIVER BASIN 135

Raccoon River at Van Meter, Towa—Continued
Daily Discharge, in Sccond-feet, for Water Years 1941 and 1942

Day Oct. | Nov. | Dec. | Jan. ! Feb. | Mur. | Apr. | May | June | July [ Aug. | Bept.
' 1
104041
ey 174 211 4701 1,040 490 500 fﬁﬁﬁ| 571 230| 71,740 197 70
@ as| 1,200 450/ 450 f703]  fa70| 2,850( g1,300 171 124
i 1,300 470( 1,000 03 044 3,100] g0 152 607
1,000 4600 1,600 f'ﬂlﬂi 487 1,550 gl,360 132 4499
800 480/ 2,500 HI‘JI 487 1,560  g890) 120 191
700 430, 4.000 860, 408 1,540( g020 821 124
740 420/ 3,000 932| 47| 1,300 g614 211 96
800 410/ 2,140 G50 437 1,200 g518 154 04
{00 400/ 1,940 A56 4321 2,250 gd52 146 90
1,0000  *380( 1,500 050 308| g2,280 gdsd 146 113
420 380| 1,740 050 3700 g5,040]  g442 120 104
&30 460 1,670 854 370] g4,160 412 222 92
*800 800{ 1,670 884 338! g4,040 370 149 99
7. 1,300{ 1,610 426 312} g4,710 365 113 119
T00[ 1,700 1,600 &30 205| g4,820 352 92 518
850 2,100{ 1,600{ {760 304} g4.400 3 88 728
600; 2,500 1,110 720 201| g3,500 201 Bl 437
560| 2,200 848 £90 2831 2,780 275 1,320 303
5200 1,700 068 1,190 204| 2,240 250 427 283
550] 1.500] 1,320 920 271 gl,800 237 325 230
f00{ 1,300 1,150 {819 204| gl,560 22 104 222
640, 1,100 086 813 12| gl,340 218 140 222

T R [ ] (R R el 108t kR

420 2,540 0101 2,470 93| 1,240| 4,140 3,770 862

480| 2,2000 1,180{ 2,210 1,640/ 1,210] 4,180 2,580 715
500 2,020/ 1,450) 2,060{ 1,720/ 1,750| 3,350/ 2,330 082
5200 2,010/ 1,720{ 1,910] 2,180] 2,230| 2,320, 2,030 1,110

5400 11,0000 2,070] 1,850] 8,330] 2,440f 1,880 1,600 844
560/ 11,8200 2,100 1,730 24500 2,020{ 1,010 1,460 743

580] 1,580{ 1,760 1,530/ 2,350{ 3,500} 1,270/ 1,170; 1,800
600 1,300/ 1,620 1,460 2,490] 3,650, 1,270 1,030, 1,060

*g60[ 1,330) 1,300 1,240 4,740/ 2,220{ 3,070 T 1,160
7000 1,200f 1,380 1,210 3,680 1,820] 3,830, 600f 1,840

: , a0 sl e
2,2000 1,020] 3,680, 1,080 2.'.!lI}i 2,770 1,9 467! 1,120
2,400 3,6%0| 1,030) 2,120{ 2,370f 1,670 488 1,050
2'g00l  032] 3’250 ‘eo4| 1.s40 2,020| 1,470, 305 910
‘o00| ssa| 3oso| es2| 1,600 1,830 2130 320 822
1
480 878 3,010] 1,200] 1,570| 2,870| 4,2200 1,070/ 816
450 854 8,540 1,080| 1,480| 2,370] 3,780, 1,220 8§22
470 §25| 5.400) 1.020) 1.440| 2,000 6,740] 6,250 700
5600.......1 8200 '070| 1.380| 3.380| 5.500| 2,520 765
340... 2,970 034| 1,200| 3,340 4,720{ 1,810 765
asll oo A ternlt et 1.280]...0... 3,030 1,200[.......

‘Win‘lcr discharge measurement made on this day.

(f) Fragmentary gage-height record; diseharge cemputed on basis of partly estimated
gage heights,

(g) Computed from graph based on wire-weight gage readings.



Table 9—Days of deficiency in discharge of Raccoon River at Van Meter, lowa, during the years ending Sept. 30, 1 933-42.

Discharge Period of Record
Number of days when discharge was less than that shown in first two columns and equal — = =
to or greater than that shown on preceding line
Deficiency Duration
Ber -ft st :
per -t
sq mile Percent Pereent
1633 algi 1935 1936 1937 1438 1939 1940 1941 1042 Tatal Days of time of time
0008 1S T0 L o G e Sk U Do A e SNl [ e = e [ (4] 0 0 0 100
ANME | S s e e ey LA e = B Pt el 15 15 15 4 99,6
005 {15 S5 B i 0 0 5 10 2 o 99.3
007 i | DT 10 28 8 1 13 62 87 2.5 97.5
.010 33 0 v SR B 15 4 17 12 10 £0 167 4.8 95.2
013 45 1 8 ] 11 7 53 4 34 118 255 | 832 91.8
018 G0 3 22 12 32 25 18 7 58 177 462 13.2 86.8
023 80 3 &7 13 15 48 2 8 11 202 664 19.0 S1.0
.032 110 7 &7 43 28 42 5 7 7 210 8§74 25.1 740
L044 150 4 it} 54 27 24 ] 11 10 231 1,105 31.7 68.3
059 200 8 It 23 a2 13 13 20 7 36 0 210 1,315 37.7 62,3
L0789 270 20 33 a1 30 12 23 42 1t 2 2 235 1,553 44.5 55.5
.109 370 29 15 25 35 15 35 66 30 25 11 285 1,839 52.7 47.3
147 500 28 11 50 26 14 2% 59 33 48 15 309 2,148 61.6 38.4
205 700 15 8 29 z 24 b} 44 34 47 25 28 2,432 69.7 30.3
264 800 28 3 17 - 25 20 21 17 43 a7 34 2,665 6.4 2.6
.352 1,200 18 o 17 13 28 14 25 12 M 52 220 2,886 827 17.3
489 1,700 11 1 12 14 24 26 14 11 24 71 208 3,004 887 1.3
674 2,300 ] 4 8 (] 12 ] i 12 13 64 139 3,233 92,7 7.3
L8580 4,000 4 0 10 5 8 11 5 b 5 a8 86 3,319 95.2 4.8
1.17 4,000 L P 4 & 4 5 4 3 4 38 72 3,301 97.2 2.8
1.61 5,500 5 7 2 o4 k] 2 4 7 10 45 3.430 98.6 1.4
2.20 7,500 ] B 9 2 1 [] 1 U] 0 4 26 3,465 99.3 iy
2.93 10,000 1t | P 1 7 3 1 PR Py PSR TR 0 14 3,479 697 3
4.11 L4000 st b 1] 3 2 0 b IR PSRRI e 9 3,488 100 .0
5.57 bR e e el I e (1} [ Y] el | PR F e e Aoy [/ e L IS iyt et s
Mean yearly dischurge (sec-ft ).. 182 751 731 670 T34 736 452 715 1,723
Maximum daily (see -ft.)....... 2,020 8,820 11,200 10, 800 7,630 12,000 &, 200 5,040 7,120
Minimum daily (see.-ft.)........ 2 49 © 16 18 22 25 10 70 230

*Incomplete record,
*Daily discharges not computed for Oct. 1 to Nov. 15; Dee. 11 to Jan. 23, Jan. 20 to Mar. 3; flat estimates used for pericds of several days.
NOTE.— Some diurnal fluetuation during low water caused by cperation of power plant at Adel, 10 miles above station.
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Table 10—Days of deficiency in discharge of Skunk River near Ames, Iowa, during the years ending Sept. 30, 1934-42.

Discharge Period of Record
Number of days when discharge was less than that shown in first two columns and equal —
to or greater than that shown on preceding line ¥ i
Defictency Durstion
Bee -t
per sq mile See -ft Percent | Percent
1034 1835 1936 1937 1938 14930 1940 1041 1942 Tatal Duays of time of time
0 0 0 (s i A R 1] o 1] 100
0003 1 39 0 39 39 1.2 98.8
. 0006 - 21 1 45 £ 2.5 57.4
L0009 .3 14 11 T 163 £.0 95.0
L0016 .5 9 20 o9 252 5.0 .0
0022 i 287 Moiiiveses 5 4 12 2 | e e 72 334 102 89.8
.0031 1.0 15 0 14 11 15 3 20 0 R 87 421 12.% §7.2
L0062 2.0 a0 2 12 52 26 8 al oy ] MR 153 604 18.4 £1.5
011 3.5 &4 ) T 50 18 12 25 13 R 182 786 23.9 76.1
016 5 25 1 5 41 ] 8 3 2 b e a7 853 26.9 7.1
.025 8 32 21 T 20 7 12 3 A s 108 a1 an.1 69.9
034 11 24 11 3 11 2 5 2 314 L e 76 1,067 32.5 67.5
053 17 33 18 20 11 ‘' 10 16 3 (1] 149 1,218 37.0 63.0
78 25 14 7 19 [ 29 66 < 21 3 218 1,434 43.6 56.4
109 35 8 28 18 10 20 a3 33 29 2 211 1,645 50.0 50.0
172 55 6 67 58 22 30 62 42 63 15 365 2,010 61.1 3E9
250 &0 4 40 a7 17 23 24 18 38 17 27 2,237 &1 31.9
375 120 ] 46 39 26 30 24 18 al i 300 2,537 77.2 2.3
531 170 it Fi 33 23 23 14 8 29 T3 210 2,747 83 .1 16.4
812 260 5 30 25 28 25 11 35 76 230 2,986 490.8 9.2
1.19 380 1 13 10 10 13 ] 4 b 55 121 3,107 4.5 5.5
1.73 550 ik 9 5 7 11 7 4 3 27 74 3,181 096.8 3.2
2.50 S00 0 9 5 o 8 1 3 5 20 40 3,230 08.3 1.7
3.75 B 1 TR el Pl el 3 4 1 [ 1 1 2 ] 25 3,256 99,1 9
5.62 1,800 AR 7 3 2 1 2 0 1 2 18 3,274 0.6 4
8.44 2,700 3 3 1 2 O B 0 2 12 3,286 100 L]
12.5 4,000 1 0 (1] 0 {1 RS Ny e | e Y 0 1 3,287 100 0
18.8 5,000 O e e ] st AL PR RIS AP B ey B S 0 e R i l b g
Mean yearly discharge (see-ft).. 11.3 156 118 T35 110 72.2 39.8 04.2 251
Maximum daily (see-ft)........ 420 2,700 2,520 2,000 2,360 2,420 1,000 1,290 1,850
Minimum daily (sec-ft)........ 1] 1.4 .18 3 .15 | 10 1.9 20

NISVE HAAIY MNANS

LET



138 SURFACE WATER RESOURCES OF Jowa, 1941-1942

South Raccoon River at Redfield, Towa

LocaTioN.—Wire-weight gage, lat. 41°34'30”, long. 94°10°40”, in SW% sec.
3, T. 78 N., R, 20 W., at bridge on county road at Redfield, three-quar-
ters of a mile downstream from bridge on U. S. Highway 6, 1 mile
downﬁtruum from Middle Raceoon River, and 1414 miles upstream from
mouth.

DRAINAGE ARBA.—995 square miles.
RECORDS AvAiLABLE.—March 1940 to September 1942,

ExTREMES.—Maximum discharge during 1941-42 year, 6,380 second-feet
Aug. 28 (gage height, 13.40 feet, from graph based on gage readings),
from rating curve extended above 3,800 second-feet; minimum ob-
served, 45 second-feet Aug. 25 (gage height, 2.77 feet).

1940-41: Maximum discharge, 6,100 second-feet July 31, 1940 (gage
height, 13.2 feet, from graph based on gage readings); minimum ob-
served, 18 second-feet July 26, 1940 (gage height, 2.44 feet).

REMARKS.—Records fair except those for periods of ice effect, and those
for days of rapidly changing stage, all of which are poor. Gage read
twice daily. Some diurnal fluctuation during low water caused by
power plant at Panora.

COOPERATION.—Records collected in cooperation with Corps of Engineers,
U. S. Army.

Monthly Discharge for Calendar and Water Years, 1941 and 1942

Discharge in sccond-feet 5
i
Second- uj:.-o
Month foot-days Per Inches
Maximum | Minimum Mean square mile

October 1040 B8Y 40 25 28.6 0.029 0.03
November.. . 2,412 149 45 0.4 081 .09
Decernber. . .....0iiiessess. 3,202 231 50 103 104 .12
Calendar year 1040, ..... L | e e A [ TR i PR A S AT T
Jonuary 1041....cooenennnnnns 3,077 450 70 119 120 14
Febrikry i e 8,145 800 50 201 202 30
)1 P S R ON L 9,025 800 117 291 202 L34
APl o T e 4,143 378 74 138 139 .15
e R 2,031 282 37 65.5 066 08
AP R e e 17,764 2,640 113 502 i) Nl
Tl e 4,500 1,580 28 145 146 A7
R e s e s b S 3,910 1,420 a0 126 127 15
Beplember.........c.iiiss 3,074 468 7 102 103 A1
Water year 1040-41,..... 62,779 2,640 25 172 173 2.34
October 1041 7,79 | 2,340 05, 251 252 29
November. . : 0,442 1,820 140 315 317 .48
T Eeamben T o e 5,501 847 70 180 181 21
Calendar year 1041 70,104 2,640 a7 217 218 2.05
January 1042......... | 11,851 2,010 00 382 384 44
February......... 8,028 4 180 287 288 30
MR o 18,872 1,030 250 609 G612 71
ENo Tt Sl S 0,047 525 186 302 304 34
b U Ry N 21,110 3,280 220 681 084 79
A 15,202 1,480 200 509 512 a7
T ey et 21,005 1,500 242 710 714 82
Avmiat s i ass 11,343 3,840 0 i) i1 42
TR el R A e 11,874 2,710 162 adh 308 44
Water year 1941-42. ., ... [ 152,214 3,540 54 417 416 Iﬁ,ﬂg

Note—Stage-discharge relation affected by ice Nov. 12-15, Nov. 29 to Dee. 4, Dee. 13-27,
1940; Jan. 5 to Mar. 7, Dec. 10-17, 20-31, 1941; Jan, 1-24, Feb. 16 to Mar. 3, 1942,

(1}



DEs MoINgES RIVER BASIN 139
South Raccoon River at Redfield, Iowa—Continued

Daily Discharge, in Second-feet, for Water Years 1941 and 1942

Day Oct. | Nov. | Dee. | Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.
104041
T 25 48 60| 223 70, 210f 132 88| 301) 1,380 08 33
C a4 58 00| 280 7 2401 128 098 72 456 30 30
Bineots a7 41 85 450 65/ 3000 120 771  ee8l 280 34| 158
Y 3l 36 80| 200 70 ool 38| 71| 44s| 208] 48] 103
5iis 27 37 o7 2000 70| 000] 145 71| 50| 165 37 8
1

[ 28 37| 102|160 ﬁsl gon| 1511  74f @zel 140 208 41
...... 28 30 111l 100 60| 560|147 65| aml 117 46 a7
i 27 a6 100 50 50| 540 145 64| B2 104 8 34
ghas 31 74 07 75 500 528 145 700 1,410 88 6 48
{07 28 7 00 s0| 88l 438 149 55 645|100 52 42
T1L i 28| 128 03 a0 ﬂ(l‘ 429) 130 510 1,580| 130 40 45
e 32l 100 700 100 s0| 36| 140 55 1,030, 107 117 33
13 27 s0/ 60 90| dool 282 140 51| 1,130] 82 58| 32
e 30 60| 50 00| *600| 282 128 46| 730! 70 40 33
Titiase a7 6| 50 o5| 700|269 111 460 020 70 34| 108
10, ... 26 84 g2l 100 7500 280 100 43) 438 66 31| 315
B od 28 07 55 100 so0| 143 91 46) 378 55 1,410] 216
180544 28 83 70 05 760| 188|258 61| 258 52 048] 160
1 26 83 7 so|  ©o0] 242f a8 4| 234 48] a2 it
DL 300 100 80 70 500] 218f 103 30| 108] &8 110 61
IS vees 250 *149 40 s0| 450 |s~1l 160 44 174 33 76 a7
Py 29| 130 100 80| 350 140| 143] 282| 145 42 59 30
STEm 27 07 100 80| 300 149) 130, 115 136 47 47 33
Wi 27 1 100 75 280 145 104 56 117 35 4“4 28
gESh el ag| 122|110 75 250 140 08 46 13 46 4 32
27 95 140 70 230 132 97 a0l 13 28 44 32
20 87| 180 70 220[ 132 af) 411,270 71 48 32
32 86 241 70 2000 132 87 72| 2,040 5 32| 453
30 80| 218 o PR 117 74 540 005 49 32 85
32 700 210 {1 I ; 130 50 37| 884 38 32 408
T M S [ A AT T Wi 74 B7ls i
122 1,820] 136| 105] 390] 250 525 242‘ 200f 1,180 547 234
e8| 743 10| 1001 402| 800 507 9 o80| 568|575 208
. 76| 537 132 95| 441| 400| 485| 730| 357| 1,170| 300 332
S 65 420] 132 oo| ao8| 40| 420  d4s0| os56| 504|211 324
Bliawns| o ATTIIC E28l 180 oo| 411] a78|  aem| 881  516]  414] 282 245
A o 482 e oo| 450 os2| 8s7|  480] 40|  335[  23p[ 160
...... k2,340 a8 13 os| as4| &2l 363 e48| Bo1] 2000 218 162
g T'ra| ssal  mis| 05| 340 02| 33| ses|  2s0| 269  103) k3,710
...... ar2| 2so] 100| 120] 282| 343| 324] 498] 250/ 250f 181 610
10...0.2] 206 23] 100 140] 315 321 324| 465| 288 242| 167 40
¥k 143|234 s0| 160 321] 321| 200| k3,280] 480| 50| 140| 282
o ( 223 b 160{ 332 265 a'p00|  710| es2|  126) 231
F R 104 218 75| 162|  203|  209|  2s0| 1,400 468| 312] 132 310
...... 23| 210 75| 106|282 200| 285] 43| 407  349| 1200 492
105 i 93| 200 po| 1sof 260| @2 2v4| 708|239 TS| 1l1] 7NN
1674 74 103 1200 100 230| ese|  264|  603|  210( 1,280 102| B4
173 7 ws6f  140] 2100 190| 1,080 269  s61) 210 1,150| 106 1,040
14 Ti| 106) 145 230|  1S0| 1,030 258 610/ 208 660 87| 450
1055 65| 223] 140] 260] 180| os7| 242 &47] 200 757 90| 200
20, so| 2000 140] 200] 105| 1,010) 236] &82| B3F| BH 76| 242
a,.....| 859 108] 134] 330 +204] op| 231 47| 1,010 474 72| 218
204, oo3| 108| 143| 420| 205| go7| 230| &7s| 1,010 315 62 196
99 iiin 126|  145| °*847| 57 a10| 73| 206 o14] 4 242 65 186
o4 .. .| 10s| 153| 52| moo| 220| ove| 1me| 10| 357 329 85| 167
Qpites o7| 101|423 2,010{ 225 676] 242| 45| 363 304 540 162
26......| 107 163 87| 1,210) 2251 go7|  203|  420] 011 14200 360 108
Qs 13| 102( 203 903 220 798| 247  303|  R55| kI,700| k804 184
T e o5| 183 181 715  280] 73| a228| 408  474[ 1,500( k3,840 176
oglativs 90|  156] 180] 676....... 572 210 372 1,4%0| 1,200 &75) 169
T e o1 10| 10l esil......| 544) 210] 338 1,180] 1,120 Bd0| 162
Srilnes A 10|  495)..... B3 e e 64| 304|.......

*Winter discharge measurement made on this day.
(n) No gage-height record; discharge interpolated,
(k) Rapidly changing stage on this day.



140 SURFACE WATER RESOURCES OF lowa, 1941-1042

North River near Norwalk, Towa

LocATioN.—Wire-weight gage, lat. 41°27°25”, long. 93°39°10”, in SW14 sec.
20, T. 77 N, R. 24 W,, at bridge on Warren County Road 8, about 1%
miles southeast of Norwalk, 8 miles northwest of Indianola, 9 miles
upstream from Middle Creek, and 10 miles south of Des Moines.

DRAINAGE AREA.—348 square miles.

February 1940 to September 1942,
EXTREMES.—Maximum discharge observed during 1941-42 vear, 4,350 second-

feet May 12 (gage height, 20.62 fect) ; minimum observed, 22 second-
feet Aug. 25 (gage height, 5.10 feet).

1940-41: Maximum discharge observed, 1,530 second-feet Sept. 17,
1941; minimum observed, 0.2 second-foot Oct. 22-27, Aug. 13-16, 1941;

minimum gage height observed, 8.31 feet July 27, 1940,

RECORDS AVAILABLE.

REMARKS.—Records fair except those for periods of ice effect and doubtful
or no gage-height record, which are poor. Gage read once daily during
periods of ice cover, twice daily during open water periods, and more
often during high water.

COOPERATION.—Records collected in cooperation with Corps of Engineers,
U. S. Army.

Monthly Discharge for Calendar and Water Years, 1941 and 1942

Disehargo in second-feet
Run-off
Becond- in
Month foot-days Per Inches
Maximum | Minimum Mean square mile
October 1940............ 14.4 | 2.1 0.2 0.46 0.0013 0.002
November........... 233 32 1.4 7.77 022 .02
December. . .vvveyy, 304 80 2 12.7 036 Nl
Calendar year 1040,......0....... L F b P A B ) B e
January 1941, ....... . 942 92 15 32.0 002 .11
February..... i 4,002 1,100 11 177 500 .03
-k 2,737 200 37 88.3 L2564 .29
2,388 611 7 70.6 .229 .20
1,654 317 11 54.3 156 .18
6,184 1,080 15 206 502 il
7021 177 .3 22.6 065 L8
August. . ¢ 310.2 127 2 10.3 030 A0
Beptember. ...vvveuniniiinnes 5,505,2 1,460 ] 186 .034 .50
Water year 1040-41. ., ... 20,174.9 1,460 i3 7.7 200 2,70
October 1641, . ............ | s [ 2,080 8 478 1.37 1.58
NOYGIDET s vs s W mimv miat oo s 15,441 2,720 157 5156 1.48 1,65
December. ..ovvuviesnns 5,012 1,860 7 258 741 86
Calendar year 1041.......| 63,811.5 2,720 2 175 (503 | 6.52
January 1042, ....... R e 12,205 1,000 45 307 1.14 1.31
FEHURTS i aa v s s hisiniins i vin 5,510 450 120 197 110 i)
. P LT e 12,428 1,410 180 401 1,16 1.38
AL R i i 5,030 343 04 165 483 .04
May.. nasan e e e A 23,148 4,100 123 747 2.15 2.47
T i e R 10,798 1,600 07 300 1.03 1.15
MUY G s e e 16,558 2,600 7l 631 1.81 2
August: o &b 3,620 361 2 117 336 ,32
Beplamber. .. iiitiicisconivas 8,145 1,460 36 272 782 .87
Water year 1041-42......] 138,835 4,100 22 380 1.00 14.83

Note—Stage-discharge relation nffected by ice Nov, 12, 18, Nov. 28 to Dee. 80, 19040 ; Jan, 4
to Mar, 18, 1041; Jan. 1 to Feb. 3, Feb. 11 to Mar. 8, 1042,



DeEs MoiNEs RIVER BASIN

North River near Norwalk, Iowa—Continued

141

Daily Discharge, in Second-feet, for Water Years 1941 and 1942
Day Oct. | Nov. | Dee. | Jan. | Feb. | Mar. | Apr. | May June | July | Aug. | Sept
1040-41
04 1.8 4 5 18 50 35 34 15 89 2.6 0.9
qalic Szl o8 84 18 (1] 365 k1 26! 140 il ek
4 23] 3 02 16 ) 37 33| 408] 48 14| d145
0 19 2 75 18| 200 39 31 710l 30 .0| d66g
0l T2 50 2 150 39 31 108 16 .8 d497
Sl sl 2 40 220 100 36 34 o0 11 .7) d1o7
B 1.4 3 30 16 0 34 34 a0 11 .0 d28
F| (Bl a2 20 14 S0 3 30| 18] 11 L6 dIs
Alb ol 8 15 13 100 31 sl ez =ol? 0 d13
dl e 8 15 120110 33 29| 1,080 11 4 d23
Al 58| 3 18| e11| 120 43 24| 48] 177 A4l di5
4 5 3 22 14| 140 44 18| 692 5l 3] 8.8
Sl = 3 26|  s00] 110 36 16| 204 21 19l s
Al ) 3 80| *075 95 32 15| 175 15 igtl 2
a3l 8 3 32| *1,100) 100 28 1410 st 2| 304
[ a0 4 2.5 a1l 500 130 20 58 17| 8.6 .2[1,230
Vlierials 3 B 2.5 o8| 550 05 27 41 03| 7.1 2.9/1,460
185 3 7 2.5 22| 400 751 112 18 78| 5.0] 80 1
Tg e kg 2.5 18| 200 88| b1l M 83| 5.0 127 08
TR 3 90 3 15| 100 74| 3818 13 52| 4.5 48 60
.| L b 4 22 80 04| 211 1 4| 2.0 18 44
g 5 30 0| 124] 108 B3 371 10| 9.7] 34
Sl 22 it 28 60| 120 g1l ai7 32 3l 50 27
.l 83 0 24 50 70 79l 312 28 12| 4.0 238
Eales oy 7 22 50 10 72l 106 of( g7l 28] 2
2l 20 15 24 45| 44 51 45 oo 21| 28 18
2l 14 30 2 45 41 47 31 19 19| 21| 16
3 10 50 22 45 41 42 36 51 18| 138 18
1.0, 6 80 22, cesia 30 38 70| s8] 1.7 1.0 16
9| S 7 TR 38 35 i 4 1.8 8l 23
1igls el 00 18:5 87| s e il el L (Bl
75 [1,510 | 150 sol 00| 1sof 962] 123) 139 507 | 330 56
104 (2,720 | 135 70| 2000 300] 251 143] 129 223 | 206 46
55 (2,440 | 147 g0l 2w 400 235 ;6 125 412 | 161 40
55 1,440 | 142 50/ a%| 431] 218 457  115/1,250 | 203 39
820 | 022 | *144 45| 2s%0| 387|200 404] 100L,100 | 17 39
6......| 864 | o7 | 128 50| 31| aso| 195 1,800] 108 262 | 128 0
71,180 | 886 | 13l =0 a3so| ma1| 187 1,7400 118 176 | 108 36
ol aBO | R R 7N 1118 o0 213 817|181 603|930 147 9 | 110
9......|2,080 | 312 | 108 100 208] 272)  170]  3e0] 728 148 o1 | 252
105Gt a36 | 276 | 104 130] 197| 220| 161] 398 302 171 g2 | 718
11 | 208 | 260 (] 150, 2100 217]  152f 1.6200 129 127 73 | 234
180\ 308" (] 258 *170, 220 216 148] 4,100] 310] 104 6 72
18......] 173 | 200 | 100 100 210]  215]  142] 3,100[ 335 96 0 66
4,0, 847 | 240 | 104 200/ 2000 220  140) 1,840f  139)1,070 80 | 497
i oSt Ieaxd Sl 57110 ago| 15|  24s|  138]  498) 111 395 56 | 744
18......| 165 | 211 | 118 3000 100] a3s0| 131 a8y 97| 177 52 | as0
e 133 | 203 | 123 sg0| 160{ 1,170] 123|  384) 101] 85 45 | 337
8.5, 130 {1 190 | 125 500 130{ 1,410 117 9002| 120 70 42 1,000
T A 115 | 219 | 120 s00| 120] o47] 112 784  113) 801 30 1,460
200 ) a1 | 452 | 106 | 1,000 130]  466]  108]  443]  590/1,610 36 | 812
ahens | i THl ke e il g00| 140  442]  105]  304| 1,480(2,600 30 | 177
P 004 | 237 | 108 700/ 150|861 101]  380)  599(1,050 27 | 135
23......| 707 | 198 | 505 s00| 155 307 gol 341|217 236 24 | 118
Woess 413 | 157 11,390 850/  130] 281 o4l 3200 160 200 23 | 102
25......| 255 | 159 [1,800 s70]  155| 285| 102] 285|262 305 22 90
o 185 | 914 850| 160] 673| 343] 238|  270| s68 a7 84
27......| 821 | 184 | 340 700 1s0!  s92|  243]  218|  266(1.350 | 861 | 101
28,.....| 701 175 | 106 600 170 g0 3210 205|  179{1,300 | @08 | 105
20,.....| 860 | 167 85 570|.......1 206 141 195|  030[1,370 | 850 87
(g 237 | 162 81 B00f ... 281 116|188 1,600/ 530 | 208 79
Bl o] ATLY Lessment 78 250{. . ... i d | NS 185]. v v .1 410 (YR i

*Winter discharge measurement made on this day,
(n) No gage-height record ; discharge cstimated,
(d) Discharge computed from doubtful gage-height record.



142 SURFACE WATER RESOURCES OF Towa, 1941-1942

Middle River near Indianola, Towa

LoCATIGN —Wire-weight gage, lat. 41 °26'00”, long, 93°33'25”, in NW 1 sec.
31, T, 77 N, R. 23 W, at bridge on U. 8. Highways 65 and 69, 5 miles
north of Indianola, 10 miles south of Des Moines, and 13 miles upstream
from mouth.

DRAINAGE AREA.—502 square miles,
RECORDS AVAILABLE.—March 1940 to September 1942,

EXTREMES.—Maximum discharge during 1941-42 year, 7,960 second-feet
Nov. 1 (gage height, 19.5 feet, from graph based on gage readings) ;
minimum observed, 48 second-feet Aug. 25 (gage height, 3.56 feet).

1940-41: Maximum discharge observed, 8,240 second-feet June 9,
1941 (gage height, 19.73 feet): minimum observed, 1.3 second-feet
July 27, 1940; minimum gage-height observed, 2.88 feet Oct, 10, 1940.

REMARKS.—Records fair exeept those for periods of ice effect and doubtful
or no gage-height record, and those for days of rapidly changing stage,
all of which are poor. Gage read twice daily, more often during high

stages.
COOPERATION.—Records collected in cooperation with Corps of Engineers,
U. S. Army,

Monthly Discharge for Calendar and Water Years, 1941 and 1942

] I|
| | Discharge in sceond-feot

Run-off
| Beeond- | in
Month foot-days : . Per Inches
Maximum | Minimum Mean square mile
October 1040, , o 0ovnernnnnn. 157 12 2 &.0n .01 0.01
November............. et 538 | 41 ] 17.0 036 04
DA, oy il iair s bt 527 | 40 4 17.0 034 .04
Calendar year 1940.. ... .. =
January 1941, .,..0000iiuvns, T 00 70 20 323 i 07
ey I e fi, 588 2,500 21 235 AG8 A0
Mm‘lrh.,......‘.....,,..,... d3,442 200 it 111 1281 .26
LV B e S e 5,070 1,070 48 104 .33y .38
L AR ARk 2,380 427 30 7.1 54 .18
June..,... = 16,065 6,720 41 b56 1.11 1.23
July. . .,. s 1,692 405 14 B 100 .13
August.... v 1,043 204 11 33.6 007 .08
Seplernber., .\ vh v onemmri e 13,074 3,900 12 466 028 1.4
Water year 104041, ., . ,, B, 006 6,720 21|emds 250 3.04
23,006 3,210 75 74 1.54 1.78
19,271 5,780 169 (42 1.28 1.43
14,677 | 3,740 120 473 | 942 1.09
Calendar year 1941....,.. 109,818 | 6,720 11 301 .600 8.15
ADTArY AMB. il i e e 10,639 2,000 130 (34 1.20 1.45
FeRPUREY (v e asiiagses 7,057 435 170 252 LB02 .52
M o e . ey 16,628 1,860 216 i 1.07 1.23
Apmilhi s i e 5,004 a1 62 107 443 .a7
May. St e i Al s 30,320 5,040 114 078 B 2.25
AFT e e Sl e 5,427 1,300 a5 281 LA00 .62
Y e a v e T e | 25,0650 3,700 92 827 1.65 1.90
O S e R R S 5,072 634 48 164 vy .38
Beptember........ouiivniusn. 6,500 1,840 62 217 | 432 A48
Water year 104142, . ., | 1s2,241 5,780 | 18 00 | 004 13.50

Note—Stage-discharge relation affected by fee Nov, 12-18, Nov, 27 to Dee, 81, 1940; Jan,
1 to Feb. 12, Feb, 17 to Mar, 7, Dee. 11-16, 1941 ; Jan, 1-11, 21-28, Feb. 16 to Muar. 2, 1942,
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Middle River near Indianola, Towa—Continued

Daily Discharge, in Second-feet, for Water Years 1941 and 1942

Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. May | June | July | Aug. | Sept.
5 2 14 40 28 40 02 61 43 253 15 12
4 10 13 60 28 100 (%} 58 70 405 15 30
2 10 13 70 29 160 60 57 405 131 14 1,240
I.!’; 9 10 50 20 200 (3] 59 857 81 14 1,040
‘

7 11 40 30 180 04 57 528 50 14 236

(1] 12 30 27 140 6 60 27 40 13 120

6

B B 12 24 24 120 fi2 55 137 41 12 325
b 10 13 2 2] 105 il &l 360 a dil 207
3 11 13 20 22 108 (0 46| 6,720 a4 dit 128
2 16 13 20 23 147 KL 37| 8,520 46 d1l ab
2 22 13 *22 *22 126 73 a6 872 70 d1l 22
3 14 11 90 162 69 35 427 51 d15 21
3 8 10 28| *2,500! 122 62 33 301 41 d20 42
L] 7 9 321 1,210 108 56 32 333 a7 d20 7

4 5 9 4] 20 135 b8 41 209 11 43| 2,370
4 10 9 a4 207 152 il 182| 200 37 75 3,000
4 22 a2 250 132 18 01 150 28 204) 1,670
4 26 10 28 260 02 404 53 128 23 106

4 27 10 20 230 99] 1,670 46 09 20 143 182
4 251 11 25 190 96 672 37 95 20 63 122
5 *31 12 30 170 92 319 30 54 19 41 83
5 35 14 a4 140 a1 176 30 7 19 24 66
i} 41 i 3 100 54 140 204 70 10 19 56
b} 20 18 a4 05 7 106 427 03 18 17 a1
5 25 22 32 8§06 09 02 100 58 18 16 48
5 27 30 30 83 63 70 72 5l 18 16 a7
5 28 34 28 80 62 i 53 41 17 2 a7
7 2 38 28 84 63 7l 122 b7 16 18 35
§ 18 40 1 ey 60 65 116 137 16 1 11
§ 16 40| 28vcuvses 50 62 80 230 15 12 17
) I | BRI 40 1 Fr A 50)cunenas 43 v 14 it | P

178| k6,780 198 260 265 360 300 114 200 487 352 03

157 b S
k3,210 w7 166 160 435 518 213  ks&7 124 778 167 65

1% ng 741 154 140 360 433 106] 2,910 106 a60 152 65
g i

a1 203 125) al20 230 215 139 (40 17 14 a3 )1
200 295 130 a250 211 217 137] k3,110 .’.’(Jﬁi 124 88| 88
371 27! 140]  a280 200 240 135 046 131} k039 80} 01

522 204 126{ 1,080 180 565 111 64 o) 3,120

2!‘, L 189 1200 1,200 100 542 108  b78 427]  1,440| 54 143
Lyl 1,900 187 120{ 1,000 2000 1,020 104 518  273| 343} 54 122
A k2,480 180 k1,110 1,100 220 783 ] 618 27 271 51| 110
L7 TR 30 175/ 8,740] 1,150 220 585 02 4M 173 a7 50 00
25,00 265 100) 2,6200 1,150 240 508 110 398 140 600 48 ]
a0 435 171 1,860 1,000 280( 1,210 202 462 410) 2,320 124 05
??. iviae 846 176] 1,020 800 300 576 07 337 353 1,010 fid4 1
58 ...... 582 180 460 700 340 300 238 a1 1756 1,600 265 09
29..... 4 420 182 271 B78]eve0nns 343 137 287 5721 1,020 620 05
~80...... 293 184 271 4381, .. 0aas 327 i 265 1,300 492 371 02
) PR e € | PR 271 203]iseines v | ISR Pyl EEE 438 101}..... ve

*Winter discharge measurement made on this day.

(n) No gage-height record; discharge estimated.

(d) Doubtful gage-height record; discharge computed on basis of weather records and
records for South River near Ackworth.

(k) Rapidly changing stage on this day.
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South River near Ackworth, Iowa

LoCcATION —Wire-weight gage, lat. 41°22°20”, long. 93°25'40”, in sec, 19,
T. 76 N., R. 22 W, at bridge on State Highway 92, 2 miles east of Ack-
worth, 4% miles downstream from Otter Creek, and 6 miles east of
Indianola.

DRAINAGE AREA.
RECORDS AVAILABLE—February 1940 to September 1942,

475 square miles,

EXTREMES.—Maximum discharge during 1941-42 vear, 9,480 second-feet
Nov. 1 (gage height, 18.7 feet, from graph based on gage readings) ;
minimum observed, 8 second-feet Sept. 5; minimum gage height ob-
served, 1.87 feet Aug, 24,

1940-41:  Maximum discharpe observed, 12,100 second-feet June 9,
1941 (page height, 20,56 feet), from rating curve extended above 9,000
second-feet; minimum observed, 0.8 second-foot July 21-25, 1940; mini-
mum gage height observed, 1.34 feet Oct, 16, 17, 21, 22, 1940,

REMARKS.—Records fair except those for periods of ice effect, those below
b second-feet, and those for days of rapidly changing stage, all of
which are poor. Gage read twice daily, more often during high stages.

COOPERATION.—Records collected in cooperation with Corps of Engineers,
U. S. Army.

Monthly Discharye for Calendar and Water Years, 1941 and 1942

Discharge in second-fect
Run-off
Second- in
Month foot-days " Per Inches
Maximum | Minimum Mean square mile

October 140, ,.............. | 40.5 2.2 1.0 | 1.31 0.0028 0.003
November,,.......o......oen 853 | 4 1 2,04 -0062 007
opmber. . L 342.5 | 04 2 11.0 023 .03
Calendar year 1040 ..o o ivnvnvennnnlieeennnnnns T R ST ] (o et el s eere daweres 0 y
January 1041, ..o 525 80 0. 0.9 | .08 04
FRBruRbyL s cinviniiiis Wl b, 042 2,840 18 202 425 A4
MEEehs S o 2,207 308 20 73.1 154 18
Apal e R s e R, 2,614 831 10 87.1 L1583 20
May, 432 324 7 30,1 063 o7
June 12,053 6,530 14 432 909 1.01
July. .. 878.7 384 2.1 28.8 . 060 07
Avgust............. e 401.5 254 1.0 13.0 027 .03
September 10,604 3,000 10 356 L7490 54
Water year 1040-41. . ..., 47,378.5 6,530 1.0 102 | .215 2.02
October 1041.,............... 25,081 430 [ 28 T 2,03
November, . ..... 18,212 8,540 85 607 1.28 1.43
Dienemtber i i s o 0,780 2,780 60 315 .63 7
00,880,2 §,340 1.0 240 | 524 7.11

16,150 2,000 80 521 1.10 1.26

3,501 306 77 136 285 .30

11,128 2,250 103 350 756 57

2,685 194 449 89.5 188 21

14,940 2,690 a0 482 1.01 1.17

; 3,800 33 127 267 a0

Julst, s 14,533 4,300 16 452 : 1.17
August....... b s e T 067 i1} 9 21.2 045 05
Beptember........ovvsisvens 1,530 204 ] 61.3 108 132
Water year 104142, ., 123,606 8,340 | 9 330 714 .68

Note—Stage-discharge relation affected by ice Nov. 12-18, Nov. 28 to Dec. 9, Dee. 14-22,
1940; Jan. 6 to Feb. 12, Feb, 18 to Mar. 3, Dee. 11-16, 1941 ; Jan. 1 to Feb. 4, Feb, 16-27, 1042,
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South River near Ackworth, Towa—Continued
Daily Discharge, in Second-feet, for Water Years 1941 and 1942
Day Oct. | Nov. | Dee. | Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.
104041
e it 1.3 1.4 2.5 14 22 20 42 18 40 384 2.1 10
P R 1.2 1,5 2 20 22 a0 40 15 35 08 1.6 10
JLE 1.1 1.2 2 30 20) 40 43 180 1,080 27 1.5 1,500
455050 2.1 1.2 2.50 44 22 8 47 18] 2621 18 1.5/ 398
Bilaten 2.1 1.2 2.5 37 22 a3 45 18 77 13 6 100
B 212 1.1 2.5 10 19 45/ 41 22 45 9 5 37
(iAot 1.7 1.1 2.5 7 18 36 39 42 32 b 3.7 96
R ] 1.2 2.5 8 18 20 a6 24 35 7 2.0 110
e 1.2 1.6 3.5 [ 20 45 37 18] 6,530 7 2.0 il
10 a8 | e2s2 2.6 0 22 71 52 12| 3,230/ 115 1.8 30
T 1.2 3.0 3.0 7 20 il 43 0] 482) 106 1.8 10
12,50 1.2 1 4.4 8 *200 35 at 10 2200 23 5 15
18550 1.2 1 4.0 Gl *2 840 &5 a3 8 178 14 3.7 109
14..00:. 1.1 1 3.5 a1 1,180 60 30 8 178 T 2.0 103
15 HI110 1 3.5 10| *318] 218 a0 [ 1260 7 1.5/ 2,220
165 1.0 1 3 14 205 398 27 33 §2 {i 1.5 3,000
b P 1.0 1 3 14 150 04 26/ 18 89| 37| 254 1,080
185 ka B B 4 12 120 500 407 11 60 4.7 49 243
19w 140 3.7 5 10 80 81 831 i a6 2.4 14 78
L 1.0 7 6 10 0 80 218 8 30 2.3 5 40
Al s W [ 14 50 73 120 7 28 2.1 3.8 29
LA S IS [ 7 50 40 2 (i 50 251 4.7 3.4 23
293 1.0 & 7 25 a6 [iF] 18 86 DD R R 1513 20
S 12T 7 18 a5 03 40 18] 20| Mok 2,1 18
25. a2 7 8 18 30 50 33 13 18 2.4 2.1 15
P e ns 1.2 i} 30 52 28 8 16 2.6 2.1 12
7., 1.2| 38| 94 53 25 9 14 10 2.0 10
DR o 14| 4 46 49 22 14 9] 10 1.5 16
ROUTER 2.0 3 33 48 20 324 18 7 1.5 14
e e T N 23 45 19 42 14 4.6 1.0 284
Sl Bl i 18 1 e L e R IS R P
1041-42
1R 151 8,340 114 190 170 34 164 a7 52 40, 66 10
Pl s 61| k3,000 112 160 160 a8 179 85 44 30 55 25
RO 28 T4 104 130 170|  318] 141 557 48] 801 43 11
AR 52 418 *104 110 190  208]  129) 306 44 600| 34 9
B 875 080 104 000 245  233) 115 kt,200 10 0/ 28 0
B 109 708 87 80 00| 247 108 1,220 a0 5| 20 11
i k1,960 437 82 40 188 262 7| 848 23 an) 22 4
BN k840|276 83 90 112 187 o0 224 36 20/ 22 80
4o U k2,100) 212 7 00 80 146 87 162 36 4| 18 243
105000 k1,540 194 6l 100 v 141 81 131 40 330 16 80
200 201 600 *110 115 125 78| k2,450 282 250 14 a8
143 107 65 130 121 103 §1| 11000 207 200 15 2
106 102 70| 150 104 100 83| 605 121 10 14 16
158 170 80 170l 12| 288 g0 222 83| k1,840| 23 16
83 160 90 190, 100|200 72 151 a8 425 16 7
A1 150 100) 250 al 342 06 123 51 83l 15 a0
58 145 128 400 80| 2,250 63| k1,120 46 40| 14 23
b5 136 125 1,000 80 642/ 62| k2,600 40 a 12| 204
51 155 104 2,000 00| ado| 60| 570 43| k4,300 11 243
3000 212 02| 1,500 100 344 56| 308|  8ET| 1,480 11 57
k2,640 167 820 1,000 10| 346 55|  212) o254 B30 11 30
k4,340 126 820 1,080 130 230 35 183 231 338 10 25
3,720 114| k2,520| 1,150 140 185 55 143 205 181 10 22
016 85| 2,780 1,250 140 103 10 117 174 238 9 20
322 118 661 1,2000  130] 150 51 09 150 423 9 18
633 138 58I B0 10, 1,510 81 83| G04| 1,2200 22 20
1,030 131 402 750 160 452 153 80 181 Gl 19 a0
444 123|188 650 162| 250 110 74| 82| 058 42 23
270 115 160 580|.. 209 82 il 72| 248 23 20
Bl | 226 114 210 400(....... 207 61 54| 49 131 15 19
Bl REETO0 212 1901... 19 eve e i1 EE : 40 N eReet

*Winter discharge measurement made on this day.
(k) Rapidly changing stage on this day.
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DES MOINES RIVER BASIN
Lakes in Des Moines River Basin
Springbrook Lake near Guthrie Center, lowa
LocaTioN.—Staff gage, lat. 41°46’, long. 94°28', in sec. 4, T. 80 N, R. 31 W,

at Springbrook State Park, 7 miles northeast of Guthrie Center, Guthrie
County, Towa.

OBservER.—W. K. Garrard, 1942,
RECORDS AVAILABLE.—June 1936 to September 1942,

EXTREMES.—1936: Maximum gage height observed during period, 4.04

feet June 13; minimum observed, 2.38 feet Aug. 31.

1936-37: Maximum gage height observed during water year, 4.90
feet Aug. 20; minimum observed, 3.44 feet Sept. 23.

1937-38: Maximum gage height observed during water year, 6.20
feet Sept. 13; minimum observed, 3.36 feet Oct. 13-15.

1938-39: Maximum gage height observed during water year, 6.20
feet Aug. 10; minimum observed, 3.42 feet June 17, 18.

1989-40: Maximum gage height observed during water year, 4.20
feet Feb. 10-12; minimum observed, 3.42 feet July 27, 28,

1940-41: Ma\:mmm gage height observed during water year, 4.50
feet Aug. 17; minimum observed, 3.46 feet Oct. 31, Nov. 1, 2, 3.

1941-42: Maximum gage height observed during water year, 7.00
feet July 25; minimum observed, 3.90 feet Aug. 24, 25,

1936-42: Maximum gage height observed, 7.00 feet July 25, 1942;
minimum observed, 2.38 feet Aug. 31, 1936.

REMJ;R.!}{S.—Crcst of spillway is at gage height 3.94 feet. Gage read once
daily.

COOPERATION,—Records collected in cooperation with Iowa State Conserva-
tion Commission,
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Center, lowa—Continued

Springhrook Lake near Guthrie

Years 1941 and 1942

Daily Gage height, in Feet, for Watey

Bept.
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DES MOINES RIVER BASIN
Lakes in Des Moines River Basin
Lake Ahquabi near Indianola, lowa
LocaTioNn.—Staff gage, lat. 41°17°20”, long. 93°35'25”, in NW 14 sec. 23, T.

75 N., R. 24 W., at Lake Ahquabi State Park, 5 miles southwest of
Indianola, Warren County, Iowa.

OpservER.—W. E, Myers, 1042,
RECORDS AVAILABLE.—June 1936 to September 1942,

EXTREMES.—1936: Maximum gage height observed during period, 4.95

feet June 17; minimum observed, 3,61 feet Sept. 1.

1936-37: Maximum gage height observed during water year, 5.65
feet Feb. 18; minimum observed, 3.72 feet Dec. 8, Feb. 10-11.

1937-38: Maximum gage height observed during water year, 7.43
feet May 25; minimum observed, 3.92 feet Dec. 14, Jan. 16, 17.

1938-39: Maximum gage height observed during water year, 6.58
feet Mar. 11; minimum observed, 4.01 feet Aug. 6.

1939-40:  Maximum gage height observed during water year, 4.90
feet May 18, 19; minimum observed, 3.50 feet Dec. 22-25.

1940-41: Maximum gage height observed during water year, 7.65
feet June 9; minimum observed, 4.08 feet Nov. 8, Dec. 14.

1941-42:  Maximum gage height observed during water year, 7.02
feet July 19; minimum obscrved, 4,80 feet Aug. 25.

1936-42:  Maximum gage height observed, 7.65 feet June 9, 1941;
minimum observed, 3.50 feet Dec, 22-25, 1939,

REMARKS.—Spillway crest found by levels of Aug. 1, 1938, to be at gage
height 5.11 feet. Gage read once daily with occasional extra readings
during rapidly changing stage.

COOPERATION.—Records collected in cooperation with Iowa State Conserva-
tion Commission.
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Lake Ahquabi near Indianola, Towa—Continued
Daily Gage height, in Feet, for Water Years 1941 and 1942

T
Day Oct. | Nov. | Dec. | Jan. | Feb, | Mar. | Apr. | May | Juve | July ! Aug. | Sept.
1940-41
L ren 4,32 4,16/ 413 4,300 4,62 518 5.17| b6.14] 5.04 517 4.68 4.62
; 4,17 4,18 4.20) 4.63] 5.22| §.17) 5.13] 5.03] 5.13] 4.00f 4.70
4,15 4.00] 4.20 4.04 5.25| 5.19 5.12| §.27| &H.10 ‘4.4 5,80
4,13 4.00) 4.28) 4.85] 5.20| & 5:.11|  5.26] ' 5.08) 4.62| &5.04
4111 4.08) 4.2, ... .. 5,18 5.18 5.11) 5.19| 5.06| 4.62) 5.606
4.10) 4111 4.2]]....... 5.211 517 &5.08) 5.17| 5.04] 4.60] 5.36
4.09) 411 Y] PR B §.21 5.16) 5,08 5.15) 5.03 4,55 5.45
4.08 4.11 4.21 4,04 820} 5 5,07 5. 15 5,02 4.50 5.40
4.11 4.111 4.231 4041 5200....... 5,05 6,900 5000 4.54] 5.30
4,11 4100 4.24) 4.65] 5.20] 5.22) 5.04) 56.70] &5.08 4.58 5.32
4.14| 4.10] 4.25| 4.65( 5.20] b5.20| 5.03| 5.54] b5.06| 4.50/ 5.206
4,12) 4,09 4.25 4.67| 5.24] 5.20{ 5.02] 5.44| 5.02| 4.50f 5.22
4.11| 4.09( 4.26| b5.75| '5.24] b5.27] 5.01) b5.36] b5.00] 4.47 5.20
4,10 4,08 4.27| 5.48 5.21 5,221  5.01 5,300 4.08 4.45 5.32
4,100 4,09 4.28 b5.41 b.46| B5.10) 5,10 5.26] 4.06] 4.42] G.28
4.00] 4.21] 4.301 5.36] 5.35 B6.17| 5.0 5.21 4,05 4.40| 6.56
4.000 4.20| 4.20] 5.34] 5.32| 5.15 5.02] 5.18] 4,03 4.76) b&6.78
4.100  4.20] 4.27 5.32]  5.311 5.52 4.1 5.16) 4.01 4.74| 5.58
411 4.21| 4.27] 5.297 5.30] 5.70] 5.00] b5.16] 4.80| 4,72 5.46
4.14] 4.22) 4.27) 5.27§ 5.28| 5.08) 4.99) 5.14] 487 4.70] 5.30
4.18) 4.22) 4.26 5.245 5.27  5.60| 5.000 5.12] 4.80| 4.68) 5.34
4.17] 4.23) 4.54] 5.22f 05,26( 5.44] 5.100 5.10) 4.85 4.06| 5.20
4.17| 4.23] 4.56] 5.22) b5.25, b5.32| 6.08 5.08 4.84)  4.65 5.20
4.16) 4.22) 4,55 6.22) b5.24] b5.25] b5.07) 5.06 4,82 4.63( 6,24
4,16 4.23{ 4,565 5,18] 5,22 5.24] 5,06 5.04] 4.80 4.60f 5.22
1 |
415 4.24) 456 5.18 5.21) 5.200 5.04f 5.02] 4B0 4.064) 5.22
4.14) 4.24] 458 5.18) 5200 518 5.05 5.01 4.78| 4.82) b.18
4.14| 4.24] 4,58 5.18 5200 5.17| 6.02f 5.000 4.76] 4.60/ 5.20
4.13]  4.24) 4580 5,190 516 5.10] 4,08 4.74) 4581 5.17
4.13] 424 4.59]...... 5.18|  6.14] 506 4,07 4.72] 4.50] 5.4
....... 4.24)  4.00 ' (Y| PSSR Bt H1 ] S [T Y (V] B F1 | Feee e
6.571 5.26] 5.40] 5.41 5.86) 5.42) 5.4l 5.14) 5.28 5.16] 4.89
5.68] 5.26| 5.42| 5.49] 5.38) 5.40) 5.38 5.13| 5.27) 5.18) 4.8
5.54 5.26| 5.42| 5.36] 5,400 5.39] 559 5.11 5.360 5.15 4.88
5.43| b5.28) 6.30| 5.47] 5.42] 5.38) b5.48] 5.10] 5.31] 5.12| 4.8
b.55 5.25| 5.37 587 saan 5.87|  6.26) 5.08 5.30] 5.10) 4.85
5.51 5.25( 5.34| 548 5H.43| b5.36) 5.8 6,006 5.26) 5:.00f 4.80
5.46/ 5.25| 5.30] 5.38) 5.44) 6.35) 56.68) 5.04 5.22 5.07| 4.87
5.38] 5.2 5.28) 5.37 45.42] 5.3 5.57| 5.02| 5.20] 5.05 5.54
5.36] 5.25| 5.26] 5.37[ 5.41 5.33| 5.52] 5.000 5.19] &§.08 5.38
5.300 5.23| 5.24| 5.36| 5.40) 5.32| 5.47] 5.03| 5.18) 5.03] 5.20
5.200 5.2 5.24| 5.36] 6.40|. 5.81 6,25/ 5,35 &.16) 5,01 5.23
5.28| 5.20| 5.24] b5.26) 6.88) 5.30] 560 56.87] 5,15 4.00f 5,17
5.27| b6.18f 5.24 5.36| &5.44] 5.30| 5.60] 5.82| 5.14f 4.97 5.14
5.270 5.18| 56.26) 5.37) 5.45) 5.20) 5.54| 5.27| 6.28) 5.00( 5,13
5.260  5.17| 5.26| 5.38| 5.47| 5.20| 5.43] 5.23| 5.66) 4.98 5.16
5.26] 5.18) 5.30| 5.46/ &5.58) 65.32| 5.32] 5.21] 5.47 4.97| 5.14
5.26)  5.181 5.64 5.420  5.57]  5.51 5.500 5.19) +5.36) 4.95 &5.27
5.25 5,19 5.78] 5.30 5.55|  56.31 b5.44)  b5.18] 530 4.4 5.23
5.0 5,10 5.60/ 5.38| 5.54] 5.30] 5.40( 5.18] 6.56) 4.92| 5.23
5.20( &,18 &.64] 5.35| 65.52] 5.28] 5.38) 5.34] 5.60) 4.01] 5.18
5.56| 5.20| 5.19| 5.63( 5.34| 5.50| 5.26) 5.36; 5.30] 5.42| 4.90] 5.16
6.11| 5.28) 5.200 5.63] 5.34| b.47] 5.25) 5.30] 5.32| 5.30] 4.88) 5.13
5.90 5.27| 6.27| 5.62] 5.34] 5.45] 5.24] 5.26] 5.28) 5.24| 4.8 5.10
5.60| 5.27| 5.84| 5.02| 5.34 542 5.23) b5.25] b5.24) 5.27 4.83 5.07
5.51 5.20| &5.62| 5.62 b5.34) b5.47 530 5.24) 534 65.36 4.80 5.09
5.54 5.26| b5.66| 5.60, 5.34 5.56| 65.27| b5.23| 5,35 b5.54f 4.88 5.09
5.46) 5.26] 5.55) 5.56) 534 5.62| 5.38 5.22 5.3 5.49) 4,88 5.07
5.30 5. 5.51 5.85| 45.50| 5.36| 5.200 5.32) 5.37| 4.93 5.06
5.34 549/ .....| b5.47| 5.34| 5.8 530 527 4.92) 5.0
536 S 4Th 5.45| 5.33) 5.15| 5.280 5.21] 4.91] 5.4
5.79 GHET | 5.43'[ ....... | 5.15| ....... 5.18] 4.90L.......
I




150 SURFACE WATER RESOURCES OF IowaA, 1941-1942

DES MOINES RIVER BASIN
Lakes in Des Moines River Basin
Lake Wapello near Drakesville, Iowa

LocaTioN.—Water-stage recorder, lat. 40°49°15”, long. 92°34'25”, an eighth
of a mile northwest of center of sec. 34, T. 70 N., R. 15 W., at Lake
Wapello State Park, 5 miles northwest of Drakesville and 94 miles
northwest of Bloomfield, Davis County, Iowa, Datum of gage is 90.00
feet above datum assumed for this lake. Prior to Nov. 28, 1941, staff
gage at site 145 mile west.

DRAINAGE AREA.—T.6 square miles above outlet.

OBSERVER.—J. A. Babcock, 1942,

RECORDS AVAILABLE~—June 1936 to September 1942,

EXTREMES.—1936: Maximum gage height observed during period, 9.78

feet June 10, 11; minimum observed, 7.81 feet Sept. 9, 10, 11.

1936-37: Maximum gage height observed during water year, 10.58
feet Feb. 18, 19; minimum observed, 8.24 feet Dee, 13-26.

1937-38: Maximum gage height observed during water year, 10.05
feet June 25 to July 2; minimum observed, 7.93 feet Feb. 12,

1938-39: Maximum gage height observed during water year, 11.30
feet Mar. 12; minimum observed, 8.62 feet Nov. 1-3.

1939-40: Maximum gage height observed during water year, 9.96
feet May 11; minimum observed, 8.44 feet Dec. 18, Jan. 4-8, Feb. 8.

1940-41: Maximum gage height observed during water year, 12.70
feet June 12; minimum observed, 8.29 feet Dec. 26, 28.

1941-42: Maximum gage height observed during water year, 11.54
feet Oct. 9; minimum, 9.18 feet Sept. 25.

1936-42: Maximum gage height observed, 12.70 feet June 12, 1941;
minimum observed, 7.81 feet Sept, 9-11, 1936.

REMARKS.—Crest of spillway is at gage height 10.00 feet. Staff gage read
once daily prior to Nov. 28, 1941. Water is diverted from lake for fish
rearing ponds below lake outlet.

COOPERATION.—Records colleeted in cooperation with Iowa State Conserva-
tion Commission.

NoTE.—On plate 4-A is shown a photograph of the recorder house at water-
level gage on Lake Wapello.



Des MoINES RIVER BASIN 151

Lake Wapello near Drakesville, Towa—Continued
Daily Gage height, in Feet, for Water Years 1941 and 1942

Day Oct. | Nov. | Dee. | Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.
8.74) B.03] B4Bl...... 0,44 0.82) 0,000 10.44] 10.34] 0.38) 0.10
8.74| 8.68] 8.48...... ; 0,44 0,820 0.00] 10,46 10,34] 9.30] 0.10
8.74| 8.58| 8.48..... : 0.44] 0,620 0.00] 10,66 10.,34] 0.80] 10,00
8.74| 8.50| 8.46]....... 0.46)  0.62)  9.00] 10.70] 10.34] 0.26) 10.10
8.74) B5.54| 846 8.32 9,48 0.54[.......| 10.74] 10.36] 9.220 10.20

8.74 8.54| 8.0 834 0.48| 0.54| 9.94] 10.68] 10.36] 0.20f 10.22

876 8.54] E£.48] 8.40) 0.48) 0.56| 0.06) 10.458| 10.37] 9.18 10.24
876 852 K42 8.40| 0,500 9.850 10.00{ 10.56 10.34| 0.16) 10.26

8.74| 8.52| 8.42) 8.56 g.44| 960 1000 1169 1032 9.18 10,20

8.74| 8.82| 8.40] 8.5 0.44| 0.60] 10,00/ 12.40{ 10.32] 90.14] 10.2
8.74| 8.52| £.38) 8.86 9.46] 0.62) 10.00| 12.60] 10.32{ 0.14] 10,10
8.74] 8.54| 8.8 8.5 9,46/ 0.64] 10.00{ 12,70 10.32] 9.14 10.00
8.74] 852 838 85 9.46| 0.68) 10.00{ 12.60] 10.32] 0.120 9.06
8.76| 8.52| 838 856 9480 0.70] 10.00] 12.60| 10.26] .10, 9.94
8,74 S8.50] 8.38 K856 0500  §.70 10.00{ 12,10/ 10.20, 9.08 0.02
8,721 8,50 888 8.58 0.48] 0.70] 10,000 11.60] 10,05 9.08 0.02
8.72| R8.50] 8.8 8.00 9.50  0.700 10,820 11000 10.00[ 9.08 0,02
B.72| 8.40 B.30| S8.64 0.48|  0.80] 10,32) 10,48 9.90 9.14) 9.00
8.72| 8.42| 8.36 8.64 9,45 0.8% 10,32| 10.38] 9.94] 9.12] .88
8.74) 8.44) 5.34| 8.08 9.48| 0.00| 1032 10.38) 9.94] 9.10[ U.88
9,.....| 8.74| 8.48] 8.34] 8.7 9.46| 9.92| 10.32| 10.36{ 9.92] 0.08] 0.8
s 8.72| 8.50| 8.34] 8.72 0.48) 0.92| 10.32] 10.38] 9.88] 0.06] 9.88
93......| 8.70| B8.53 832 872 9.48] 0,020 10.32f 10.34| 9.80) 9.06) 0.00
24......| 8.08 8.5 830 8.78 9.50, 9.92| 10.32| 10.34] 9.74] 008 0.94
o s §.66] 8.52] 8.30] 8.78 9.50 ©9.92| 10.32| 10.34] 9.70{ 90.12] 9.96
285 £.66] 8.52| 8.28] 8.80 9.50, 0.92 10.32| 10.34| 9.64] 9.14] 0.06
£.66| 8.50] B8.28 8.80 9.50| 0.02| 10.32| 10.34| 058 9.14] 9.98
£.06] 8.48] 8.28 8.8 9.50| 9.02| 10.32) 10.34) 9.52| O0.14) O.08
8.66] 8.46].......] 884 9,48 9.02| 10,32 10.34] 9.48) 90.12] 10.04
8.04] 8.40[....... 8.80|, 0.50) 9,02 1032 10.34] 0.42( 9.10] 10.00
U B PR 8,88 R 10.34f,, 00000 ] 9,40 9.10].. 0000
9,03 9.92| 0.94] 0.44
9.03 9.00, 0.94] 0.43
9.04) 9.91 09.920 042

0.93) 9.80 0.90, 0.41
0.03 0.88 0.88) 0.39
9.93| 9.84) 0.87| 0.38
Tiiisas 9.88 90.83) 9.85| 0.37
ol 0.84] 9.83| 90.84) 0.36
Qi 9.81] 9.83| 90.81] 0.37
1057 0.76| 9.83 9.50, 90.35
15 9,75 9.81| 0.78) 0.36
12505 0.76| 9.81] 0.75 0.31
W 0,75 9.80] 0.73 0.28
T B 0,72 10,000 0,74 0.27
18.. ..t 0.70 10.08] 8.73] 0.27
16,530 o.68) 10.080 6.71] 9.27
17 0.67| 10,02 9.68 9.27
1835 9.66) 10.00[ 9.61] 927
19550 0.65 10.12| 0.58 9.27
20...... 9.50| 10.14) 6.56] 9.27
1 ‘ ] 0.97| 10,08 9.53 90.27
28,5 - 0.95 10.06) 0.51] 9.26
2 . 9,93 10.02| 9.4 0,23
[T 10.00) 10,09 10.45 I (15 10.11]  9.85 i 0.92| 10.02| 0.47] 0.21
25......| 10.04] 10.00] 10.32| 10.15 10.15| 10.00] ©0.96| 10.00] .98 10.03) 9.47 0.10
20...... 10,04/ 10,08 10,31 0.98 10.05| 10.04] 0.47] 0.21
27,0000 10,060 10,08 10,26 0.06) 10,04] 10.04] 0.47) 90.21
T P 1012 10.08 10.21 9.95 10.03| 10.01] 9.50 9.21
20......| 10.06] 10.11| 10.17 9.05 10,000 o.00] o9.48 0.21
30......| 10.08| 10.11| 10.16 0,92 9.95 0.98 0.48) 90.20
CI RIS 10.10f.......| 10,16 0.91..000 .. 9.95) 0.48].......




152 SURFACE WATER RESOURCES 0F Towa, 1941-1942

Fox River at Cantril, Towa

LocaTioNn.—Water-stage recorder, lat. 40°39°20”, long. 92°03'30”, in SW4
sec, 30, T, 68 N,, R, 10 W,, at bridge on State Highway 2, a quarter of
a mile upstream from Bone Run and 1 mile northeast of Cantril.
Prior to Nov. 8, 1940, wire-weight gage at same site and datum.

DRAINAGE AREA.—161 square miles.
RECORDS AVAILABLE.—August 1940 to September 1942,

ExTREMES.—Maximum discharge during 1941-42 year, 5,220 second-feet
Oct. 9 (gage height, 15.42 feet) ; minimum, 0.8 second-foot Sept. 13-18;
minimum gage height, 2.78 feet Sept. 14,

1940-41: Maximum discharge, 3,980 second-feet June 10, 1941 (gage
height, 13.70 feet) ; no flow Aug. 9-16, Aug. 31 to Sept. 3, 1941,

REMARKS.—Records fair except those for periods of ice effect or no gage-
height record, and those below 5 second-feet, all of which are poor.

COOPERATION.—Records collected in cooperation with Corps of Engineers,
U. S. Army.

NoTE—On plate 2-B is shown a photograph of the gaging-station structure
at Cantril.

Monthly Discharge for Calendar and Water Years, as indicated

Discharge in second-feet Run-off
Second-
Month foot-days
Per Acre
Maximum | Minimum | Mean Sll|l|.1ll‘:.' Inches feet
mile

Ootober 1040, .. 000iiinivnns, 139.1 54 0.5 4.40 (1,028 0,03 276
November .o i vy 44.4 ] firf 1.48 0oz .01 88
December....... s P T e 76.1 8.2 b 2.45 15 02 151
Jaruary 1941, .. 000viiniiennn, 203.3 35 1 .40 50 .07 582
RNy e G e 1,212 480 8 43.3 L2600 .28 2,400
1) 51 IR S T TR e 033 27 2.8 0.78 061 07 602
Apri 1,430.4 161 7.0 7.0 208 43 | 2,850
, 4.3 162 2.0 21.8 | 135 A6 1,340
G,011.7 2,780 3.0 220 1.87 1.53 13,110
e 0.3 208 4 i 11 953
0.6 0019 | 002 19
September. .. ..oviviiiineanss| 2,480.4 516 .58 40,40
Water year 1040-41........| 13,760.0 | 234 i 3.19 | 27,310
Ootober 1041, . . viviiifavans | 11,426 2.29 2.04 22,660

NOTRIbEE. v ooiieinvnesat suisivs 4,833 1.00 1.12 0,
Decelber. .. . vov v cmnr rvnme | 24681 A3 | .57 4,880
Calendar year 1041. .,.,.....| 32,230.3 | 3,640 0 55.3 B8 | 7.46 63,930
January 182, ... .iiiieaviaie] 3,213 | 5812 18 | 104, NIz .74 6,370
February........ g SR S T ) 1,720 25 ! 212 1,32 1.37 11,760
MAreh e e ] a8 901 06 a0 127 LT8G 41 7,840
)\1;"1[ 5, 0 142 0.0 82,2 L200 (22 1,010
My s b 746. 6 115 3.0 241 150 AT 1.480
B A e v 604.0 145 3.2 18.8 17 A3 1,120
A T 1,082.2 753 2.0 54.3 387 .30 3,340
Bl s S i e s 134.9 | 78 9 4.35 027 .03 208
BErtambBer e vaviiahn ey sninns 30.6 | 3.6 8 1.32 L0082 009 79
45,068.3 | 3,640 8 060 012 | 8.30 71,330




Fox RIVER BASIN 153
Fox River at Cantril, lowa—Continued
Daily Discharge, in Second-feet, for Water Years 1941 and 1942
Day Oct. | Nov. | Dee, | Jan. Feb. | Mar, | Apr, | May | June | July | Aug. | Sept.
1040-41
ceee|  h0.8] R b1 b7 b8 g2l 7.8 au 8.0 8.2 Al 0
b5 ki1l b bo bi 1 7.6 6.2 18 8.8 23[R
h.6| b8l bl b7 b 14 17 5.0/ 482 10 20
h.6|  h.8l bl b5 | blo 8.8 08 4,31 705 11 2 8.0
h.o 8 b3l b4 | bl4 5.0/ 83 7.6/ 145 6.9 2
...... h13 hs8 1.7 b3 | BI2 *6.2 59 40 | s 4.3 .2 W
TR h2.2| h.8} 2.2 b2 | b1 3.6 40 46 | 00 3.6 141,190
gz h.9 8 2.2 bl bio 2.8 30 97 57 3.6 Al 334
gL hsl .9 202 ber2l be 56 = | 16 | 85 13 0| 120
10 his| 11 2,00 bi2 bo §2 T 9.5[2,780 43 0 6
11— hol b9l 1.8 b2.5 b36 9.5 51 6.2 604 22 0 40
125 h'sl b8l b B3 | bloo 6.2| 32 3.0, 108 10 0 34
137l h.7| b3 b5 b2.5| biso 7.6 20| 24 13 5.6/ 0 27
T h2.8| b7 h.8| b3 | 198 6.2 20 2.2 132 3.6 0 23
15. . hz.2l  bs B bi 7 0.5 16 2.0/ 96 | 208 0 b6
16, h2.0l b8l bl b8 44 20 17 0l i 07 0 | 103
Lo hi 1] biof bl b7 30 20 10 | 102 50 12 M) 142
18, h.0| *1.5] bl b 18 27 | 157 54 38 B | G B T
19, hol . 1.7] bl.5| b2 20 16 | 161 22 20 8 L3 B0
P hFl o 8ol b b 12 10 | 148 12 24 v | gl 2
ot Wil & b2 bl 14 g2l 02 6.0/ 190 =7 6l 18
R | b3 | bl0 16 8.2 &7 7.6 16 T .5 12
e, h.7| 3 b | B30 16 10 42 28 | 13 i1 Al R
Y e h.7l 2.4 bo | b5 15 0.5 35 30 | 10 7 | M A
250 5, h.7| 2.0 8.2| b3 14 9.5 26 20 9.5 N 5| 8.2
2075 h7l 1.7 6.9 bes 12 8.8 23 RUgl 180 5 @ T
TR b7l 17| 5.8 b24 10 sl 16 gIaEs Tih .5 5 G
gRe h2.2|  1.5| 3.6 b22 10 5.2l 14 47 8.2 5 4l 0.
o0E Al h5d bLigll Al T 7.6 10 6.0 7.6 it 1
305 .| had bl 3.0 b*0.4{..... 6.0 82 3.0 5.0 A i 8.0
ST MY B | (e 5% 7 | NN AL ey [ g0 e e R A
104142
e 13 12,700 24 20 | 152 38 12 3.6 43 24 0
o 78 [1Fa1 24 | b5 | b5 | 124 37 12 3.0, 3.0 20 0
sy 132 | 130 | *23 | b3s | b30 | *118 32 52 azgb Ll Tl a0
Tl 101 08 23 | b28 | B0 | 114 7 48 PN B G SR BT
5 ol | 174 23 | b 57 | 1m 24 8 |- ol 208 9 1.8
| |
se | 10 | v (L7eo |r0s | 2 | e | 24 28l | 0
153 16 | b2 | 531 | 109 il 3 alo]  2.6] 1.1 9
87 16 | bio | 183 | 114 A7 22 5.0 44 78 | 0
0 15 | b1§ | 119 03 il 14 26| 13 10 1.1
50 10 | b2 a 4 | 142 1 20l 18 .3
53 bo | b25 | bs2 il a9 12 2.8] 5.6 28 0
50 bS | bas | b7S i 38 it 15 3.0l 2.0 X
40 b7 | bB0 77 §1 46 30 43 3.0 2.2 8
43 b7 | bis 85| 107 31 22 16 | 753 2.6 e
40 b8 | b130 | 142 | 107 21 16 1 | 207 2.8 8
36 | b1l |b200 | 855 | aon 23 18 7.6| oF 2.9/ i
42 19 | b300 | *418 | 410 16 14 6.2| 22 1.7 8
2 18 | 512 | b220 | 204 15 | 116 5.0 9.0, 1.3 8
30 12 | 262 | bi70 | 140 12 42 3.6 77 13100 32
420 10 | 203 |bido | 123 10 23 36 | 196 [ I
27 10 170 | b120 100 10 20 145 4 1.1 101
a27 13 | 168 | b1 72 10 16 63 25 T L]
a20 | 563 | 153 | b102 5% 10 12 21 15 I 1
31 | 658 | 146 | b100 50 9.0, 10 10 10 Sgl 103
36 | 168 | 123 | b1oo i 1000 6] %0 7.6 S 1.7
| |
38 | 201 98 | b10o 650 10 | 7.0/ 80 7 g 2.4
36 | 188 70| h1os 58 18 7.8 47 18 1. 2.2
30 | 114 51 | 118 46 52 0.2 18 12 1.5 2.2
25 | afh 00l B 28 5010 .0 Sraltt iy 1
20 | us0 [ b e T 17 3.6 5.8 43 ] il
e 3l Ly 30 St (Rl e 2.8 P ;
L] ]

*Winter discharge measurement made on this day

(a) No gage-height record; discharge computed on basis of weather records,

(b) Stage-discharge relation affected by ice.
(h) Computed from once-duily wire-weight gage rendings.
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Figure 9.—Duration curves of daily discharge for Nishnabotna River above Hamburg,
Raccoon River at Van Meter, and Skunk River near Ames, Towa.
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156 SURFACE WATER RESOURCES OF lowa, 1941-1942

Missouri River at Sioux City, Iowa

LOCATION.—Water-stage recorder, lat. 42°29’, long. 96°25’, in sec. 17, T. 29
N., R. 9 E., sixth principal meridan (Nebraska land lines), at bridge
on U. 8. Highway 77 in Sioux City, 2.5 miles downstream from Big
Sioux River. Datum of gage is 1,076.96 feet above mean sea level,
datum of 1929,

DRAINAGE AREA.—314,600 square miles.

RECORDS AVAILABLE.—September 1928 to September 1931 and October 1938
to September 1942,

7 years, 23,700 second-feet.

ExTREMES.—Maximum discharge during 1941-42 year, 127,000 second-feet
June 8 (gage height, 13.77 feet) ; minimum, 2,600 second-feet Dec. 29
(gage height, -1.40 feet).

1928-31, 1938-41: Maximum discharge observed, 190,000 second-feet
Apr. 1, 1929; maximum gage height, 14.35 feet Apr. 3, 1939; minimum
discharge, about 3,050 second-feet Jan. 11, 1940 (discharge measure-
ment) ; minimum gage height, -0.97 foot Dec. 30, 1939,

Maximum stage known, 22.6 feet Apr. 23, 1881.

REMARKS.—Records good except those for periods of ice effect, which are
fair. Flow regulated by Fort Peck Reservoir.

AVERAGE DISCHARGE.

CoOPERATION.—Records collected in cooperation with Corps of Engineers,
U. 8. Army, and furnished for this publication by the U. S. Geological
Survey office at Rolla, Mo.

Monthly Discharge for Calendar and Water Years, 1941 and 1942

Discharge in second-feet Rtun-off

Second-
Month foot-days
Per Acre
Maximum | Minimum | Mean uqq?r[r Inches foet
mile

October 1940 431,950 21,500 9,660 856,500
November. 257,700 14,500 3,900 511,100
December, . .. 241,040 14,100 4,100 478,100

5,646,000 52,400 3,100 11,200,000

233,500 14,500 6,100
222,600 13,000 5,500
433,700 21,200 6,200
857,100 51,500 19,100 |

Otdober ABAL: o<, sierievennnie 698,500 20,000 20,100 1
November. ...................| 521,400 24,200 14,000 1,034,000
DEcember. i s s i 248,280 14,000 2,920 402,500
Calendar year 1041, ......... 7,812,680 120,000 2,920 15,500,000
January T2 s cnisiaing 213,400 | 8,900 | 4,500 Bi8% i e i saan 423,300
PIOREY o e e s s | 9,700 6,600 e A e 461,400
BMRPeh st e 2,300 | 72,500 7,700 2100 e veinnsdiaan] 1,204,000
ﬁ’]nil ...................... g 70,600 19,800 LR B Ry ey 1 e e 1,721,000
MY e it . é 500 | 123,000 30,200 76,180 |., CPPTN] T | 4,084,000
O e e | 126,000 40,600 73,430 |.. B ‘an ...| 4,370,000
uly 4 53,500 25,800 ST B0 | e .| 2,312,000
Angnst o s R 784,500 36,800 21,600 rd gy LU Mo Crredty Rt .| 1,556,000
BenbarnBer s o mienw o v 728,500 28,800 21,800 24,280 aa i ensisvamsns| Ly d45 000
Water vear 194142 ... .. 110,677,380 | 126,000 aigsoill Soiash | sl vooas|21,180,000

Note—Stage-discharge relation affected by iee Nov, 12-80, Dee, 1-5, 13-30, 1040 ; Jan. 3 to
Mar. 20, 1941; Jan. 1 to Mar. 11, 1942,
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Day

Nov.

1940-41

14,500
14,500
14,500
14,100
14,000

13,600
13, 600
13,400
13,300
O00f 13, 600

ssazs zssss

8gksE Nz3a
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—Sm tmosermi=i
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20,200 48,300
20.1000/g43.000
20.500/£42. 500
22.000/g41,000
240,100
41,000 . ..

23,500

Missouri River at Sioux City, lowa—Continued
Daily Discharge, in Second-feet, for Water Years 1941 and 1942

46,600

*Winter discharge measurement made on this day,
(r) Computed from graph based on gage readings,

(h) Computed from wire-weight gage reading.

31,100

20,600) 2

28,200
20,700
26,000
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|
Apr. | May | June | July | Aug. | Bept.
10,100( 23,100 28,800( 46,800 22,700
20,200 23,000 26,700 47,800( 21, 21, 900
21,700] 24,000 26,000 85,200] 20,800| 21,100
21,700| 24,000| 25,800(¢35, 700] & 20, 500
21,3000 23,100 24,000 g33, 800 21,300
25,100, 22,100| 24,600) 32,000 21,000
26,200| 21.000( 26,500 31,700 21,000
265,500 22,300( 41,100( 30,000 22,500
24,000( 22,300(gh 1 500| 30,300 22,100
24,600] 22, 500/p40,800( 31,400 21,700
24,0001 21,9001g38,800( 20,400] 20,000( 21,300
33,300| 20,900 e, 400] 20.400| 21 (5001 21,700
40,000| 201800/ 97,400, 24,700 22100
35,200 20,400/117,000| 25,500| 27 L000( 23,600
32,100| 20,600/120,000) 25,500 w24, 00
33,800| 20, 600/g108000 25,300( 22, 700(¢36, 700
45,000( 20,000| 84,200 24,000 48,500
| B1.500| 20,000 65,600 24,400 49,100
41,100( 21,100(255,400( 23,500 47,200
’36.20’0 21,100/g52, 400, 23,300 32,500
33,300/ 20,800/g57,200| 23,800 31,700
30,700, 21,100/g605,000 25,800 27,500
27,000 21,5600(g52,400( 25,500 25,500
24,000| 21,300|g43,000] 24,000 25,300
23,000( 21,500/g40,200( 22,300 000[ 24,200
21,100/g38,600, 20,800 23,100
20,900,239, 600, 20,000 22,300
20,200 41,000 19,600 21,500
20,600 49,100{ 10,400 21,000
24,000/ 52,100(g20,200 22,700
20,400(.......[g21,300 pay
700] 25,300( 30,200) 42,000| 46,600 28,200
700( 23,100| 43,500| 43,000, 53,500 28,000
800, 21,200/273,100, 40,600| 52,500 27,200
000, 20,800 298, 800| 65,000/ 46,600 27,000
200{ 22,000 (£92,400/¢80,000{ 44,000 27,700
100, a7 .:m g75, em. o1, DO(II 41,500 28, 800
$00{e42, 500|00,400{116, lxx.. 41,000 27,200
500{ “44,000(g07 600|120 rm| 42,000 24,000
000(g 0-‘100,30 4001[!:. | 44,000 4,300
'gai‘.‘ rmlgsnwo 06,900, 43,500 22,900
50,000/g70,000| 89, 100
35,300 273, 100) 82,600 3
7.300| 20,300/g77,500 07,000
600| 20,700 92,400{103,000] 3:
2&,5mi120,w] 0,100
25,300(123,000| 72,500|
23.300(112,000| 66,200
22,000/ 206,900/ g69, 400]
| 21,600(g03, rmu;n.i,zw
21,000, ¢ 103000 g7, 100
21,000/291,000(g78, 800/ 2
21,000/ g83, 200/ 67,500| 37
20,400/ 77,500/ 60,000
20,000| 63.500| 53,500
10,800/ 54,600, 48,900
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SURFACE WATER RESOURCES OF lowa, 1941-1942

Missouri River at Omaha, Nebr.

LOCATION.—Water-stage recorder, lat. 41°15'40”, long. 95°565'15”, in sec. 23,

T. 15 N., R. 14 E., at Ak-Sar-Ben bridge in Omaha.

Datum of gage

is 958.24 feet above mean sea level, datum of 1929,

DRAINAGE AREA.—322,800 square miles.

RECORDS AVAILABLE.—September 1928 to September 1942.

AVERAGE DISCHARGE.—14 years, 23,470 second-feet.

ExTREMES.—Maximum discharge during 1941-42 year, 121,000 second-feet
June 11 (gage height, 18.30 feet) ; minimum, 3,420 second-feet Jan. 1
(gage height, 1.23 feet).

1928-41:

Maximum discharge, 198,000 second-feet June 7, 1920;

maximum gage height, 19.30 feet Apr. 6, 1939; minimum discharge,
about 2,200 second-feet Jan. 6, 1937; minimum gage height, 1.56 feet

Dec. 14, 1940.

Maximum stage known, 24.656 feet Apr. 25, 1881, present datum (ice

jam).

REMARKS.—Records excellent except those for Dec. 23-31, 1941, Jan. 1-3,
28-31, Mar. 1-15, 1942, which are good, and those for periods of ice

effect, which are

fair.

Flow regulated by Fort Peck Reservoir.

COOPERATION.—Records collected in cooperation with Corps of Engineers
U. S. Army, and furnished for this publication by the U. S. Geological’
Survey office at Rolla, Mo.

Monthly Discharge for Calendar and Water Years, 1941 and 1942

Discharge in second-feet Run-off
Second- —
Month foot-days
Per Acre
Maximum | Minimum Mean Biuire Inches fewt
mile

Qectober 1040, .. .......,......] 408,410 20,500 9,230 13 AT e i 810,100
REvRbaE . D el et 274,030 13,500 4,260 0,154 544,700
Desember. .00l 248,930 15,500 4,200 8,030 403,700
Calendar year 1940 _|5,5808,170 4,000 ! 16,110 (11,700,000
January 1941, 0,000 | 504,100
February. il s 6,700 | 524,600
Murch 8,200 | 075,300
April. 17,500 | 1,753,000
May. 19,400 1,352,000
June 24,000 | 3,202,000
July, 17,500 | 1,771,000
August 18,700 | 1,360,000
September-. ..ol 10,71 i e 1,622,000
Water year 1040-41 4,200 | | 14,050,000
Qetaber L, ivivisiiewessal 20,000 | 1,443,000
November 14,800 | | 1,100,000

December 3,040 %
Calendar vear 1941, ... _. 3,040 | - ... 116,250,000
Jnnuary 1042.................| 231,290 3,620 ‘ ...... | 464700
T R R 255,860 7,440 | 507,500
March 731,810 4,000 1,452,000
April. . .| 605,300 | 14,800 1,706,000
May, : 12,487,200 23,800 80,230 | 4,933,000
June. .. . .a. 12,365,600 49,700 75,850 4,602,000
Jolyooos .-11,338,400 31,400 | 43,170 | 2,665,000
August. ... et b e e ]| BN 18,900 i {1 1,080,000
Sﬂnlnmhor....................| 742,100 21,800 L e L SRRy U e 1,472,000
Water year 104142, 111,500,040 | 120,000 | 3,620 | 31,510 | B 22,810,000

; J‘\".ﬂ!f!- ~Stage-dischar
1941; Jan, 4-27, 1942,

¢ relation affected by dee Dee. 13, 16-18,

1940; Jan. 19 to Mar. 9,
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Missouri River at Omaha, Nebr.—Continued

Daily Discharge, in Second-feet, for Water Years 1941 and 1042

5 R - = |

Day Oct.. | Nov. l Dee. | Jan. Feb. | Mar. | Apr. | May | June | July | Aug, | Sept.

1040-41 |
A 9,660) 13,800) 8,020/¢12,0000 0,700) 8,200 17,5600 22.100) 28,600) 53,800) 18,700) 22,700
By 9,510 13,4000 7,06801g13,000 6,800) 8,8000 18,7000 21,500 33,500 51,100] 10,400] 23,0600
d...... 0.510f 13,6000 6,040] 13,5000 7,1000 &,500( 20,200 22,100| 27,500| 40,500 16,700 23,300
4......] 9,370] 13,600 6,640 12,000] 7,300] 6,800 21,500| 23,000| 25,2000 37,600, 19,700 21,000
B 9,230" 13,200{ 6,880 10,300f 7,700 11,000 22.100| 23,000 24,Fu’)(}i 36,900 20,0001 19,700
s 9,370'1 12,000 7,800} 12,0001 21,500 Eﬁ,ﬂ"ﬂi 26, 000| 35.30(!: 20,500{ 20,200

2,500/ 7.700(g12,700] 24,200( 23,000 26,200{ 33,500| 20.200) 20,200
§......| 10,100| 12.400| | 7,300) 15,500/ 26,900| 23,300| 27 000) 32,400| 20,200/ 21,300
0TS 10,400{ 12,900| £.820¢ 7,100/ 14,500 26.200| 23,000/ 41,400 31,300/ 19,200/ 23,000
10......| 11,000 12,500/ &,820| &.150 ?.'.‘on‘ 15,000 25,200 23,{mi' 40,700| 33,500, 19,200, 22,700
|

)| 7,800(¢16,800] 25,200] 23,000/ 56,000, 35,000 19,700| 22,400
LB00T 8, 400(g18,000( 25,500 22,400] 50,600, 33,100] 20,200 21,300
.630]  9,800/218,200| 32,000, 21,000| 57,800) 42,000 20,700/ 21.000
(150 *14, 600/ ¢20,000| 38,900] 20,700| 76,000) 20,200| 22,400) 22, 100
L2850/ 15,200(¢21,300| 37,300) 21,000 89,000 27,200( 27,300/ 32,400
2

R0 10, 100120, 5001 34,2001 21,800( 08,300( 20,000/ 28,200 36, 100

14,100/ 15,2001 35,0001 21,3001103,000) 25,000/ 24, 000) 42,600
12,5000g13,000] 43,500] 21,300{105,000] 24,0600| 23,000{ 51, 100
11,1001 g13, 800} 52,400) 21,800| 99,700] 23,6001 21,800/ 50,600
10,000} 15,800/ 47,5000 22,400{ 77,800( 22,400| 21,300( 42,600

TR 0,660] 12.500]
5

11,000/ 4,580 4,580
10 11,4000 4,260] 4,300

b} IR 20,5000 7,760) 5,470( 6,800( 0,000 16,800 43,100) 22,100| 61,500) 21,5000 23,600, 34,000
r FR AR 19,0000 7,130( 6,040 6,300/ 9,500/ 13,400] 30,300( 21,500 60,500 21,5001 23,300/ 32,000
7 FARIE 17,8000 7,0000 7,1301 6,200{ 0,400 16,000/ 35,700{ 21,300 62,800] 21,800 23,000) 28,200
24,50 s 16,800/ 6,880/ §,410/ 6,2000 0,300 21,500{ 32,000| 21,800| 53,800| 23,600 25,200) 25,200
abies oy 16,000 7,130, 0,230/ 6,2000 9,200/ 21,000, 28,200) 21,800, 44,800) 23,000 27,500) 25,500
7,380) 0,950/ 6,100] *8,800/ 20,000/ 26,900! 22,100/ 39,700 2].&0!‘-‘; 27,200 24,600
7,630 10,900/ 6,000{ 8, 19,000] 25,200/ 21,800/ 40,500/ 20,200/ 24,200/ 23,300
T.TW: 12,000/ 6,1001 §,200/ 19,000 24,000 21,500 38,000 19.4(?0; 21,800/ 22,400
8,020/ 12,0001 *6,200(..,.... 19,200| 23,000] 20,500| 36,7001 18,5001 21,300) 21,000
7,800] 14,300 ﬂ.-ll'i.l'f... coof 1B,700f 23,000( 10,400/ 45,000] 17,500, 21,300| 21,300
....... 15,800 6,700}.......| 18,000,......] 21,500]....,..] 17,800 21,800|.......

15,8001 3,620) 8,560 9,000) 33,100) 23, 500| 49,700| 61,400 30,600 e23,600
15,200) 5,070| 8,200| 9,000( 29,500 30,400 58,100| 58,900 34,400/g29,500

i 4,500 0,310) 25,800| 52,000 53,200) 58,000
13,400 6,3001 8,850/ 10,100 22,500 60,500) 50,000] 55,000] 37,000 27,300
' 13,400] B&,7000 0,000) 12,400 20,100] 88,500| 65,200/ 50,000f 42,000 20,200

20,100) 12,000 h5,0000  8,660) 14,100]g20,400 100,000, 81,100] 46,000) 44,200] 27,700
000| 10,800 12,200] h5,0600) &,700/g15,200( 36,800{100,000| ¥8,700| 43,000 38,500 20,500
19,800( 12,200{ hd,600| 8,700/z16,300| 44,000) 98,500| 06,200( 42,000] 31,800/ 28,500
000{ 19,200/ 12,000 h5,600| 9,160| 18,400] 47,400/101,000{104,000] 45,000| 28,500/ 25,500
18,700] 11,500] h5,000] 0,000) 20,100) 64,7 11]2,000‘1!:!.()()0 44,600) 28,000) 22,500

18,200/, 11,100{ h5,700| 0,620| 14,500| 72,700| 07,400/120,000] 1-5.00!)' 27,300( 21,800

| 17,6000 0,780( k6,000 0,780) 16,000, 55,400 51.m1|m,mm; 43,500 20,000( 23,200

17,400( 71080| h,500| 10;100| 14;100| 39,200| 73}200( su.200( 41;600( 28,200( 2,000

17,400| 6,530| ht,900) 7 | 91200] 30,700 27,7001¢25,500
03,200

[ 17.100] 5,910/ h7,400) | 3.‘;,2mi 27,300 22,100
| 1

17,100, 5,790| h.,.sml- 11,300 :s.mol 31,300 §6,300) 63,200/ 37,800} 27,700/¢22,100

16,500 5,670/ €,100/ 11,500| 16,500) 25,500| 05,200 84,400, 37,400 28,000 22,100

17,400| 5,700/ 8,500/ 10,800/ 16,300| 23,400/104,000| 75,000( 40,100| 28,000/ 22,500

19,000( 6,250] 0,000] 0.310| 15,200| 22.500(110,000( 74.100| 51,600| 26,200| 23,200

L9800 7,300 0,800] 8,850 14,800 21,800(114,000( 86,800] 41,200] 24,000| 24,400

19,800/ 0,310/ 10,000/ 8,500/ 15,000/ 20,400/110,000] 87,700 42,000 22,100) 25,100
19,000 10,900, 9,800 8,560) 15,800 19,800/108,000 86,3000 42,000 21,000| 25,100
17,9000 12,600, 9,8001 8,500 19,2000 19,800{106,000 77,300( 41,200( 21,800| 24,700
17,100 11,8000 0,800/ 7,440 22,800 20,400 66,200| 67,400( 44,0000 21,000/ 23,200
16,300( 11,3000 09,7000 7,440] 22,800 20,000) 76,000] 61,800] 40,800( 20,700) 22,000

15,600/ 10,000 0,700/ 7,080/ 47,000( 20,400/ 62,700 55,600/ 47,000/ 21,400| 23,200
14,800/ 10,300 0,700/ 8,660| 05,800( 20,000) 53,000) 54,000 34,400 21,000/ 24,000
14,800 8,410/ 0,780| 9,000( 73,700 20,600| 50,400 52,800| 34,000] 22,100{ 23,600
15,2001 4,840/ *0,780'. ... | 07,900 20,900| 48,500/ 74,100/ 35,900, 21.000( 23,200
500/ 15,800 3,040 0,620/ ... | 52,900 21,800/ 46,900 £8,300/ 31,400| 20,700 22,100
....... | 4,050/ n,nsni iiu,rmF.__._ I' 4ﬁ.m|._.... 31,800( 10,900/ ., ...

*Winter discharge measurement made on this day.
() Computed from graph based on gage readings.
(h) Computed from wire-weight gage readings.



160 SURFACE WATER RESOURCES OF [owa, 1941-1942

Missouri River at Nebraska City, Nebr.

LOCATION,—Water-stage recorder, lat. 40°40°35”, long. 95°50°10”, in SW
see, 10, T. 8 N., R. 14 E,, at "Waubonsie H)_(rhway Bridge at Nebraska
City. Datum of gage is 903.94 feet above mean sea level, datum of 1929,

DRAINAGE AREA.—414,400 square miles.
RECORDS AVAILABLE.—August 1929 to September 1942,
AVERAGE DISCHARGE.—13 years, 27,450 second-feet.

ExTREMES.—Maximum discharge during 1941-42 year, 134,000 second-feet
May 21 (gage height, 18,40 feet); minimum, about 5,800 second-feet
Jan, 4; minimum gage height observed, 3.1 feet Jan. 1 1, 3

1'12') 41: Maximum discharge, 149,000 second-feet Apr. 6, 1930;
maximum gage height, 17.90 feet Julv 12, 1938; minimum dmchurg(,,
3,280 second-feet Deec. 13, 14, 1932; minimum gage height observed,
1.2 feet Jan. 1, 1940.

Maximum stage known prior to 1929, 18.0 feet Apr. 27, 1881.

REMARKS.—Records good prior to Oect. 1, 1941 and excellent thereafter
except those for periods of ice effect, which are fair. Flow regulated
by Fort Peck Reservoir.

COOPERATION.—Records collected in cooperation with Corps of Engineers,
U. 8. Army, and furnished for this publication by the U. 8. Geological
Survey office at Rolla, Mo.

Monthly Discharge for Calendar and Water Years, 1941 and 1942

Discharge in second-feet Run-off
Second- —
Month foot-davs |
_ | Per Acro
Maximum | Minimum |  Mean square | Inches feet
mile i
1 | | | |
Qctober 1940 ceeaa| 446,700 21,700 | 10,700 | 14,410 |........ edei i 886,000
November. .....covviennenen..| 358,000 17,600 | 4,480 | 11,960 |..........|.. | 711,900
December, . : 2 300,720 17,000 I 4,380 | 8,701 |..... S 3 H06, 500
Calendar year 1040 Lo |T,015,800 i1, 100 3,700 19,170 Lo oouins : 13, 620,000
January 1041 oo oo | 3315 aﬁl’l 21,700 6,220 ITOA s il st 0875600
February. ...... a0, 800 4,800 42 LTI S | | 802,700
Mnpeh ol 285, 800 11,300 PAR O I st B 11,287,000,
April, ., X 58, 000 105800 | 840440 s e v rawiinin 2,049,000
byt (AT i S T T e e A 40, 800 21,500 iy AR R Sl [sTe 1546, 000
AR R 105, 000 24,700 BBIA00 [.cieeavne|divdsivan | 9;475,000
July O, KO0 20,100 S BRI R et i S e a1 1,018,000
August 20,000 200, 200 ?2 60 i 1,304,000
September 5t , GO0 21,700 3[].‘.’DU | g A 1,800,000
Water year 194041 4,350 co]eennesssa s 17,120,000
October 1041.. .. . | 813,500 | | 22,400 s | I 1,614,000
NOTRIBOL s 3 0 s v avap o b s aes 633,100 | 'I.: L 200 | | 1,256,000
December . | 424,630 | | 8,060 | 13,700 | | | \12'.."{1)
Calendar year 1041, .. .....19,307,580 | 105,000 | 4,220 | S5T50) asaeas 1‘\ b-Iﬁ ()ﬂﬂ
January 1042, ...t i 315,200 17: 20000 2580001 1052800 L sia] e : f31, 100
30 gt by R e 384,200 16, 000 11,400 1357200 LR e i 762, 000
M A T Sl v o s me el i34, 100 71,200 13,200 i PO B I VONRRGNEER Oae et e 1 1 )
Apml i e ek A 1,008,200 13,700 22,300 S B0 AT | et 2,000, 000
% 00 LR e et |2 770,000 183, 000 24, H00) 80,370 b, 405,000
I o e T e R 2.7?{,1]0[! 127, (0 &0, 200 G2, 600 ] 0,604,000
PTINVE b o STV R e 1,555,200 83,000 34, 000 50,170 3,085,000
Aul}us{ Ve bl s e ] I D TN, 45,700 24,500 | 30.180 1,866, 000
b{-pt:mh:r. ................. 448 600 41,300 ‘ 25,000 | 31,650 884,000
Water year 104142 ... ..[13,501,980 | 133,000 | &80 | 3s.e00 [ ... [..... ... . |20,780,000

Note—Stage-discharge relation affected by ice Jan. 22 to Feb, 15, Feb, 19-28, 1941; Jan.
1-27. 1042,

W
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Missouri River at Nebraska City, Nebr.—Continued
Daily Discharge, in Second-feet, for Water Years 1941 and 1942
s [ F
Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May | June | July | Aug.| Sept.
1040-41
e 11,4001 16,800/g10, 1001 21,700| 9,800| 11,300 20,600| 27,600| 24,700| 55,800 20,200 22,700
85 d 11,300/ 16,8001 @, 820) 20,000/ 10,100 12,000| 19,800 26,500| 33.400| 55.800| 20 000| 23'500
30 <| TL,0000 16,1007 7,000( 19,400| 10,500( 14,200| 20,800 27,000( 41,600| 48,200] 21 000| 24200
4o 111000 16,0000 16,3500 17,0000 10,4001 13,400 22,300| 27,000/ 37.500| 41,300, 22'300 23500
Boo.iii] 11,000) 15,800( g7,140 11,000/ 10,800 14,200) 24,000( 30,000 34,500/ 37,600, 22100/ 21 700
10,700] 15,400/ 9, 820( 8,040| 11,400 17,000 24,000( 28,400| 35,400| 36,700 22,300/ 22,700
10,8001 15,400/ 12,000) 8,040( 11,600 18,800| 25,000| 27,800| 36.300| a6.200) 22| 100| 28000
11,1000 15,100 12,000) 0,240| 10,500/ 21,400] 28,000| 20,500) 33,700| 34,800 21,000/ 26,700
< 11,600 15,600/ 12,3000 10,500 11,100) 24,000 20,400| 25.200] 42.700] 33,500 2|'..uu 25,500
| 12,000| 17,600] 12,200/ 0,960 12,600 22, t-uul 'm,wu 24,700, 54,600, 34,600 20 800| 25 800
115 13,100/ 17,200| 11,900 1{:,mul| 13,000( 25,700| 30,300| 25,000| 54,800/ 36,200, 20,500| 25,400
135 13,1001 15,600 11,000/ 10,500 14,900/ 28,600| 30,000| 24.200| 60,500 35.60¢| 21.000| 24 600
13, 13,000/ 13,000( 11,600| 11:000| 17,200| 25,000 31,100 23.700| 36,400 34.100| 20,600 22,700
14, 12,800| 6,480 g7,280( 11,000 20200/ 23,500 30'800| 22,600/ 70.700| 32! s00| 211000 23400
15.. 12,200) &4,800| 24,000/ 11,900/ 19,200) 23,700 43,000| 22,300 #1,100 20,%00| 22,500 34, 100
1o wvua| 12,000 g4, 4801 g4, 350] 12,000( 22,000 24,700| 40,500 22,600| 87,500] 28,400/ 25,000] 43,300
17,0000 | 18,0000 g5, 960| g4, 800( 12,300 30,800/ 22,600( 40,500 22,800(101,000] 27,400| 24.400| 44,300
18: 0 13,0000 7,000/ 15,2401 ¢8,800/ 24,700{ 18,600| 40,500| 21,900/102.00¢| 26,000 24 56,200
19050 16,100 8,040| g5.840| £6,220(+76.300| 17,600 57,800 21.700 105,000/ 3.000| 22'500 56,600
2O, 21,700 §,520( g5,960 *g6.570| 15, 2f.1<JE 19,000, 58,000 22,800101,000/ 25.800| 21.200| 50900
] b ! 21,700( 10,100| ¢5,000| §7,250| 14,000 21,000| 51,100 24, nm! 74,000| 24,000, 22,100) 39,700
T 12001 10,4001 6,850) 8,100/ 14,200| 20,800( 46,500| 25,400| £2,300( 24,600( 23,000| 33500
23......) 19,000/ 11,000/ 7,140/ g5,000 13,000| 10,000| 43.000| 30.500| 62,800| 23 600| 23 500/ 30,200
U 18,0001 10,5001 &350 g§,500) 13,400| 21,300| 40,100| 27,600 63.700] 24,000] 24.200| 27 400
25......| 17,400) 11,300/ 10,400, g8,700) 12,500| 26,000| 36,600| 27,000| 56,200{ 24,400| 25,800| 23.100
20......| 16,800 11,4001 12,0001 g&,3001g10,700| 24,400 33,700| 25,700( 47,500 23,200 26,900/ 25,500
o 16,3001 11,0001 13,100( g5,400|*10,800) 24,200) 31,400 24,700| 47,500| 22,000 26,100/ 25,000
28,0 ] 16,5000 10,4001 14,200 g¥,300| 11,100] 23,200( 30,000| 24,000] 44,000 21,500 24.200( 25’200
ke 16,5000 6,520/ 10,000 g8, 400}, . ... 20,400 23,200( 42,000 20,600( 22,000| 25000
] T 10,400 10,700| *#, 700/ 28,400( 22,100( 46,800( 20, 100] 23,500 25,000
ST 16,300, ,.....| 17,000] g,200f. . . 22,100(... .., A0k 20,100| 22,700, ... ..
194142 , |
TR 24,5001 25,300, 18,200| g7,000! 15,400 13,200) 44,500/ 26,500/ 50,200| 3,000 31,000/ 25,500
2......1 25,300 25,000/ 18,200| &6,200| 14,400/ 13,800/ 40,200( 30,200| 57,400| 74.600| 31.000| 2500
A 24,8001 26,800| 17,200/ 6,000/ 13,€C0| 13,000( 36,500| 46,000 65,500/ 71,600| 33.900| 32,500
4...0..] 23,000) 26,2001 16,600] g5,800| 13,600| 15,200| 31,200| 60,500 57000] 68.000| 33.600| 32800
ey 24,2000 25,0000 10,200 g6,000| 14,600 22,000] 27,400( 73,600 61,500| 03.200) 35,400/ 38 700
f...00] 27,7001 23,4001 16,0001 g0, 100/ 14,900| 32,000| 25,000| 88,000| 82,000 58,600) 45,700 38,100
Tous 7,600) 21,800) 15,2001 6,200 14,000/ 34,300( 30,200 94,900| 92} 500 55.200| 42,200| 3 700
L 32,200/ 21,300, 15,400, gfi, 300 40,100 96,800} 95,800| 53,800(ga7,500| 41,300
... 28,3001 20,600) 15,600( 6,400 44,5001 98,000/104,000] 54,500 32,800 40,600
10505t 6,500 20,800| 15,000| g6, 400 000( 55,200103,000(113,000] 55,500/ 31,300 37,800
20,600 14,900| g6, 500! 03,700/ 108,0001121,000 53,100| 50,800( 34,200
001 20,100/ 13,400 6,700/ 13,200 | 60,000/105,000/124,000! 50,400( 29,100) 33,300
20,3001 11,700 ¢7,000( 13,700/ 25,600 46,900| 05,500/121,000| 45,000, 25.000/ 33600
£19,800/ 10,1001 g7,500] 14,600 23,400/ 38,700 93}700| 99,400, 40,100 29,100/ 35,900
iglﬂ, 8,680/ g$,000| 14,700| 22,600( 34,700| 93,500{101,000] 43,500/ 20,400 31 100
19,800/ 8,650| g8,500 21,800 34,000/101,000(102,000{ 41,000{ 20,400/ 28,300
19,100 8,800/ g8, 500 21,000 42, 000(106,000| 95,500( 40,000| 20,400, 28000
18,4000 0,180 20,500 20,6001 28,300(114,000] 86,600( 41,600| 20,000¢28 000
20,100 10,800 10]100 20,1000 26,500(121,000/ 80,600( 68,300 20, 400|260, 900
24,800 12,000 11,000 10,6000 25, 600/120,000107,000| 50,100| 28,300/g27 . 400
25,000] 12,300| 12,000 19,8001 24,500(133,000(120,000| 45.100] 26,400|228, 800
22,000| 14,400| 12,700 19,8001 22,600/128,000127,000 44,400| 25,300/229 600
20,800 20,800| 14,000 20,6001 22,300(125,000/115,000| 43,500] 25,300/g20. 400
19,600( 18,900] 16,000 22,0001 22,000/121,000/ 93,100, 44,100| 25,100 28, 00
18,000/ 16,600/ 17,000 24,800| 23,100(108,000| $6,000| 47,400) 24,800| 28,600
17,400| 14,600 16,800 38,700 23.4nu| §3,700] 76,300/ 40,300| 26,400 28,600
17,400 13,200 16,500 64,100 22,000| 68,800 73,700| 87,500 20,700| 28 600
17,200/ 12,200(*15,200 71,200) 23,700 59,600 77,600| 35,100| 28,600 28,300
17,600( 11,700/ 17,000|. 71,2000 24,800/ 55,200 93,800 37,200| 26.100!z25. 000
17,600 29,430 17,200 G1,400( 25,000| 51,000 91,200 35,400/ 24,500(g27 200
,,,,,,, £5,000] 16, 5nu|.. 51,8000...,...| 49,300!. ... .. as.uuu[ 24,500(.......
|
*Winter discharge measuremont made on  this day.
(g) Computed from graph based on gage readings,



162 SURFACE WATER RESOURCES OF Iowa, 1941-1942

Big Sioux River at Akron, Iowa

LOCATION.— Water-stage recorder, lat, 42°49'40”, long, 96°88'607, in W. 1%
sec. 31, T. 93 N., R. 48 W., 300 feet downstream from county highway
bridge in Akron and 212 miles upstream from Union Creek. Datum of
gage is 1,118.90 feet above mean sea level, datum of 1929.

DRAINAGE AREA.—8,851 square miles.

RECORDS AVAILABLE.—October 1928 to September 1942.

AVERAGE DISCHARGE.—14 years, 594 second-feet.

EXTREMES.—Maximum discharge during 1941-42 year, 21,400 second-feet
June 4 (gage height, 19.23 feet) ; minimum, 18 second-feet (estimated)
Jan. 6, 7; minimum gage height, 1.12 feet Dec. 10.

1928-41: Maximum discharge, 14,000 second-feet Mar, 15, 1929;
maximum gage height, 18.63 feet Mar, 15, 1929; Mar. 12, 1936; mini-
mum discharge, 7 second-feet Feb. 26-28, 1936.

A stage of 19.4 feet, from floodmarks, occurred on Sept. 18, 1926.

REMARKS.—Records good except those for periods of ice effect, which are
poor, and those above 15,000 second-feet, which are fair,

COOPERATION.—Records collected in cooperation with Corps of Engineers,
U. S. Army and U. 8. Weather Bureau.

Monthly Discharge for Calendar and Water Years, 1941 and 1942

| Discharge in second-feet Run-off
Second- |
Month wot-lays l
i Per Acre
Maximum | Minimum | Mean Hi|l§?ﬂ‘ Inches feet
mile
= — —
October 1940 1,181 &7 33 358.1 00043 0005 2,340
November_ . . b e . 1.768 70 | 43 58.9 | L0067 007 3,510
Dacember.. . i daas s 1,788 82 | 46 7.7 | L0065 | 007 3,550
Calendar year 1940.. .. 152,678 | 0,670 [ a3 | 417 E 047 i it 302,900
Jonuary 1941, ., ooenoeinn 2,130 | 83 56 69.0 | 0078 | 009 4,240
FebrtRey . oo i o i iy 8,219 1,040 (v 204 N .03 16,300
LTI o e b i v 1 e 09,733 5,580 187 3,217 4nd .42 197,800
Aprli I T R b 54,667 4,320 67 1,819 200 23 108,200
10 (o v e A L LR S B 885 256 478 054 06 20,420
T R et Rl 13,044 1,900 200 435 040 .05 25,870
A AT AR AR e e 21 6,807 00 113 220 025 .03 13,5600
T T e S A It S PR ; 1,703 1n7 37 87.8 0005 007 3,560
Boptember. ..., AR 1,161 ul a0 38.7 LTS 005 2,300
Water vear 1040-41....... 207,032 5,580 30 507 04 .86 410,600
October 1041 .. vvmnninninns [~ 2.m0| 29| 2| o74| .ooe| 000 4,130
November. . .cccvvverns L WK 2,380 a6 G2 79.3 L0090 .01 | 4,720
Daeamnbes .« wos i aulie adh 2,661 122 55 85.8 0047 01 5,280
Calendar year 1041,.......| 200,426 | 5,880 30 | 574 005 87 | 415,800
Joanunry 1042, ..., ol T 1,540 102 18 49.7 O0AH 006 4,050
Falwnary: o il e 2,449 102 T 87.56 L0090 01 4,860
1,860 4l 3560 (M1 .05 22,100
1,080 170 406 MG 05 24,140
7,180 G156 3,018 341 ] 185,600
20,000 ] 1,150 4,750 837 60 282600
| 4,900 | 507 | 1.457 105 19 | 89,500
o 15,400 | 450 | 2,579 .20 44 | 158,000
September. ........ reee] 73,850 | 8,260 | 1,170 | 2,462 278 | J31 | 148,500
Water year 1041-42........| 469,445 | 20,000 | i8] 1288 | .45 1.08 | 931,200

Note—Stage-discharge relation affected by ice Nov. 11 to Doz, 81, 1040; Jan. 1 to Mar. 7,
Dee, 10-14, 26-31, 1041 Jan, 1 to Mar. 9, 1042,



Bi1G Stoux RiIvEr Basin 163
Big Sioux River at Akron, Iowa—Continued
Daily Discharge, in Second-feet, for Water Years 1951 and 1942
Day Oct. | Nov. | Dee. | Jan. | Feb. | Mar. | Apr. | May | June | July | Aug Bept.
194041
S 36 13 53] & 681 137 4,000( &8sl 288 gyoof 107 37
TR 37 43 51 82 08| 200 4,200 820 280 477 00 47
g 43 46 A4 74 08| 2,080 3,880 776 812|434 07 38
TR 34 50 50 65 70| 2,320( 3,080 837 380 308 01 30
e 35 33 53 i 72| 1,920 2,290| 767|346 310 86 36
[ 157 43 35 2 720 1,5000 1,8100 71| 330 2w 82 35
;BT hd0 57 60, *i0| B8 1,3100 1,570 65| 300 240 74 35
8 ha3s 60 12 15 67| 2,130 1,450, ool 202] 2;m 700 40
R b0 61 57| 6l 70l 3;s10f 14000 se1l a73[ =02| 07| a7
10 h3g| 62 i) 12 08 4,500i 1.:1.-snE s27| 282|202 64 a7
P 140 61 62 65| 68| 4,840 13200 5100 200 194 61 36
12 hd 53 61 70| 102 5.430| 1,270) 488 275 187 7 34
IR 130 55 37 72| 1,100 53400 1,240, 480 306|185 54 34
14 hdl 47 46 77| 1,640 4,640/ 1,360) 455 352 185 51 13
I8 38 51 40 77 1,0000 3,770) 1,440| 445] 34| 18 48 60
30 55 7 T 801 8,220 1.410]  434]  281] s 47 80
48 i) 48 740 474) 2,8000 1,520 405 262 18 ib 51
37 64 47 61l 442| 2,320 1,410 3p0| 237] 178 51 44
a7 08 47 670 344 2,030| 1,370 380 219) 176 47 30
36 70 51 68| 277 1,620 1,620 378 06| 174 44 3
3 71 51 08l 20| 2,480 1,000 avs|  208] 172 44 33
35 i 59 680 231 4,400 010|858 010 170 44 35
35| %58 54 670 20| 4,030| 2,070 332] 062 166 43 33
25 0 60| b7 193 54100 1,020 34| 30| 104 41 6
5 64 04 67| *172] 5,680 1,830| 308  253| 154 41 33
] ] ||

T R 34 7 68 07| 150 4,700| 1,440 205| 200 130 40 30
Bl 23 6s 72 68| 141 3,580| 1,300/ 290| Gos| 122 30 32
og Ry 41 64 74 o7l 134 3,0600 1,170| 27| 381 122 38 a1
20 . 41 70 7 68.......] 2,0000 17080 264| f1,470] 118 a7 32
20k 39 62 50 (i 2,080 e67[ 2600 1,000, 115 a7 40
FHEEE 1 et 82 08, LT B IEE ] e 13 7| =
B S0 60 5 00| f874) 1,370 5,280 4,040| 8,200 4,000
36 70 85 40 10 05| f741]  fE05| 6,620) 4,000 15,400 4,280
43 7 80 33 071 106 fe78|  f796| 12,500 4.050( 10.100] 4,180
46 71 *83 250 102(  130|  f033)  735| 20,0000 2,480 6.450| 0,020
107 76 8l 200 100] 1A fa82| G615 15,2000 2.110] 3,270 8200
221) 74 80 18 990 140{ 535 1,000( 10,5000 1,830 2,400/ 5,610
137 77 0 18 90f 1450 4001 2,730 8,500 1,560/ 2,040, 2,890
104 7i £ 20 881 155 453 2,040 6,870 1.38%0 1.760| 2240
102 70 72 22 87| 165 423] 2,160 5,260 16200 1,500 1,880
£ 67 60 2 86) 178|  400| 2. 3,8200 1,200{ 1,300 1,650
85 71 55 26 85/ 1851  a73| 2,120 2,050 1,000 1,250 1,450
77 78 6 20 84 1501  351) 3,330 2,400 ‘04| 1.130] 1380
i &3 75 20 90| 152|  332| 3,800/ 2,570 &94) 1,000/ 1370
7l g2 &8 29 05 157 317 4,220 1,000, S18| 1,040 1300
61 sui 4 27l 100] 186]  303] 4,730, 1,020, 775 967| 1.420
54 w1 30 o1 17l 2020 4,820 1,760] 720!  020] 1,260
47 1M 30 76 170 268 4,500| 1,510 68| s01| 1,170
47 83 109 40 760 161} 258 3,560 1,550 685 832 1260

47 96/ 100 480 es2l 163|247 2,820] 2,300 620 772 2210

48 o 122 50 83| 70| 220] 2,660) 2,040 o605| 718 3'210

50 881 107 54 84/ 108]  214] 2.68%0| 2,250 560  070| 3,570

55 86 ) 65 83| 2080 204| 2840 1,770| 551|037 20420

53 02 96 81 83 208 106| 3,020 1,80 530|502 1.880

T 3 77 830 210 180 2,610{ 1,040 07|  BG1| 1.550

43 80 84 80 820 200 183 2,580 1,870 808 517 1420

46 83 78 84 820 524 183 2.20| 1,2500 50| 402] 1,310

47 52 74 85 820 9380 170, 2,680| 1,150/ &38| 470 1,230

43 86 52 a3 850 1,500(  170| 4,520, 3,670/ 1,010/  456| 1,100

51 28 820 100f.......| f1,860| 105 6,920 5,700, 788 o002| 1230

54 86 7800 0EEE f1,250 1,680 7,190 5,310 1,830/ 5,540 1,190

(AL s 73 osliins 1056)..... .. 5, 30005, 3,560 o,860(., ..

*Winter disch

rEe

ment made on this day,
(f) Computed from partly estimated gage heights.
(h) Computed from float gage readings.



164

SURFACE WATER RESOURCES OF Iowa, 1941-1942

Big Sioux River at Akron, lowa—Continued

Table 11.—Gage height, in feet, and discharge in second-feet, at indicated
time, May 25—June 11, 1942

H Fect |Bercft.| Foet ‘ Seeoft, | Feet | Seeoft. | Feot | Svesft. | Fect | Seeoft. | TFeet | Seeoft.
U B e i gahrte - e e
R May 25 May 20 May 27 May May 20 May 30
2 9.57| 2,610 9.04 2,370 5.10! 1,960 11.19' 3,060 1387 5,710 15.74 7,040
4 9.60, 2,620 802 2,310 §.32 2,050 11.72 3,820 14.07 5,930 15,73 7,920
Li] 9.61| 2,620 8.81| 2,200 8.66) 2,200 11.96 3,900 14.28 6,160 15.67 7,840
8 0.61) 2,620 8.70| 2,220 9.04 2,370 12.17 4,160 14.50 6,400 15.58 7.720
10 9.61| 2,620 5.5'Ji 2,170 9.41 2,530 12.37 4,320 14.72 6,660 15 47 7,580
N 9.61{ 2,020 §.49 2,120 2.7 2,680 12,56 4,470 15.07 7,080 15.32 7,390
21  9.57] 2,610 H.Sﬁ‘ 2,080 10.08 2,800 12.73 4,630 15.26 7,310 15,17 7,200
4 0.53| 2,500 85.30] 2,040 10.37 3,000 12.05] 4,820 15400 7,400 14,08 4,850
(] 9.46| 2,500 3,22[ 2,010 10.58 3,120 13.20 5,050 15.51 7,630 14,85 6,820
Bl 9.37| 2,520 814 1,080 i0.84| 3,270 13.42| 5,260 15.61) 7,760{ 14,01 6,630
10|  9.27| 2,470 s.07|  1,0500 11.08]  3,4100 13.50] 5,430 15.67| 7,840 14.37| 0,200
M 0.16] 2,420 B.Uili 1,040 11.27 3,540 13.71 5,660 15.72 7,010 14.18 0,060
May 31 June 1 June 2 June 3 June 4 June 5
- 2l i —
2/ 13,98 5,830 13.23 5,030 14.04 5,800 l5_-ll)! 7.4000  19.19] 21,200 18,40 17,000
4] 13.78| 5,620 13.24 5,000 14.18 6,050 15 53 7.6600 10.22} 21,300 18,30 17,200
6] 13.64] 5,45 13.25 5,100 14.31 6,100 15.67 T,SiUI 19.16) 21,000 18.30| 16,700
8| 13.54 5,380 13.28 5,120 14 45 1,340 156,83 5, 061 19,10} 20,700 18.20( 16,200
10| 13.46/ 5,300 13.29 5,130 14.58; 6,500 16.10| 5,480 19.05 20,400 18.10| 15,700
N| 13.38 52200 13.31] 5,150 14.69) 6,630 16.47| 0,180 19.00[ 20,200] 18.01f 15,200
ol 13.81] s,160] 13.35] 5,100 14.79| 6,750 17.12( 10,000] 18,030 10,800] 17,01} 14,800
4l 1mes) 51000 13800 52300 14.88]  6,800( 17.80] 14,000{ 15,86 19,500 17.852 14,300
6] 13.23| 5,080 13,568 5,420 15.02 7,020 15,5680 18,100 18, 80] 10,200 17.74] 13,000
8] 13.21| 5,060 13.068| 5,520 15.11 7,180 18.88] 19,600 18,73] 18,800 17,065 13,400
10 13.21) 5,060 13,78 5,620 15.20 7,240 19.13] 20,800 18.66) 18,500 17.67] 13,000
M| 13.21| 5,060 13.00] 5,740| 15200 7,350/ 19,05/ 20,400] 15.58 18,100 17.49) 12,600
June & June 7 June 8§ June 0 June 10 June 11
21 17.41] 12,200 16.51 0,260 15.51 7,630 14.00 5,050 12.47 4,400 10.71 3,200
4] 17.34] 11,900 106,44 1,120 16,30, 7,480 13.07 5,820 12.31 4,270 10,61 3,140
6 17.26( 11,5600 16,47 5,680 15,301 7,460 13,54 5, (i80 12,17 4,160 10,53 4,000
8| 17.18] 11,200 16,30 5,540 15,17 7,200 13.72 b, B 12,02 4,040 10,40 3,060
w| 17.11] 100800 16,24 8.730| 15,08 7,000] 14.50] 5,430( 11.80] #8201 10.37 3,000
N| 1704/ 100000] 1674 8.550) 14.82] 6,000 13,40 5,300 11.72] 3,820 10.20] 2,060
2| 16.96] 10,400 16.06 8,420 14.70 6,730 13.32| 5,160 11.56 3,710 10.20] 2,920
4] 16.88} 10,100 15.06 8,260 1468 6,620 13.18 5,030 11.40 3,610 10.08 2,860
6] 16.50f 9,920 15.88 5,130 14.57 6,481 13.03 4,000 11.25 3,520/ 0.97 2,500
8| 16.73 0,750 15.78 7.900| 14.44] 0,330, 12,80 4,770[ 11.10 3,430 0,86/ 2,750
10| 16.66] 9,500 15.60 7,870 14.32 4,200 12.76] 4,650 10.97 3,350 077 2,700
Mi- 16.59] 9,440 15.60 7.7 i 14.21 6,080 12.62 4,530 10.83 3,270 .04 2,660

»
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Bic S1oux RIVER BASIN 165

Big Sioux River at Akron, ITowa—Continued

Table 11.—Gage height, in fect, and discharge, in second-feet, at indicated
time July 20—Aug. 9, 1942—Continued,

% Feot |Secft.| Feet | Secft.| Feet | Beeoft. | Feet | Sce-ft. | Feet | Secoft. | Fest | Secoft.
U A =S e

R July 29 July 30 July 31 Aug 1 Aug 2 Aug 3

2 4.04 548 5.21 0932 10.52 3,080/ 12.79 4,080 15,19} 16,200 17.45] 12,400
4 4.86 826 5.14| 013 10.80] 3,250 13.05] 4,920| 18.26] 16,500 17.35| 12,000
] 4.79 808 5.34 967 10,89 3,300 13.40 5,240 18.27} 16,600 17.25| 11,400
8 4.75 707 6.22 1,250 10.99) 3,360 13 82) 5,060 15.25| 16,400 17.14] 11,000
10 4.72 780 7.12 1,570 11.04 3,300 14.32 1, 200 18,10 16,200 17.02| 10,500
N| 470 78 7.82 ' 11.00]  3,420{ 15.00f 7,000f 18.12] 15,800| 16.90] 10,200
2 4.67 75 S5.46 2,110 1116, 3,470 15.7 7,010 18.03| 15,400 16.77 9,850
4] 4.64 767 9.08 2,3 11.26| 3,530 16,47 9, 150 17.94| 14,900 16.65 9,570
6] 4.62 762 0.49| 2,580 11.60( 3,740 17.16] 11,000] 17.84| 14,400 16.51 9,260
8| 4.58 751 9.77) 2,700 12.19] 4,170 17.55 13,000( 17.75| 14,000 16.38] 8,060
10 4.55 743 10,07 2,860 12.30] 4,330 17,80 14,200 17.66( 13,500 16.20f  B,660
M 4.62 7062 10,30 2,470 12,59 : 18,05 15,400 17.5656) 13,000 16.02 8,350

Aug 4 Aug 5 Aug 6 Aug: 7 Aug 8 Aug 9

2 15.82| 8,050 12,10 4,170 0.62) 2,580 8.04| 2,100 7.87 T s
4] 15.82| 7,780] 11.77] 3,800 .42 2,540 8.88 2,160 7.81 Tomd|evvienan
6] 15.37| 7,450 11.42 3,620 0.33 L 500 8.561 2,130 T7.77 Vvl | s
8| 15.13| 7,160 11.13| 3,450 0.24)] 2,460 8§44 2,100 7.71 .17 ik
10 14.85| 6,820 10.82] 3,280 0.17) 2,430 8.37] 2,070 7.66 réa kAl el e
N{ 14.57| 6,480 10.59] 3,120 9.10f 2,400 8.30{ 2,040 7.60 7.100 *1,560
2| 14.27| 6,150, 10.40; 3,020 0.02| 2,360 8.231 2,010 (7 | Pt GO
4] 13.98| §5,810] 10.23 2,040 8.06( 2,330 §.17 1,000 7.51 rel ] PSR
6| 13.63 LATO 10.04 2,840 §.00 2,300/ .10 1,960 7.47(. 0.08].......0
8| 13.30| 5,140 9.87 2,760 8§ 83 2,270 5.4 1,840 7.41].. B0 e
10| 12.93] 4,810] 9.74] 2,600 B.77] 2,250 7.08 11,0100 7.38.. li.wl ------- .
M| 12.55] 4,4 9.62) 2,630 8.71] 2,220 7.92] 1,890 ¢ | R : G860 il

*Mean for day



Table 12.—Days of defieiency in discharge of Big Sioux River at Akron, Iowa, during the years ending Sept. 30, 1935-42

Discharge Period of Record
= Number of days when discharge was less than that shown in first two columns and equal =t
{o or greater than that shown on preceding line
Deficiency Duration
Sec.t.
per &q. mile Sec.-t. Percent Percent
1935 1936 1937 1938 1939 1940 1941 1042 Total Days of time of time
0. (006 0 0 0 100
L0011 3 3 1 99.9
L0017 28 a1 111 4959
L0025 28 all 2.0 93.0
L0034 7 06 3.3 96.7
0045 40 18 32 8 1 7 51 5 122 218 7.5 92.5
0062 55 47 63 21 60 0 40 50 21 302 520 17.8 52.2
085 iE 14 41 (1] 33 9 53 79 21 310 530 25 4 il.6
011 100 28 18 37 28 fi Ly 14 8 306 1,136 38,9 6.1
.05 130 53 ] 18 16 11 28 7 15 157 1,203 43 55.7
J0z0 175 27 13 13 14 a6 17 12 17 149 1,442 40.3 50.7
026 230 3 13 10 8 59 15 18 16 162 1,604 5490 45.1
034 300 26 14 17 k) 60 17 b 5 171 1,775 .7 393
(045 400 34 25 15 20 T 17 21 ) 184 1,050 67.0 330
.081 540 51 18 10 2 a3 12 12 13 173 2,132 73.0 270
079 T00 11 B 19 28 31 5 5 16 126 2,258 1.3 2.7
107 450 11 14 20 34 18 24 8 16 145 2,403 §2.2 17.8
141 1,250 11 s 20 24 14 8 5/ 16 105 2,511 5.9 4.1
102 1,700 6 1 16 12 12 9 21 27 110 2,621 897 10.3
248 2,200 3 4 1 7 8 2 10 18 03 2,684 91.9 8.1
.330 3.000 2 3 12 10 13 2 7 20 09 2,753 04.2 5.8
452 4,000 1] 3 1 13 3 2 8 11 5l 3,804 06.0 4.0
588 s || B e 10 12 7 3 2 8 10 52 2,856 97.7 23
firj) | 7.000 {. 5 1 4 2 3 4 13 32 2,888 03.8 1.2
1.02 9,000 2 0 5 (1] 1 0 1 12 2,900 00.2 8
1.6 12,000 2 15 2,015 9.8 2
1.81 16,000 | . 3 [ 2,021 100 0
237 21,000 |. 1 1 2,022 100 ]
316 28,000 (1} 0 e r S | Wwat o o] oo e ey
Mean yearly discharge (seeft.) 207 i 04 1,040 503 424 filirg B3y W e o P iy ] e
Maximum daily (see-ft.). ... 2,960 13,300 5,550 , 800 6,000 Q9,670 5,580 20,000 (..... 4
Minimum daily {sec~ft.). ..... 35 7 13 38 70 30 18 | esis -

991

ZEOT-TFGT ‘VAMO] J0 SUOUNOSHAY HILY ) 90vVauns



FLoyp RivEr Basin 167

Floyd River at James, Iowa

LocaTion.—Water-stage recorder, lat. 42°34'40”7, long. 96°18'40”, in NW 14
NW1 see. 32, T, 90 N., R. 46 W., at highway bridge at James, 9.5 miles
upstream from mouth and 14 miles downstream from West Floyd River.

DRAINAGE AREA.—918 square miles.
RECORDS AVAILABLE.—December 1934 to September 1942,
AVERAGE DISCHARGE.—T years (1935-42), 115 second-feet.

EXTREMES.—Maximum discharge during 1941-42 year, 6,280 second-feet
June 4 (gage height, 18.75 feet) ; minimum, 6 second-feet Jan. 7; mini-
mum gage height, 6.07 feet Oct. 4.

1934-41: Maximum discharge observed, 3,160 second-feet May 27,
1937; maximum gage height observed, 18,10 feet Mar. 10, 1936 (ice
jam); minimum discharge observed, 1 second-foot Aug. 20, 27, 1936;
minimum gage height observed, 4.74 feet June 12, 1935.

REMARKS.—Records fair prior to Oet. 1, 1941 and good thereafter except
those for periods of ice effeet or no gage-height record, which are poor.

COOPERATION.—Station operated through cooperation of City of Sioux City.

Monthly Discharge for Calendar and Water Years, 1941 and 1942

k Discharge in second-fect Run-off
Second-
Moath foot-days | ]
Per Acre
Maximym | Minimum |  Mean square Inches feet
mmile

October 1040, . ovviiiiiininns 375 23 1l 12.1 0,013 0,02 7
Novembar. /.00 i cavisnns a09 20 10 133 014 .02 70
DatamBer.  .ovivui vansnnssrnn 467 20 10 15.1 016 .02 020
Calendar year 1940......., 15,767 1,330 2 43.1 047 65 31,200
January 104 sa v v : 501 22 10 16.2 | 018 02 094
FelUary. ... ccqnnnrnnnnsnnsns 3,785 750 20 135 147 15 7,510
[T AR e A . 17,301 1,500 75 561 611 7 34,400
April....... 4,563 350 1] 152 166 19 9,050
MY e e T A ek 1,067 240 34 03.5 060 08 3,000
Jupe...... e ey A AT 4,354 | s07 42 145 158 .18 8,40
T e e R i 3,715 478 28 120 131 .15 7,370
Auguah: s S S : 543 27 13 17.5 019 .02 1,080
Hapbember e i 1,507 483 12 50.2 035 06 2,980
Water year 1040-41...,....| 30,507 1,500 il 108 118 1.61 78,480
October 1041, .0\ vsviwniivnms 1,060 402 2 5.5 050 A7 3,350
N OV DET e e e T v e KTy 1,069 &84 21 35.6 039 04 2,120
1 e e L 130 41 21 d0.0 033 4 1,840
Calendar year 1041..,..... 2,015 1,500 10 115 125 1.70 83,330
January T30 e, Gl 65 (] 2.5 025 03 1,350
February. ..... 840 | &0 22 30,0 033 03 1,670
March,....... 3,34 406 40 107 JA1T <13 £, 500
April...... 3,301 264 50 113 123 14 6,730
e 9,017 901 48 201 317 .87 17,880
27,126 4,480 188 004 | .685 1.10 53,800

5,318 | 1,730 62 268 | .202 .34 16,500
Angust, . 4,245 1,000 36 137 e A7 8,420
Beptember. . s e ey 8,521 1,460 99 284 L300 .35 16,500
Watcr year 1041-42........ | 69,107 4,480 f 181 200 2.51 137,200

Note—Stage-discharge relation affected by jee Nov. 18 to Dec. 31, 19405 Jan. 1 to Mar. 8§,
Nov. 21-27, Dec. 9-17, 24-81, 1841; Jan. 1 to Mar. 7, 1942,
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Daily Discharge, in Second-feet, for Water Years 1941 and 1942

Floyd River at James, lowa—Continued

SURFACE WATER RESOURCES OF lowa, 1941-1942

Day Oct. | Nov. | Dec. | Jan. Feb. | Mar. | Apr .| May | June | July | Aug. | Sept.
11 14 14 18 22 75 101 i 44 078 27 13
11 13 14 17 22 200 144 01 76 Gl 25 14
2 13 10 14 22 500 120 &3 5 261 24 12
12 14 12 11 231 1,000 17 81 5 {186 23 13
11 12 14 10 25| 1,500 103 81 a1 163 22 12
8 a2| 18] ] 24| 0| s 72| osel paaf 22l 12
23 12 15 *12 21 L 200| 02 05| fi4 f121 20| 12
17 12 15 15 220 1,100 43 61] 54 fo5 10 2
14 12 15 16 23] 1,020 103 57| 46| 73 19 12
13 13 15 17 25 1,140 113 ili] f42 156 15 18
|
TG o 13 20, 15 I8 o 1,380 120 54 {86 flo8 17 22
JR 13 12 14 22 70] 1,280 122 5 63 72 17 15
| ] 12 10 13 20 350 430 128 48 63 4] 18 13
14.. 1 10 12 19 750 abl0 120 {51 1040 65 16 52
15.. 11 10 10 18 50 adil 107 {52 145 G2 16 f118
L
(i) el 11 11 10 18 400 adhi 107 {44 115 59 15 {453
i i 11 12 10 17 300 h220 102} 43 01 52 17 230
160 ceis 12 14 10 15 2500 a240 05 40 T4 48 19 104
$ § 11 15 12 13 2000  ad00 104 ai GO 44 19 56
20 . e 11 15 14 151 120 1260 216 60 129 41 17 39
[ |
.. 10 15 16 15, 0| 260 308 57 52 19| 15 31
.. 10 15 17 15 &0 208 asi 2} 134 lfll 15 26
D 10 *14 18] 15 5 328 a4 41 400} 39 14 b |
... 10 14 20 15 *73 230 M7 39 275) a7 14 24
255 10 14 20 15 70 243 210 36 117 36 16 25
26,5000 9 14 20 15 (i3 242 192 34 90] 35 15 23
L pa . f 14 20 14 66 213 166 240 187} 33 14 20
28, . 10 15 20 17 (153 181 {143 bl 272 32 14 20
290, 13 15 20 10 154 121 i4 far4 32 13 20
B0 e 13 15 10 Lo ) AT g 153 108 40 fs07 a0 13 25
A RS 185 1 L 167 aaiiin B 28 18| 0T o
104142
{ b 23 24 41 18 50 30 204 40 561 1,730] al, 1,000
Sitmy ol 22 24 40 15 45 34 238 4F 847 1,010 h331| 1,460
A 22 24 36 12 44 38 220 il 502 514] a220 868
ks 46 23| *35 9 42 45 213 72| 3,960 3861  al70 470
AR 402 25 a4 & 43 55| 192 94| 4,480, 322) alb0] 389
Biaaiins 220 20 32 7 40 65 172} 06| 2,360 a7 139 351
7 irsinas 138 20 30 (] 37 '.'{'l 155| 95/ 1,180 243 129 320
Bl 103 29 a0 7 34 S0f 145| 178] 1,200 218 118 281
| Bt 72 24 28 T 32 791 137| 300 837 200 105 250
| 57 24 25 7 30 63 128| 275 563 214 o7 235
115 Eves 45 e 23 8 20 it 14 214 528 253 i} 210
F2E a8 20 22 8 28 40 112 il 448 188 ] 213
13.. RE 2 23 ] 20 48 107 T4 344 160 67 207
14105 20 4 25 10 25 50 102 bt 280 140 00 17h
16050 25 b1 b1 *11 20 47 08 383 241 141 03 156
165 27 25 30 13 24 47 a3 282 214 123 3 144
b 27| 24 a2 16 23 46 &7 222 198 111 i 138
1875t 28 2 15 TR 46 §2| 192| 188] 103 60 130
19 s 28 57 A 211 .22 4% it 176 251 5 45 145
! 6| s 88| 23| 22| s 70 162f Tas| &7 40| 190
Bl cens 24 80| 35 25 2 a1 Lt} 148 1,100 T 40 173
N 28 L 34 27 22 50 65 136 1,070 7 42 144
T 2] 40| 32| 20l 2 es0| 62l 185 438} 47| 38 120
245 25 45| 28 32 23 63 50| 27| 325 63 38 I8
BB 26 17| 27 35 23 05 57 251 274 62} 38 107
L R 20 A5 20 Al 24 28 &b 187 238 67 46 104
P did 20 42 20 45 20 334 i 471 240 140 a6 102
BB 25 44 20 Al 28 A1 52 708 B 474 A e
P 24 42 26 R 400 51 901 1,100 202 a0 100
L sl 23 44 24 L] PGS 7 fill] 705 1,080 a200 42 101
2 B, i B2 Lol 21 i 1) AP 2785 san wais i) P a300 T4, aues
|
*Winter discharge messurement made on this day.
(a) No gage-height record; discharge estimated.
(f) Fragmentary gage-height record; computed from partly estimated gage heights,

(h) Computed from

wirc-weight gage reading.
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Floyd River at James, Towa—Continued

Table 18.—Guage height, in feet, and discharge, in second-feet, at indicatod
time, May 26—June 12, 1942

g Feet |Sce-ft.| Feet | Sceoft. | Feet | See-ft. | Feot . Spceft, | Feet | Seeft. | Feet | Secoft.
U £l the kel e W PR e (s

R May26 May 27 May 28 May 20 May 30 May 31

21 8.42 106 .04 162 13.70 718 13,08 023 l 718 11.76 58
4 8.30 183 £.00 158 12.83 738 14.04 033 2.7 7 11.54 556
6 8.37 191 7.08 156 12,98 757 14.14 051 T4 721 11.34 528
8 B8:36 1690 5.27 182 13.07 774 14.21 064 12.7 722 11.15 502
10, £.36 160 a.00 250 13.15 786 14.24 70 . 724 10.99 481
NI 8.3 160 0.59 34 13.23 708 14.24 a7 73| 722 10.85 462
2 8.34 180 10,60 430 | 13,34 815 14.21 12,71 720 10,75 450
4| 8.32 187 11.17 5iM 13,40 835 14,06 1266 712 0. 65 436
0| 8.27 182 11.63 5il8 13.55 840 13,04 12.57 7 10.54 422
8 £.21 177 11.95 13 15, 64 &G4 13.17 12,42 678 1048 4156
10| 8.15 172 12:27 (it 13.74 881 12,80 12.22 52 10.44 | 410
M| B.10 167 12.48 087 13 &6 am 12.73 12,00 620 | 10,40 | {[]@

June 1 June 2 June 3 June 4 June & \ Jl}l‘l[‘ i
2! 10.38 403 13.19 702 12.18 645 13.76 sy 18,45 | 5,440 3,100
4| 10.40 405 13 32 812 11.79 501 14.00 020 15.41 5,340 2,960
6] 10,50 417 13 .44 831 11.45 543 14.28 0T 18.32 5,000 2,860
&l 10.70 443 13. 56 851 11.16 503 15.585 1,440 18.26 | 4,840 2,700
10] 11.21 500 13.68 &71 10,05 470 18.04 5,070 15.20 4,780 2,570
N| 11.52 553 13.78 HEH 10, 86 404 18,71 4,200 15.11 4,500 2,470
2| 11.89 f05 13,80 fo1 10.98 470 158,68 i, 080 18.02 4,340 2,350
4/ 12.20 | 648 [ 13.00 008 | 11,43 540 | 18,64 | B,070 | 17.02 | 4,110 2,230
6| 12.55 097 18,00 N8 12.08 (24 18.65 £, 000 17.84 3,030 2,150
§ 12,580 a3 13,70 B84 12,68 715 18.50 | 5,680 17.74 3.710 2,080
10 12,05 THh 13,00 70 13,16 TRT 18,45 5,540 17,68 3,490 1,010
M| 13.07 74 12,60 M 13,560 841 18,50 | 5,580 17.563 3,300 TR0
June 7 June § June 0 June 10 June 11 June 12
]

21 16,19 | 1,620 15.00 1,110 15.14 1,130 1217 616 11.45 515 11.38 505
4] 15.97 | 1,480 15.18 1,140 14,87 1,060 12.07 602 11.38 505 11.20 404
6] 15.71 | 1,340 15.30 1,180 14.54 1,000 11.96 580 11.36 503 11.20 482
8| 15.46 | 1,240 15.40 1,200 14.10 97 11,87 574 11.40 508 11.14 47
10 15.23 | 1,160 15.48 1,230 13.63 B35 11577 500 11.50 522 11.06 461
N{ 15.03 [ 1,100 15 53 1,240 13.27 751 11.07 bdh 11.60 830 11.00 453
20 14,00 | 1,070 16,58 1,200 14,01 742 1161 7 11,66 544 10,92 430
4 14,82 | 1,060 15,6l 1,270 12,79 710 11.59 55 11.70 Aal 10.84 420
6] 14.80 | 1,050 1550 1,250 12.61 G54 11,59 535 11,70 530 10,97 420
8| 14.84 | 1,060 15.51 1,240 12,50 669 11.54 535 11.04 542 10.70 411
10{ 14.80 | 1,070 15.46 1,220 12.37 631 11.59 535 11.55 520 10.63 403
M| 14.09 | 1,000 15.35 1,100 ] 12,27 637 | 11.53 526 11.47 518 | 10.56 304




Table 14.

Obeervations by E. Straatsma

Hourly precipitation in inches from recording gage at Sioux Center, low

May—June, 1942.
MAY

a, for period ending at indicated time,

Lat. 43° 05’ Long. 96° 10/

Date

A. M.

P. M.

Daily
Tatal

Inches

SgaBysase:

coocosco~oo~os
Tl e

2

i
o2
=1

Swe
S
Ssthes

——
-

F A1

[
(=1

Amounts are for hour ending as shown in eolumn heading. Central Standard Time:
NOTE.—Records obtained from Hydrologic Network of United States Weather Bureau.

Monthly Total

[
2
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SYGI-1F6T ‘YMOL 40 SHOUNOSAY HALY A\ HOVIUNS
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Little Sioux River at Spencer, lowa

LOCATION.— Wire-weight gage, lat. 43°08’, long. 95°08’, in sec. 18, T. 96 N.,
R. 36 W., at bridge on U. S. Highways 18 and 71 at Spencer, about three-
quarters of a mile downstream from Ocheyedan River. Datum of gage
is 1,294.56 feet above mean sea level, datum of 1929,

DRAINAGE AREA.—1,030 square miles.

RECORDS AVAILABLE.—April 1936 to September 1942 (discontinued).
AVERAGE DISCHARGE.—G years, 215 second-feet.

EXTREMES.—Maximum discharge during 1941-42 year, 2,170 second-feet
Aug. 31 (gage height, 12.3 feet, from graph based on gage readings) ;
minimum, 12 second-feet (estimated) Jan. 8; minimum gage height
observed, 4.65 feet Oct, 2,

1936-41: Maximum discharge observed, about 5,000 second-feet
Sept. 16, 1938 (gage heizght, 14.97 feet), from rating curve extended
above 2,000 second-feet on basis of velocity-area studies; minimum ob-
served, 4.7 second-feet Jan. 23, 1937, result of discharge measurement;
minimum gage height observed, 3.74 feet Feb. 7, 16, 1937, present datum.

A stage of 15.4 feet, present datum, from floodmarks, occurred in
the spring of 1936.

REMARKS.—Records fair except those for periods of ice effect or doubtful
or no gage-height record, which are poor. A partly washed out, low,
rock-fill dam about 0.7 mile below gage controls low and medium stages.

COOPERATION.—Gage-height record colleeted in cooperation with City of
Spencer. Gage read once daily.

Monthly Discharge forr Calendar and Water Years, 1941 and 1942

v Digehnrge in second-lfect l Run-off
Second- SRR Ty £
Month foot-days
l Per Acre
Maximum | Minimum | Mean sijuare Inches | feet
‘ wmile |

October 1940.......0000 0 24 11 13 .8 0,013 0.01 847
November, oo voooiens a0 20 26,4 026 A3 1,670

Decomber...cioiiivassves 42 20 27.0 027 A 4 i
Calendar year 1040, .. ... g 503 8| 4.6 042 57| 31,640
January 141 ... iaiaaiias 08 38 18 | 24.8 024 03 1,520

February. ... .... e AT 220 14 54.4 053 G 3,
.\1n[rh.....,....... NS e f 1,340 14 G600 544 i 34,460
April. ... ; . B, 741 554 131 202 283 .32 17,350
MAYS 2y aomseaa s g s A A i 210 74 115 112 A8 7,100
June 903 Hitl 149 145 Bl 8,850
July ., 572 24 701 074 0 4,180
August i 34 14 19.7 019 | 02 1,210
September | 84 | 14 3L.5 031 03 1,870
42,452 1,340 11 116 ‘I 13 1.54 54,200
[)_l‘.t:]ht'r 1041 e AT 1,785 L 246 24 b7 .6 056 00 3,540
November. . o ivaveisnvisrns : 2,700 127 45 3.0 A0 L0 5,530
DA Der s s e 2,111 ] 456 s, 1 0BG 8 4,190
Calendar year 1041, .......| 47,055 1,340 14 129 125 1.71| 93,320
January 1942, .ccoiiinieenns 2,002 | 160 12 f7.5 066 .08 4,150
February i i 1,006 116 35 68.1 066 | 07 3,780
1r\rlr ,000 | 1,440 47 321 312 | .30 18,760
April . 10,547 i 118 352 342 48 20,920
May..i. : 10,500 1,360 255 129 11 ] 38,700
June. cal 25,104 1,700 HEK) B30 815 M 49,010
uly.. 15,660 1,060 140 505 400 BT 31,060
}uxusl s o4 17,563 1,590 110 a7 51 Hits 35,430
Seplember.. .o i, 16,722 1,260 a7 : 557 541 o 33,170
Water yoar 1041-42..........] 126,100 | 1,960 | 12l s | 336 |  4.85 | 250,100

Note—Stage-discharge relation affected by ice Nov, 12-19, 23-20, Dee, 12-31, 1940; Jan, 1
to Mar. 9, Mar, 21, DDee. 9-17, 26-81; Jan, 1-19, Feb, 16-28, 1042,



172 SURFACE WATER RESOURCES OF Iowa, 1941-1942

Little Sioux River at Spencer, Towa—Continued
Daily Discharge, in Second-feet, for Water Years 1041 and 1942

Day Oct. | Nov. | Dee. | Jan. Feb, | Mar. | Apr. | May | June July | Auvg. | Sept.

18 L] 333 a210 7 572 23 14
18 17 3310 a200 78 202 25 14

AV ey 11 22 27 35 IE il 333|  alf0 06 164 a3l 15
1

£ 12 22 26 42 030 a27  alfo 87 132 34 15
B 12 20 20 26 2 900 319)  alél 74 116 32 16
B 13 21 26 24 22 700 311f  als0 03 102 25 alb
(A 12 22 28 24 22 610 305 al40 57 79 24 ald
Bty v 12 20 30 *21 20 620 205]  al3s 52 a7l 22 43
L 12 20 30 23 20 600 285  al30 50 abs 22 ad2
1055505, 11 22 41 25 200 1,340 261 ald0 67 64 20 11
4 By 13 28 30 24 22 0 224]  al20 124 58 17 31
e 12 7 28 25 26 40 2171 alls 219 50 14 26
1855 14 25 28 26 30 00| a230] allo 145 59 15 22
i 13 24 M 27 28 705 a250  alls 1063 57 16 22

T 1 25 27| 2200 792) a200| al05| 131 54 15| 3
28] 220 oo6| a1s0] a108l 104 52 16 140

20
P 13 26 20 258 210, 358 al60] al00 89 48 a20 84
ARG 12 27/ 20 24 165 4500/ ald0] a% 72 41 a25 55
19005 13 28 20 24 130, 467 131 ald 57 39 a20 45
20 13 32 20 24 ] 460 473 a02 46 36| al8 43

14 30 20 2 46)  ad4a 654 a4 40 an alfi 43
13 30 21 27 26 438 443 ath) 108 a1 ulh 40

23,5 13 A 2 22 22 443 306 ash 103 28 ul? a7
b e 14 *30 28 22 22 405 345 ns4 07 28 al§ a0
25 13 28 30 20 *190  adb0 351 as2 85 27 all 28
20:00.00 , 12 28 35 20 18 436 315 a86 75 26 al? 4
L R 12 28 38 20 14 305| a200 a%0 270 26 17 24
2B i 17 27 42 20 14 333| a270 ash 167 25 14 25
20050 22 26 41 19} eaeast 35| a250 a82 708 24 16 26
30....0s 24 7 40 (SR 341)  a230 a7s 003 24 16 25
e 24]...... a8 1800 viss b | PR a7d|. .. 24 . ] A
194142
...... 25 45 a9 50 116 47 960 255 1,430 1,060 1,120/ 1,260
e 24 70 a7 40 103 51 430 426) 1,120 991] 1,120
b P 35 74 *08 30 100 5§ 548 440/ 1,400 761 1,120 684
A 47 73 97 25 08 04 700 438/ 1,700 606/ 1,110
Bivavay 142 108 89 20 98 b8 725 701 1,600 538, 1,100 306
il A5 240 105 70 15 96 68 058] 1,000{ 1,490 50| 1,060 ar
169 106 75 13 ] 72 5631 1,2100 1,400 633 1,020 404
By e 88 110 b 12 02 78 1,360) 1,180 520 1 507
i 72 70 70 13 88 80| d450) 1,200) 1,130 528 780 574
H)ivian 70 68 60 15 84 54| d400 7 065 665 501

1 e 36 121 03 224 a72 507 663 305 480
17 36 116 i 217 561 381 611 284 404
Thib g 30 111 [ 07 b47 588 570 268 53l
| e 30 115 70 188 505 072 508 257 651
20, .vux a7 & i 155 489 505 390 M1 b54
) PR 30 84 7 142 462 503 206 202 574
v ] 39 82 72 135 424 482 169 150 590
vie FRAe 36 bl 70 130 417 4 140 152 507
H..... a7 84 63 122 402 367 142 122 b7
...... a6 85 63 124 417 M7 140 120 870
28,000 40 84 i) 118 413 333 210 121 658
s iinn ar 88 b0 118 423 341 200 119 bad
28 % a0 96 45 119 043 346 240 121 628
200044 39 106) 48 118 660} 1,040 041 339 514
S0 L | 41 100| 52 158 658] 1,180 505 1,160 482
3 EeA | 481l 55 200, ...... 1.130!......‘ 858 1,990.......

*Winter discharge measurement made on this day.

(n) No gape-height record; discharge computed on basis of records for station at Cor-
rectionville,

(d) Doubtful gage-height record; discharge computed on basis of records for station
at  Correctionville,
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Little Sioux River at Correctionville, Iowa

LOCATION.—Water-stage recorder, lat. 42°28, long. 95°47’, in N4 sec. 1,
T. 88 N., R. 43 W., at bridge on U. S. Highway 20, 0.2 mile upstream
from Bacon Creck, half a miles west of Correctionville, and three quar-
ters of a mile downstream from Pierson Creek. Datum of gage is
1,096.49 feet above mean sea level, datum of 1929.

DRAINAGE AREA.—2,450 square miles.

RECORDS AVAILABLE.—May 1918 to July 1925, October 1928 to July 1932,
June 1936 to September 1942,

AVERAGE DISCHARGE.—10 years (1918-20, 1929-31, 1936-42), 608 second-feet.

ExTREMES.—Maximum discharge during 1941-42 year, 3,800 second-feeb
June 19 (gage height, 15.34 feet) ; minimum, 106 second-feet Oct. 2;
minimum gage height, 5.51 feet Dec. 28.

1918-25, 1928-32, 1936-41: Maximum discharge, about 10,700 sec-
ond-feet June 12, 1919 (gage height, 19.57 feet, site and datum then
in use); minimum observed, 2.6 second-feet July 17, 25, 1936 (gage
height, 2.14 feet), caused by construction dam above gage.

REMARKS.—Records good except those for period of no gape-height record,
which are fair, and those for periods of ice effect, which are poor.

NoTE.—Rating curves for this station are shown in figure 10.

Monthly Discharge for Calendar and Water Years, 1941 and 1942

Discharge in second-feet Run-off
Second- - L
Month foot-days | ]
| ;s | ‘ Per Acre
| Maximum | Minimum Mean square Inches fect
| | mile
Cetober 10400, ...... F R 1,410 1064 a0 45.5 0.019 0.02 2,500
November..oorioaianss 1,991 85 45 0.4 027 .03 3,050
December. s ieeceisniaiiisssis 2,702 136 05 87.2 036 04 5,460
Calendar year 1040, . ...... 65,242 2,500 18 178 | 073 .09 | 120,400
January 1ML, o eveeenneeennros 3,160 | 143 85 02 | .02 05 6,270
February, ... . cconivesiians : 6,602 1,340 80 26 | 006 | L0 13,000
March........ S 32,042 1,800 101 1,063 434 .50 65,340
P AR SRR T B 26,710 1,350 704 860 363 .40 52,080
M Ay S Crrans L D B8 738 153 361 143 16 21,560
AR Y e Plews B 12,630 48 144 421 172 b 25,050
July...... 9,315 058 85 300 122 14 18,480
August. ... " 1,758 100 | 37 56.7 023 03 3,400
Beptember, ...cvieiiaisasanses 0,715 g 2,000 | 30 | 324 | 132 15 10,270
Water vear 1940-41........ 119,803 2,600 30 328 134 1.81 237,600
October 1041, .. ....iiieiiinas 10,609 1.270 120 342 140 16 21,040
November i 18,744 1,060 245 f25 . 255 .28 37,180
Decembers vvssanvnonysseysvaas 12,650 016 200 408 67 10 25,110
Calendar year 1041, .......| 155,712 2,600 40 427 AT4 2.35 308, 5400
J_nnunr,\‘ 113 1 e Eap s 11,765 1,000 135 380 _155 18 23,340
February. ... 12,465 880 250 445 .182 .19 24,720
March....... i A 22,048 1,800 300 711 L2590 e | 43,730
Apdl i vass 28,620 1,950 300 054 L350 A3 56,780
MY e i b S 33,200 2,030 417 1,073 438 a1 G5, 400
June 62,214 4,600 8806 2,074 547 .04 123,400
T eees 34,004 2,400 Bl 1,120 LA LG 60,410
%ul:u:tt. R e e A S 22,872 1,250 37 738 a0l 85 45,370
Boptembor, .ocousrerrmersnnmes 26,158 1,530 641 872 .856 | A0 51,880
Water year 1041-42........ 206,426 3,600 120 | 812 1 331 ! 4.49 | 588,000

Note—Stage-discharge relation affected by ice Nov. 12 to Dee. 81 40; J 7
el o et e e co No » Dee , 1040 ; Jan. 1 to Mar. 17,
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Little Sioux River at Correctionville, Towa—Continued

Daily Discharge, in Seeond-feet, for Water Years 1941 and 1842

T 7 7 T ; |
Day Oct, | Nov. | Dec. | Jan, r Feb. | Mar. I Apr. ( May Jr June J’ July | Aug. | Sept
1040-41

...... 31 85 143 8o 101 7a0| 738|144 o088l 100 a6
R a0 i) 137 57 26it) Tilg 07 200 02 88 a6
AU 33 75 130 88 8501  703| g3l 278 874 s M

...... 33 76 120 88) 1.5000 815 621 2880 &0 7 46
[ 2 N 115 40 I.Quui 7900 576 308 62 74 36
E50 430 o8l 116 sal 1,500 753l gs2l 3wl qm| w| s
7 45 o 16 8ol 1,200 710| 510] a2sq| 420 6 30
By | 4 55/ 114 850 1,0000 713  478]  253| hi3e 63 57
i 44 07 112 871 1,300 7220 441  230| houg 5 5l
1 4 it} 110 881 1,500 728 416 213  hid42 fil 45
1T 41 03 820 108 001 1,4001 734 277 253 308 i1 48
1 431 55 7al 1060 190 1,350, 719 358 478l 25 56 42
I8 e 43 50 70| 104 1,3400 1,250 707 342 507 224 54 58
 ERAGSET I | (R 68 103f ie5l 1,200 704 393|561 206/ 51| 1,760
IBSok fieas | 67| w0z 610 1,250 731 3os| 772 |u2| 50/ 1,810

38 7 (1] 101 400, 1,150 707 288 544 178/ 'H‘" 2,100

35 50 70 050 3800 1,000 710) 27l 7Rl 57 540

35 52 72 01 3000 1,000 73] 256) 633 144 58| 400

35 57 80 40 2500 1,080 704 239 510 120 53 358

33 70 &7 04 2000 1,0100 1,220 230 413 123 50 318
21. 33 2 921 105) 1,0200 1,350 226 331 114 46 258
22, | 32 93 59 185| 038 1,260/ 224 a6 108 47 200
23... 33 U5 87| 1701 *p44| 1,210 219] 268 102 45/ 178
2 34 07 861 *152) 880 1,200 208] 380 03 51 180
T 35 102 85| 130 ST0; 1,830 194 42 85 45 141
i 35 72 105 &5 123 9021 1,250 192 371 153 42 129
e 34 7 112 85 114 9181 1,100 204 atd 192 40 108
2 54 7 118 85 1060 915  o74| 21| 478 185 40 09
| B A 104 7 125 B8] o 862 K70, 176 an7 118 42 )
30 106 65 130 87 8571  S06 157] 48| 133] 30| 138
31 80 b 136 88 806}....... 153 17 P

14142 ‘ ]

Fiarais 1200 245 6101 3400 ss0|  300| 1,9200 417 1,800| 2,400 oso| 7se
2.0 1591 2020 5040 2000 770|  a3s0] 1l050| 456l 1 JB60| 1,860)  028) @62
B 379 272 580 260 710 400} 1,860 5341 2,5200 1,860 09621 1,100
4 218 283t B66)  230]  e70)  s21| 107700 67l 4 1600 1,000( 1,080 1,300
(R B38| 3alf *543f 2001 080l 560 1;080| 734 3,690 1,820 1.100| 1 480
g .. 524 42}'[ 510 170 G2 5271 1,600 526! 3,600 1,5200 1,250 1,530
T 12700 B01f 502 150/ 00| 453 1,500 910/ 3, 1,300/ 1,250 1,200
LA 5931 B0l 488 1400 s70f  464| 1'370| 1,100 3/3200 1l160| 1!240| 052
Qi 86 881 464 140 530, 464| 1,250| 1,220 2.7%0| 1'040| 1330  Si5

100 613 555 359 135 510 5100 1,140{ 1,310| 2, 1,060 1,170 790
526 520 208 140 470 4831 1,060 1,470 2,410 970] 1,050 776
442 520 200 140 450 505 0781 1,670 2,080 (52 1 700
386|668 240 150 430  4p4|  o01| 2'030| 1.es0| 1.060| 781|725
335 568 300 *150 405 478 B47| 1,050 1,650 1,100 i 667
308, 6321 340/ 160 400/ 473| 700| 16%0| 1540/ 1'210] 644 656
282 708 400 170 300 475 760) 1,550) 1,420| 1,050 506 fidl
264 7601 4200 100|370 478|708 1,530 1240 'sos| 568 441
2521 af00 446 230 340 480 658 1,400 1,100 g10 b5T 700
2401 ul,080) 425! 2000 10| s00|  622| 12000 2.060| 1,180] &2 709
234 abuo 407 00 *200 bl BRS| 1,060 2,000 G2 492 §44
s VgD 231 a2l 425 J30 200 521 557 02| 2,230 700 467 826
22 231 ol 483 3s0l 230 532 535  028| 1,570 682) 435 832
- e 218 S8R0/ 441]  450] 250) 360 508 56 1,200, 608 402) 820
. 212/ 826 412 540 255 605 483 S11) 1,120 733 372| 811
Y 206| '-'r'rﬂ| 435 £40 260 820 473 763 87 %) 352 808
1
SRR 288 714/ 354 L] H01 677 437 S14
R E R SeeiTTs 240 08 260 787 580 bl 47 700
Ol et 188 070 22y 8R6 1,3300 1,020  306| 748
29,000 B2l gp4| a2 706 2,620 636  330) 722
Bpiee | osnl SESIa g1 (S gy 017 3,140/ 1,430 505| 708
[} SR ra. b S 386 (1) ST 1,070 Srli- ot

*Winter discharge measurement made on this day.

(n) No gage-height record: discharge computed on busis of
Kennebee,

(f) Computed from estimated gage helghts,

(h) Computed from wire-weight gage readings,

records for station

near

g
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Figure 10.—Changes in stage-discharge and stage-area relations at the gaging station on Little Sioux River at Correctionville, Towa.




176 SURFACE WATER RESOURCES OF Towa, 1941-1942

Little Sioux River near Kennebee, Towa

Locarion.—Wire-weight gage, lat. 42°05°, long. 96°00°, in S14 sec. 18, T. 84
N., R. 44 W., at bridge on county road A, 1.3 miles south of Kennebee,
5% miles northeast of Onawa, and 6% miles upstream from Maple
River. Datum of gage is 1,027.89 feet above mean sea level, datum of
1929 (Corps of Engincers, U. S. Army, bench mark).

DRAINAGE AREA.—2,730 square miles.
RECORDS AVAILABLE.—April 1939 to September 1942,

EXTREMES.—Maximum discharge during 1941-42 vear, 4,380 second-feot
June 6 (gage height, 21.6 feet, from floodmark) minimum, 150 second-
feet Jan, 10-12; minimum gage height observed, 8.97 feet Oct, 1,

1039-41: Maximum discharge, 4,120 second-feet June 4, 1940 (gage
height 20.85 feet), by slope-aren method; minimum, 24 second-feot Jan,
26-81, 1940; minimum gage height. observed, 6.71 fect Oct. 7, 1939,

REMARKS.—Records fair except those for periods of ice effect, which are
poor. Gage read once daily, more often during high stages.

COOPERATION.—Records collected in cooperation with Corps of Engineers,
U. S. Army.

Monthly Discharge for Calendar and Water Years, 1941 and 1 942

,l Discharge in second-feet || Run-off
Becond- | SisatC T e T
Month foot-days I | =ce=
i Ty [ Per Acre
Maximum | Minimum | Mean sqqrro Inches feot
mile
Oaiabiar] I O e e 1,846 146 44 50.5 0 022 0.03 4,600
November. .. .. o 2,577 105 70 85.9 031 03 | 6,110
DivemBap s, | 5 e e =iy 3,489 170 70 | 113 041 05 6,020
Calendar year 1940, ....... £2,127 2,410 24 224 082 1.12 _162'900
Janvary 141......00innnn. | 4,420 180 130 143
FelFnurySdio b S s 0,013
MRl it e 35,735
2oy | Il AN, Gt S ey 27,816
MRS R T Trr iAl 12,247
RIS o i e e e 13,360
July,.... wAl Mk p s sa S 12,010
ABRURLC L i 2,300
September. ... ...uuunnrnnnns 12,502
Water year 1040-41........| 138.304
October 1041,........... e 12,181 |
November, ... 19,616
December,,........ 14,170
Calendar year 1941, , .., | 176,320
January 1942, .00 00 00ennnnnns 12,565
February..... i L 14,205
March. .., . | 22,773
April,..... 31,678
May........... 34.623
June: .00, 62,744 2
July. ... | 36,272 . : 71,040
August. ... 23,785 1,360 343 767 281 .32 47,180
September, | 28,417 1,600 {2 047 L47 .30 A6, 300
Water year 1041-42..... | 312,000 | 3,090 160 s | an g 620,900

Note—Stage-discharge relation affected by jee Nov. 11, 1940 to Mar. 8, 1941; Dee. 10,
1941 to Mar, 10, 1042,
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Little Sioux River near Kennebec, Towa—Continued
Daily Discharge, in Second-feet, for Water Yutm 1941 and 1'14‘?

Day Oct. | Nov. | Dee. | Jan. | Feb., | Mar. | Apr. | May | June | July | Aug. | Sept.

5 G0 70 175 132 210 il 877 188 1,040 136 41
51 82 70 180 133 250 762 £l 388 061 123 48
50 S0 0 170 10 750 T3 7ho 440 058 113 44
43 7 85 150 138 1,000 820 705 301 028 103 50
53 - 70 100 135 140] 2,000 811 652 314 824 96 45

50 80 110 132 141} 1,800 793 620 388 700 04 42
60 70 112 132 143 1,400 740 580 334 55‘112 8 41

0 i 116 133 145 1,340 722 525 308 i 50 36
[} 51 120 135 145| 1,320 770 465 3m 388 7 58
0 so|  120] e138| 145 1,860]  7e2[ 440 277 672 7 il
Waiiis gol 100 10| 141l amo| 1,080 784|472 203 807 75 15
Ao 57 sl 1000 147|220 1lsw0|  763|  307|  s08| 35l 73 59
TR 56 80 80|  150| 1.600| 1,480 758 365 618 316 67 57
y ¢ T 57 75 &5 152| 1,300 1,370 738 343 A48 208 67( 2,020
15 Al 35 70 s2| 155 eo0| 1.350) 73s| 424] 745 202 o4] 1,350
|
1650 i 53 7 so| 152] soo| 1,180] 78| 303 s74| 202 61| 3,340
1 R A 2 80 S0 150 (25| 1 .(h 0 722 280 820 256 102| 1,700
TH 44 02 go| 148 420| 10170 70| 285 682 220 73 B4
Tl 48] 100 05| 148 380| 1.210] 760| 250 403 212 07| 531
ST e 48| 10s| 10| 144  3s0| 1,320] 1,220{ 22| 271} 202 65 881
o1 e 47) +108) 10| 140|300 1.080] 1.410) 274 226|100 50| 330
e 451 10s| 120] 136| +240 1,020] 1j420] 234 363] 10 57| 276
281 il 44| 100f 13| 132 220( “os2( 1,220f 236 3i7f 178 571 220
7 P LS 4“4 G0 140{ 130] 210 40| 1,250 298| 317 160 62 201
9511 44| go| 150{ 130] 2000 895 1,330 208 410/ 153 g2l 187
45 ss| 152 130|200 go1| 1,310 211 440|143 58| 167
45 88 154 130 200 31 1,190 225 308 103 i) 154
52 sg| 158| 130] 2000 034 1,060 228  442] 204 50 144
136 80 100 18015 v 049 i) 211 488i 168 48 139
146 7 168)  184)......, gSp|  022) 109|768 132 a0, 171
108] 2550 170 18B] i 1] (R | i B 153‘ 1 | P
180 283 35| 410) 050 325] 1, 30| 433! 1,5600 2,790 1,000 803
o00, 300/ 605 30| 90D 350, 2,000) 460 1,750) 1,840 830 438
a03) 32| 503 3200  s20| 440 2.000| 6o3) 2,510) 1,640 930 1,230
A 402 475 i1 260 00 5400 1,010 BOT| 3,070 1,640 01| 1,100
Dok 420 502 “h5d 260 720 620/ 1,820 7131 3,480] al,040| 1,120{ 1,310
Diains 430 421 42 230 T00 B610] 1,750 s10/ 3,9300 11,6300 1,360[ 1,670
7......| 1,840 478 518 200 80|  500| 1,600] aSSD| 3,250| 1,400) 1,260} 1,600
Biias 858 511} 21 180 50 570 1,560 800 3,030, 1,250 1,220] 1,140
[ F 633 570 403 160 620 560 1,430] 1,210{ 2,930{ 1,120 1,210 0950
10 .5 by 591 589 420 150 500 570| 11,2700 1,230 2,530; 1,040 1,210 588
b B LR N 5§22 681 aon 150 At 525 1,100| 1,840] 2,320 1,020 1,140 831
1200000 ashl  me2l 250 16| 8200 s0b| 1,080| 1.580{ 2,110] 088 1,020{ 075
TR 108 5770 dool e1ss)  sto] 8270 1.020) 1,800 1,030 007|006 847
T ans 540 4501 160 A6 522} 955 2,020 1 ;0(]. 1,060} S08§ 760
15 E s 0 400/ IE-!Ji 470/  s04f o910, 1,930/ 1,510, 1,200 731 051
| | | | |
IE. e 306| 087 440] 190) 460/ WﬂI 865 1,730 1, 460| 1,180| 077 662
B 200 733 470] 20| 4107 408! 081 1,6000 1, 320 1,040 24 672
18 bt 280 725 00 260 ano O 611 I,Mtl: 1,180 1, 010} fitit] 782
‘lii. v EEEG 1,120 400 200 40 513| T13] 1,440 1.51:1 1% ﬁ[l.flI h81 B2
2015 262| 1,080 400 840{ 810 515] 087 12200 2.730| 1, 1m'| 533 83l
2. o57|  o40| 470] 80|  280|  &43|  037| 1.M40| 2,220\ 835 620 870
DYl 272 808| 820  420] 275 543 605 1,110{ 1,840] 785 480 803
T 255|  sso| 5d0| 40| 280 553 577l 090 1,420 602) 40| as0
. RETS 230 §‘1‘? 470 340 200 ‘577| .’-5I| 915| 1,190} 00 -ll'l'-’l 560
b Y O 234 788 500| G‘.?(!i :;uul (it &'!F!i 872 1,130] \“.-‘J2| 354l 853
‘JE ...... 234 '{2? 450 i!]‘ az0| 1,080 5271 a0 1,110 il 462| 874
At LAl 332 bi!§ 450 Fsbt} d20 1,410 513 (LI L] 054 oy A i
A8 e 234 Bo7 a0 K78 1,500 1 .(!-1[! (i) 554
29......| 213|578 350 800 g22| 25700 702 851 700
30,000 258 67| 370 §30| 2,600, 91| 343 780
b1 i 209i“..... 450 l(JTiJI ....... 1, 210 1] B

*Winter discharge measurement made on this day,
(n) No gage-height record ;) discharge interpolated,
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Little Sioux River near Blencoe and Turin, Towa

LocATioN.—Wire-weight gage, lat. 41°58’, long. 95°58’, on line between sees.
28 and 33, T. 83 N., R. 44 W., at bridge on Brown's grade, 1 mile east
of gaging station on Monona-Harrison ditch near Turin, 2.4 miles down-
stream from equalized ditch connecting Little Sioux River and Monona-
Harrison ditch, 3% miles downstream from Maple River, 3% miles
south of Turin, 614 miles northeast of Blencoe, and 16% miles upstream
from mouth, Datum of gage is 1,020.00 feet above mean sea level, datum
of 1920 (Corps of Engineers, U. 8. Army bench mark). Prior to May 17,
1942, wire-weight gage at site 5.8 miles downstream. Datum of gage
was 1,010.26 feet above mean sea level, datum of 1929 (levels by Corps
of Engineers, U. S. Army).

DRAINAGE AREA.—4,460 square miles (combined area above this station and
above station on Monona-Harrison ditch, 1 mile west). 4,470 square
miles prior to May 7, 1942,

RECORDS AVAILABLE.—May to September 1942, April 1939 to May 1942 at
site near Blencoe, 5.8 miles downstream, published as Little Sioux
River near Blencoe, lIowa (records equivalent).

EXTREMES.—Maximum discharge during 1941-42 vear, 4,130 second-feet
June 6 (gage height, 22.0 feet, from floodmark);: minimum observed,
115 second-feet Aug. 27 (gage height, 8.15 feet).

1939-41: Maximum discharge, 3,250 second-feet Sept. 16, 1941; no
flow at times during period September 1939 to October 1940, when all
of flow was earried by Monona-Harrison diteh.

REMARKS.—Records fair except those for periods of ice effect, which are
poor. Gage read once daily. At times part or all of flow is diverted
above station into Monona-Harrison ditch (see page 180).

COOPERATION.—Records collected in cooperation with Army Engineers.

__ Monthly Discimry_t!_ Jor Caleadar and Water Years, 1941 and 1942

Observed Adjusted for diversion
around station hy
Monona-Hurrison diteh

Month Becond- Run-off
foot-days ) | in
Maximum | Minimum |  Mean Arres Per Run-off
feet sq mile | in Inches
October 1040, .......o.0o..... 2,101 233 0 0.7 4,350 0.029 0.03
November v i b a4, 660 233 85 122 7,280 032 | 4
Devember. ... uveeienrenrenn,. b, 162 245 a0 167 10,240 L0427 05
Calendar year 1940, ,.....,| 650,821.3 2,450 (1] Lid 118, 163 NS 1.32
January 101, .o ovvninsiveas 0,547 260 186 211 12,900
| 1 T R I [ 4 1T 1,000 26 231 | 12,820 |
Nareh ool e 0,255 00 30 202 12,410
April.. | 6,128 850 22 204 12,150
MAYL s, Rt S T 4.7 806 286 505 31,040
JUBB o o S v st e soerasns] 18:B13 1,100 274 622 37,040
Uy e i nnnansaranioap] 15:205 1,200 100 403 | 30,40
F T R S SR | 3,780 360 i1 122 7,620
September. . .ovieeniinis 16,181 2,030 40 530 32,000
Water year 1040-41... .., .| 106,006 2,630 0 290 210,270
October 1041, ,v0viivnnvnne.| 10,345 | 1,000 03 | 024 370 |
November | i N 20,800 | 1,030 A58 006 50,200
December. ... 1 ; 20,061 | 923 470 047 30,700
Calendar year 1941...... .. 164,280 | 2,080 22 4350 325,800
danoarr i 15,330 1,450 200 405 30,410
February ., . ... S 20,870 1,460 300 T45 41,400
Mareh, ...\ 28,024 2,300 440 (33 57,370
April. A8, 028 2,800 G 1,288 70,020
May. 40,526 2,450 585 1,307 R R0
June 4,118 3,720 08 1,804 | 107,300 - o
July.... 16,7497 2,400 205 542 | 33,320 | 402 .‘E
August ., . 7 692 115 251 15,440 | 230 | 27
September. . | | 431 164 | 249 | 14,5820 | 274 | .31
Water vear 104142, .| 200,742 | 3,720 | us | s | soaso0 | sl 3.83

Note—Stage-discharge relation affected by fee Nov, 12-19, Dee. 1-31, 1040 Jan. 1 to Mar.
7, Mar, 17, 18, Dec. 10-20, 26-31, 1941; Jan, 1 to Mar. 13, 1942, Flow diverted into Monona-
Harrison ditch 8 miles above station Oet. 1-12, 1040.
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Little Sioux River near Blencoe and Turin, Iowa—Continued

Daily Discharge, in Second-feet, for Water Years 1941 and 1942

Day Qet, | Nov, Dee. | Jan. | Feb., | Mar, | Apr. | May | June | July | Aug. | Sept.

0 112 05| 253 215 45 25| 805  274| 1,260 103 53

0 103 g2 260 210 50 22| 879 413| 1,070 185 3

0 a7 0| 250, 200 80 28 810 714 096 167 a8

0 04 105 220 w700 a2 S00| 434 0106 150 53

0 88 1200 200 208 750 a6l 7ob|  410[ 800 147 57

0 85 40|  105| 210[ 900 40| 739) 486 95 125 60

0 88 158 192| 2000  B0O 40 710| 430 6550 119 57

0 80 187 190| 210] 365 56| B57| 405 619 108 49

0 121 170 186f 225! 334 12 533 302|580 101 60

0f 233 173] *100] 280 243 50| 502)  8s0| 665 08 97

R 0 173 170|210 2400 220 5 5000 306 700 05 85

TR 0 140 ol 220 2500 200 0] 524 750|504 02 il

13t 140 120 134]  224] 1,000 105 74 405 71 450 85 67

165 143 105 136] 228 000 178 131 4820 708/ 481 80l 042

16,000 137 o 140l 2300 700; 150 176| 522| 863] 546 73| 2,350

10054k 130 08 135 230 400 143 142) 490, 090] 392 6o 2,830

175 v 108 05 130] 230, 800 100 150  414] 1,040] 348  360| 2,000

\-Ped 100 100 150] 2101 200 &5 166| 403 025 334 241 1,440

[T 08 130 170 205 100 118 173 ATl U7 310 104 1,020

200 04 141 180 205 30 152|  asa| 360|673 271 04 847
.

] b gz *158 185 205 o250 137 4820 as56| o613] 266 225 536

Cr FReT 0 152 190, 205 27 108  466) 337 683|263 156 437

0Y e n s 80 140 105 200 a8 55|  358| 331| 488 252 77| 300

T 58 46l 210 107 30 59| 330 3200 404 230 &3 350

285k S8 143 210 105 30 44 M2 315\ Ba7 295 88 323

12 210 104 a3 35| a6 308]  6B4 223 Hi 200

137 212 194 36 ao| 208 322) 605 268 73] 270

126]  220( 200 40 asl 285| 328] e09| 288 (T

al05] 230 204)....... i 39| 445] 317 45| 263 o6l 241

aloo]  2s0| 21000000 36 85| 312 1,100, 201 81| 249

245|  218)......- 11 e T, L) 196 (-1 (e

abs 023 AT0[ 1,460 430( 2,290 585 1,270 2,400 542 240
370 B84 450| 1,430 460( 2,360 B3l 3,820 1,180 492 227
410 248 420( 1,360 510 2,110 680| 3,660 926 311 425
500 700 380| 1,260 600| 2,210 788 3.100 856 302 363
570 04 340 1, II‘ILI' 660 2,110 830/ 3,450 842 424 363

680|  *763 a1 1,020 fE0| 2,050 e000) 3,720 788 w7 416
720 726 270 970 690 1,070] ¢1,070] 2,000 628 455 431
782 i3 240 §40 700 1,870] ¢1,070] ¢2,480 512 a50 314
544 (89 220 020 700/ 1,710] el,310] 1,070 445 a2 230
882 610 210 400 7000 1,610] e1,430] ¢1,5600 431 340 215

0031 510 200 870 690 1,460] 1,820 1,450 402 326 201
005/ 5{)0| 200 840 600| 1,370| 1,870| el,340} 305 3 332
E92| 550  *200 750 7000 1,270] 2,120f 1,380 368 271 219
07| 580} 210 700 7I] 1,190 2,4501 1,180 AF0 244 148
1,060 610} 220 650 T00| 1,170] 2,300] e1,060 414 222 190

1,130 G20 240 600 BRO| 1,200 1,960 of,020 425 204 171
1,160 430 270 540 607 087( c1,820 943 353 163 147
1. 160 640 3001 480 607 065| 1,730 850 285 182 223
1,480 640 330 440/ 706 008} ¢1,500 920 620 173 393
1,030 650 360 420| 722 821] ¢1,330{ 2,240| 354 165 223

1,750  es1] 400l 05| 753|  708| e1.170| 1.820] 284 188|220

1,610 703) 830 el,250) 1,260{ 2230 0] 205
1,400 782 758| 1,420/ g20{  223]  as{ 202
1,270 *gi1|  715| e1,070| 788 oS4l 128 196
1,200 02|  607| 1,0200 778} 267 124] 194
430, 1,100 1,320| 684| os4) 6r1f 205 123] 108
4620 1,040 1,000 673) 1,120/ 60| 218 118] 185
47| sl 9’300 678 026 1,000 342 228 150
03] 008| 2,000 640] 1,120( 2,620/ 414|165 172
364 o 1,000,  616) 92| 3,140| 333 132 164

385[...... 214000000 1,2300.,.0... 570] 184}

*Winter discharge measurement made on this day.
(n) No gage-height record; discharge estimated.
(e¢) Backwater from Missouri River.
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Monona-Harrison ditch near Blencoe and Turin, lowa

LocarioNn.—Wire-weight gage, lat. 41°58", long. 95°59°, on line between
sees, 29 and 32, T. 85 N., R. 44 W., at bridge on Brown’s grade, 1 mile
west of gaging station on Little Sioux River near Turin, 1% miles
downstream from equalizer ditch connecting Little Sioux River and
Monona-Harrison ditch, 4 miles southwest of Turin, 5% miles northeast
of Blencoe, and about 13 miles upstream from mouth. Datum of gage is
1,020.00 feet above mean sea level, datum of 1929 (Corps of Engineers,
U. 8. Army bench mark. Prior to May 7, 1042, wire-weight gage at site
sea level, datum of 1929 (levels by Army Engineers).

RECORDS AVAILABLE.—May to September 1942, April 1939 to May 1942 at
site near Blencoe, 4.8 miles downstream, published as Monona-Harrison
ditch near Blencoe, Iowa (records equivalent).

EXTREMES.—Maximum discharge during 1941-42 vear, b,200 second-feet
July 1 (gage height, 18.0 feet, from graph based on gage readings) ;
minimum, 8 second-feet Jan, 8-12.

1039-41:  Maximum discharge, 4,820 second-feet June 4, 1940; mini-
mum observed, 8 second-feet Sept. 8, 1941,

REMARKS.—Records fair except those for periods of ice effect, doubtful
gage-height record, backwater from bridge construction or from Mis-
souri River, all of which are poor. Gage read once daily and sometimes
oftener during high stages, Monona-Harrison ditch is a dredged
channel and is a continuation of West Fork diteh, roughly paralleling
Litle Sioux River into which it empties a quarter of a mile above Mis.
souri River. At times part or all of flow of Little Sioux River is diverted
into Monona-Harrison ditch through an equalizer ditch which connects
the two channels 114 miles above station. The diversion is changed by
regulating the height of an obstruction composed of earth and rock
in the equalizer ditch.

COOPERATION.—Records collected in cooperation with Army Engineers.

Monthly Discharge for Calendar and Water Years, 1941 and 1942

Discharge in second-feet Run-off
Second- |__ et
Month foot-duys | | | |
| | Per | Acre
Masimum | Minimum |  Mean square Inches feet
mile

Qetober 1040, .. .. iviivnnrs 1,808 128 10 58.3 3,500
November. . ......... L 580 a 8 10.3 1,150
December........oooiv.. 13 | 30 12 19.8 1,220

Calendar year 1940 ... .. ..| 09,650 3,740 5 s b A P CRrrree | 167,660
January 1041, ............... | 839 33 20 27.1 1,660
Februkey e ol b e 13,592 2,200 20 485 20, 960
Mare T, e e 45,1806 3,000 420 1,458 &0, 630
Al 20,616 1,750 107 087 58,740
o (e SR SR St ettt 1,718 108 2] hh 4 3,410
[TV e R L a0 0,350
L TR 3,730
August....... 4 545
Beptember. .. ... 0 i, | 21,910

Water year 1940-41..... .| i | rat e e ] nase ] 221 A B0N
Octobor 1041, ..., ....00u0s 10, 140
November, ., e 1,000
LA e Itas S Sy i 2,610

Calendar year 1041, . ..., . 118,318 3,000 3 324 Famiviaaes |dessensans] 234,700
January 1042 .00 00aiviiinnns 989 70 8 ) B I R AR R | 1,060
Februa 2 063 60 20 -1 P Losds baanen) 1,010
March 450 31 100 AR (et e | 6,670
April, . 201 44 L ) e e 5,520
May 121 a0 7 1 R Ly R 4,080
June T 4,840 85 1,601 ... Ei.ﬂﬂ[]
July. . 38,709 3,580 02 | 1,249 | : 76,780
August ot 24,008 1,710 328 | Fr 3 205 47,800
Seplember. .......cvvnirunnnn. 20,138 1,440 | 718 ] 971 N P e 57,790

Water year 104142, ... | 150,268 | 4,840 | [ T v Ry | 315,600

Note—Stage-discharge relation affected by ice Nov. 12-17, Dec. 1-4, 11-24, 1940; Jan. 4 to
Mar, 8, Mar, 17, 18, Dee, 11-17, 31, 1041; Jan. 1 to Mar, 2, 1042,
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Monona-Harrison ditch near Blencoe and Turin, JTowa—Continued
Duaily Discharge, in Seca‘.l!d-f_crzi‘, f_n_:_‘__LVa.fer__)_’Erﬂ'_ﬂ_:‘_‘_.‘?_éI and 1942

Day Oct, | Nov. | Dee. | Jun | Feb. | Mar. | Apr. | May | June | July | Aug | Sept.
1
104041 | | |
T ey 16| 29 15 31 23 420 897 o4 300 d500 10 5
iia 116 19 12 32 23| 440f 858 03 340 d400 10| i
i 116 16 2 30 23  &00| 086) 100|361 d200 10| 7
4 17 14 12 25 23| 2,500f 880 96 167 40 9| [
B 11 12 13 20 23| 2,600f 880 0 5l 44 ] 5
B 105 11 14 20 22) 30000 se4| 101 62 40 i 4
T 102 11 1 20 20| 2,800) 908 84 6l 38 a 4
L 1ol 1 18| 20, 20 2,600 o4} 7l 60 24 g 3
Qidis 120| 12 22 21 20/ 2,270f 928 58 05 22 i 85
1055053 118 14 22| %21 200 1,970{ 931 56 ol 30 8 on2
1 P 120 14 20 25 25| 1,800| 025 50 88| 106 sl 126
1255 100 11 19 25 40 1,800( 928 46| 268 00 7 38
13 13 10 18 30/ 2,200( 1,740 920 44| 282 42 7 17
Wi 13 9 17 32| 1,8000 1,450 914 6] a0 13 4| 1,060
1555 12 8 16 33| 1,500 1,300] 822 44 c350 42 50 1,570
185510 12 ) 15 33| 1,000 1,200/ 802 82| c300 42 4] 2,720
1750, 12 q 15 33| 900| 1,200 878 43| 202 25 32| 2,350
18350 11 10 16 32| 875 1,200 858 35 ol 20 24| 033
19U K8 11 19 18 31| s25 1,270 830 34| 70 18 13 421
CTRSS 12 28 20 30{  750( 1,340| 1,300 33 ello 15 9 283
e 1 =34 20 30| 700| 1,160[ 1,750 108] 139 14 5| 234
22zl 11 3 21 30| 600| 1,150 1, 30| 394 14 8 171
T 11 32 22 20| 500| 1,100/ 1,320 40| 238 12 7l 144
24500 11 32 24 2 360/ 1,060 1,250 30| 128 12 g 121
25.. 11 32 27 28| 340| *1,000, 1,260 24| 105 11 6 116
Wi 1 31 20 21 95 1 6 108
TR 11 31 2] 26 79 10 [ 52
ORI 10 30 28 34 91 10 7 650
SO 128 20 2 2 114 10 5 51
,,,,,, 52 20 29 20| 4250 11 5 40
Sl e 10 ] 1 Bl
1041-42

Vidwaes ] 52 0l 32 00 a2l 261 42 3,580 1,710] 708
2 112 55 a8 27 00 31l 237| 44| 1,860 1,870/ 1,630 775
N ety 145 65 18 56| d3s| 238] 47| 2,010] 1, 1,010/ 1,440
Yy 18| 102 52 15 48|  dd5| 142| B0 1, 1,540, 988 1,160
BEvL s, 618 94 148 13 44 56| 118) 53| 2,420 1, 1,030 1,140
(AR 810 78| 48 11 38 74| 104 A7) e3,180[ 1,470 1,100| 1,260
T, 701 72 45 il 38 96| 103 41| 02,400 1,250( 1,120[ 1,370
322 69 44 8 40 73 ol o1 ¢2,5000 1,1200 1,110{ 1,090
(s 224 i} 40 8 38 69| 00 73| ¢1,950| 1,080 1,080] 926
105500 179 68 30 E 36 5| 85 0] el, 1,060/ 1,000, 857

8L 140 70 33 & 34 68| oS0 05| ¢1,330| 985 1,060
1200 114 65 20 *3 31 66 77 68| c1,200(  086] 044 1,350
13500 104 o0 25 11 a3 A6 04 o6 1,060 047|  851| 988
..., 70 50 20 12 25 i ot 107| l,000] 1,280, 786 81§
1BEI 08 56 28 16 290 130 87 75| c020{ 1,130[ 75| 098
16.80a 58 54 0 20 30 i 70 77| o850/ 1,08| 675 72
1T 54 52 3 23 24 i 75| 70| 77B| 050] 042|718
18 ans 81 54 30 24 20 64 69| ch2  6S0|  §38]  610] 1,010
1955550 54 210 45 36 20 50 60| cb0| 772| 1,260/ 585 071
) 52 460 48 40 26 59 62| 58| 2,020, 1,00 552| 956
Sl 52| 266 52 40| *30 a8 58| chb| 2,000 080l 520, 074
22,0000 77| 198 11 46 24 L 58| ch4| 1,450 765 485 008
G 148) 136 a5 50 28 51 59 o] ese| 02|  430) 899
TV T Hzl 119 30 52 200 *80 35 48| 812| 1,2000 3p0) 872
IR 6 a8 34 36 0 72 52 42| 675 s48]  369] 860
. 2 4 80 37 62 28| 204 51 40| 605 722| 350 E75
2. v 05 74 40 62 27| 450 48 36| 615 815 a8  E81
2B 56 6§ 14 02 20| 412 51 121{  813| 1,460]  402| 860
200 47 07 16 [ e IR 47 06| 4,220) 1,440] 020|842
S0t 15 03 40 Tt 102 44 10| 4,840 1,470) 408 854
Bl 48 |eias 30 1] e IR T s 104040 vais 1,780 888l

*Winter discharge measurement made on this day.
_(e) Backwater from Missouri River; discharge computed on busis of gpage heights,
discharge measurements, and record for West Fork ditch at Holly Springs and Little
Sioux River near Kennebee.
_(d) Doubtful gage-height record; discharge computed on basis of records for West
ﬁ::sk Tfli.tl:.'h at Holly Springs and stations on Little Sioux River near Kennebee, Blencoe,
urin.
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West Fork ditch at Holly Springs, Towa

LocaTioN.—Wire-weight gage, lat. 42°16°, long. 96°05’, between secs., 9 and
16, T. 86 N., R. 45 W., at bridge on State Highway 141 at west edge of
village of Holly Springs, 12 miles upstream from Wolf Creek, 16%
miles north of Onawa, and 22 miles southeast of Sioux City. Datum
of gage is 1,052.82 feet above mean sea level, datum of 1929 (Corps of
Engineers, U. S. Army, bench mark).

DRAINAGE AREA.—395 square miles.

RECORDS AVAILABLE.—April 1939 to September 1942,

EXTREMES.—Maximum discharge observed during 1941-42 year, 878 second-
feet June 30 (gage height, 13.68 feet) ; minimum, 3 second-feet Jan. 7,
8; minimum gage height observed, 5.66 feet Aug. 26.

1939-41: Maximum discharge, 3,360 second-feet June 4, 1940 (gage
height, 19.85 feet, from floodmark), by slope-area method; minimum
observed, 1 second-foot Sept. 6, 1941; minimum gage height observed,
5.07 feet June 21, 1939,

REMARKS.—Records fair except those for periods of ice effect, which are
poor. Gage read twice daily. The West Fork ditch is a dredged
channel which diverts flow of West Fork of Little Sioux River at Holly
Springs and carries it 5% miles south, thence southeast 614 miles to a
point 112 miles west of Kennebee, where Wolf Creek enters from the
left. I'rom this point the ditch roughly parallels Little Sioux River
to a point about 3 miles southwest of Turin where an equalizer ditch
connects it with Little Sioux River. From this point south the ditch
is known as Monona-Harrison ditch.

C(w!'tkj‘m\srl(m. Records collected in cooperation with Corps of Engineers,

. S, Army.

Monthly Discharge for Calendar and Water Years, 1941 and 1942

J Discharge in second-feet Run-off
Second- | __ B
Month foot-days | | |
| o Per Acre
Maximum | Minimum Mean | square Inches feat
| | mile
| |
October 1940. .., ..., -9 L a87 0.032 0.04 768
Novepiber s iim sine iR 232 .9 .02 400
Docember. ...« vovsssunns e 208 024 .03 601
Calendar year 1040 15,381 106 1.4 30,520
Junuary 1941......... s 303 025 | .03 | 601
February. . ..., M " 3,801 344 .36 | 7,540
March s 7,024 048 e} 15,720
APl e 2,014 221 ;2 5,180
Mln_\'. ATk | 773 083 07 1,530
NI A e S | 1,767 148 A7 3,450
July....... I e, L VA 520 043 | .05 1,050
Al =10 A R 0 0078 009 100
September......... g e v v 365 | 41 8,560
Water year 1040-41........ 23,031 160 | 2.19
October 1041 0,0 co0oiniis o500 | 180 | BT
November. . 1,620 20 RES
Docember. ... ... 751 ol 07
Calendar year 1041, . 25,084 180 2.46
January 1842..... ., 601 | 040 06 |
i3 50 050 06 |
2,500 204 24
1,604 27 14
1,380 A1 18
a5, 003 LBl il 11,800
4,012 410 .37 gg%
August....... ol 1,087 138 .16 W3
Beptember. . ... .. .o 1,435 JA21 .14 2,850
Water vear 104142 23,538 | 845 | 3! eesl sl 2221 46,600

a\"nrr—st:lmr-lliHL'I.ﬁil'sw relation affected by ice Nov. 22 to Dee. 31, 1040 ; Jan. 1 to Mar. 19,
Nov. 24-27, Dee. 11-21, 26-31, 1041; Jan, 1 to Mar 11, 1942,
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West Fork ditch at Holly Springs, Iowa—Continued
Daily Discharge, in Second-feet, for Water Years 1941 and 1942

Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.

~ Day Oct. | Nov. | Dee.
r l
5 8§ 0 12 10 16 35 40 10 80 il 2
5 7 il 10 10 05 32 i 46 51 5| 2
5 i 5 9 10] 582 15 43 80 a5 4| 2
8 0 71 8| 10| ems| 38| 40| a0 o7 it Ui
. (i (] 9 10| 10/ 1,030 35| A4} 31 20 4 2
7 5 10 11 10, 83 35 148 44 18| 4 1
10 1 12 10 10] a4 38 a8 38 18/ 4 2
14 (] 12 10| 460 4 33 23 15/ 4 151
10 0 13 0 al 467 70 31 21 15 1| 129
7 7 2 10 0| 575 82 28 21 33 kl 58
6 af 13 11 ol 478 &0 26 66 24 3 23
7 a5 0 10 28 339 03 25 63 22 3 12
6 ad 10} 273 60 240 133 17 2| 8
6 ad 10{ 1,030, 250 57 200 187 16 2| 1,070
5 ub 8 10 701 155 64 24 2 14 2| oS
i a8 8 10| 583 145 0 20 652 13 2 1,200
6| all 8 o 17l 1o 50 10 44 12 5t 17
5| a2 8 ol 105|130 44 17 38 1 4 107
3 a3 9 10 g2l 110 77 16 31 ] 4 16
4 al4 10 11 83 70 70 18 2 8 4 28
6 al3 10 10 76 82 404 18] 116 8 3 16
6 1 10 9 42 67| 1M 18 7 2 10
] 10 1 9| *20 61 158 6] 158 7 2 8
] 8 1 9 24| 48 98 16 7 7 2 9
] 0 11 9 21 35 52 15 50 ] 2 11
6 9 12 9 10 44 0 13 36 [ 2 10
] 8 12 9 14 38 50 13 20 ] 2 8
8 7 12 10 12 36 54 i 28 (i 2 7
170 7 12 10{....... 36 50 14 39 0 2 8
24 7 12 {1) e 35 46 13 56 ] 2 22
T 12 i L A Ty e 6 gl iR
22 31 32 13 40 220 147 23 46| 400 536 78

62 27 29 8 32 26 116 26 46 135 110 109
90 20 28 fi 31 an &0 28 542 70 72 51
541 27 26 Ll 32 a7 73 30 660 71 48 58
167 29 *24 4 30 15 67 31 20 63 42 04
72 20 3 2§ 62 33 {09 53 an a7
44 20 24 3 26, 65 50 36 342 48 33 28
31 28 23 4 25 60 52 37 143 45 30 25
25 25 20 4 24 50/ 48 4“4 03 42 b 23
21 26 17 1 23 15 45 40/ 82 44 2 20
18 20 15 4 23 4 44 a7 2 40 24 162
18 41 16 4 ¥l 44 43 12 52 a5 24 67
16 31 18 *5 24 43 43 48 50 30 23 19
16 30 20 7 2 43 42 65 40 25 22 29
16 28 20 11 20 40 40 63 a7 28 21 19
15 26 24 15 16 39 38 a7 32 26 20 17
15 24 25 18 14 40 36 a4 a2 2 19 16
15 241 27 13 41 a4 a2 42 21 17 16
14 216 27 23 ] 41 31 a1 60 20 1 i

16 45 28 35 19 41 27 24 46) 18 12 20
16} 50 9 a8 19 62 7 2 42 18 12 20
18 40 22 205 20 22 a7 (] 1 21
24 a3 a1 jist] 26 02 42 244 48 21
15 41 20 25 168 224 402 126 23
15 40 2] 169 23 122} 668 617 24
15 38 22 160 2 48 845 a56 41 2]
r)| FARR T 20 150 B8licanaic 617 L [1] PR

*Winter discharge measurement made on this day,
(n) No gage-height record; discharge computed on basis of records for stations on
nearby  streams.,
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Maple River at Mapleton, Towa

LocaTioN —Wire-weight gage, lat, 42°09, long, 95°48’, in SEY sce. 23, T.
85 N., R. 43 W,, at bridge on State Highway 35, 80 feet downstream
from Chicago & Northwestern Railway bridge, three quarters of a mile
southwest of Mapleton, 124 miles northeast of Turin, and 16 miles up-
stream from mouth. Datum of gage is 1,085.86 feet above mean sea
level, datum of 1929.

DRAINAGE AREA.—G61 square miles.

RECORDS AVAILABLE.—October 1941 to September 1942, April 1939 to Octo-
ber 1941 at site at Turin, 14 miles downstream, published as Maple
River at Turin, Towa.

EXTREMES.—Maximum discharge during year, 4,950 second-feet June 30
(zage height, 20.30 feet, from floodmark); minimum, 30 second-feet
Jan, 6-8; minimum gage height observed, 6.29 feet Dec. 27.

1939-42: Maximum discharge, that of June 30, 1942; minimum, 4
second-feet Jan. 18-23, 1940.

RI-.‘.l\mm‘{s.-—Ruuurds fair except those for periods of ice effect, and those
estimated or interpolated, all of which are poor. Gage read once daily,
more often during high stages.

CoOPERATION.—Records collected in cooperation with Corps of Engineers,
U. S. Army.

Monthly Discharg for Water Year, 1942

Discharge in second-feet Run-off
| Second- |__
Month foot-days | |
| Per Aere
| Maximum | Minimum | Mean | square Inches feet
| | mile
Ottober1941; . oo uma i 4,215 | G50 58 | 136 0.206 0.24 8,360
NoveinherERIe sl o e 6,708 | 430 74 | 224 .339 38 13,310
December, ... 3,417 200 15 10 i N i i, 780
January 1042 3,177 a1 30 102 154 8 i, 300
February 3,481 200 it} 121 L1834 10 | 6,710
March, . 5,511 ny 70 178 | 260 a1 10,4930
April. .. 3,578 257 il 114 150 20 7,100
May. .. 3,650 233 72 18 | 170 21 7,240
June, .. 31,768 4,510 | 115 1,059 | 1.60 1.70 63,010
July..... 8.512 | 040 | 114 | 275 | Al6 48 15,830
August. ..., 3,882 | 585 60 125 | .189 22| 7,700
LI e R SR T 3,281 | S00 58 100 | 185 18 6,510
Water vear 1041=42. ... ... 81,080 | 4,510 30 222 | a0 4.57 Ifi{l,@

(S



Maple River at Mapleton, Towa—Continued

LitrTLE Stoux RivErR Basin

Daily Discharge, in Second-feet, for Water Year 1942

185

Day Oct. | Nov. | Deec. | Jan. ‘eb. | Mar. | Apr. | May | June | July | Aug. | Zept.
1041-42

15w ] 74]  alds 00 260 7 257 as4| 606 040 588 58
B 85 148  aldo 50 240 75 239 94| 4,200 405 295 08
gane 85 168 132 40 220 00 211 103| 2,370 387| 239 151
4 100 122|126 35| 205 140 188 105 877 346 178 253
125 146/ 121 32 2000 200] =al172 102| 1,520 2305 146 117

170 196 115 30, 200 240 155 168 2,120 264 134 114

650 156 102 30 105 250 145 105 1,080 242 125 81

430 100 101 a0 185 235 135 148 507 218 115 7

430 224 102 3l 170 210 129 135  a49 219 100 74

320 104 08 a3 155 185 125 1200 382 210 104 69

170 205 95 36 135 166 116 232 247 283 99 72

150 186/ 90 40 110 142 113 162 201 240} 95 160

100, 282 05 43 05 120 113 150 174 186 02 78

g0 346 100 45 85 124 100 135 al52 160 05 74

85 328 105 50 7 118 105 115 130 186 06 07

1

£0) 314 110 56 5 121 109 104 122 150, a07 67

0 266 120 65 i) 138 102 111 115 127 afd 85

85 238 130 60 820 126 08| al0g 178 101 asg 300

65 416 150 62 65 al22 94 102 314 230 a%4 282

05 416 170 65 *68 119 84 050 1,860/ 184 80 10

05 430 200 75 70 129 86 08 637 144 70 130

! 05 316 129 85 70 150 84 104 319 122 72 106

1 65 211 130 100 8 145 80 110 224 114 (i 02

i, i 60 108 124 150 67| *152 74 a3 181 142 il 63
CL O 58 169 100 200 65 229 78 84 308 115 62 61
-1 f1 170 03 222 76! 83 217 158 80 fifi
F el ; 84 164 50 397 75 81 218 204 75 68
e 133 157 45 337 73 72| 3,670 439 210 08
BB 74 1567 55 215 69 74 4,510 007 81 63
q05 70/ a1 75 208 74 101 4,020 a9 76 atio
JLUE [ IS 70 bl ) S 505 BL s

Note—Stage-discharge relation affected by ice Dec. 10-21, Dee. 27 to Mar, 10. Discharge
Oct. 1-24 estimated on basis of records for station at Turin.
*Winter discharge measurement made on this day.
(n) No gage-height record;
records and records for Hoyer River at Logan, lTowa.

discharge interpolated or estimated on

basis of

weather
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Maple River at Turin, Towa

LOCATION —Wire-weight gage, lat, 42°01°, long. 95°567", in SWi4 NE; sec.
10, T. 83 N., R. 44 W., at bridge on State Highway 37, a quarter of a
miles upstream from Beaver Creek, 0.7 mile east of Turin, and 2 miles
upstream from mouth, Datum of gage is 1,028.45 feet above mean sea
level, datum of 1929,

DRAINAGE AREA.—T25 square miles,
RECORDS AVAILABLE.—April 1939 to October 1941 (discontinued).

EXTREMES.—1939: Maximum disecharge during period April to September,

1, 910 second-fect July 4 (gage height, 16.03 feet) ; minimum, 10 second-
feet Sept. 24, 25,

1039-40: Maximum discharge during water year, 2,920 second-feet
June 4 (gage height, 19.42 feet, from floodmark), by slope-area method;
minimum, 4 second-feet Jan, 18-23.

1940-41: Maximum discharge during water year, 889 second-feet
Sept. 16 (gage height, 15.48 feet, affected by backwater) ; minimum,
9 second-feet Sept. 9, 10, 13,

REMARKS.—Records fair except those for periods of ice effect, no gage-
height record, or backwater from Little Sioux River, all of which are
poor. Gage read once daily, more often during high stages.

COOPERATION.—Records collected in cooperation with Corps of Engineers,
U. S. Army.

Monthly Discharge for Calendar and Water Year, as indicated

Discharge in second-feet Run-off
Second- L N
Month foot-days
Per Acre
Maximum | Minimum |  Mean square Inches feet
mile

Qcmbcr MO0 oo e 1,007 £ 20 2.5 0.045 0.05 2,000
NOTEIDeT . (5 is dovessvnmenss 1,191 00 24 0.7 055 .06 2,360
December......vuvvieisininsis 1,419 57 a8 45 8 063 07 2,810
40,045 2,440 i 109 150 2.05 70,420
1,309 51 31 42.2 058 o7 2,600

3,366 450 45 120 . 166 17 6
5,083 500 68 193 . 266 31 11,870
3,148 270 50 105 145 16 5,240
2,603 245 a8 86.9 120 14 5,340
3,803 362 a8 127 178 20 7.540
3,025 352 20 07.8 135 16 6,000
8 204 13 27.5 038 04 1,660

3,530 566 9 118 L163 | 18 7,
Water year 1040-41........1 31,328 5606 | 9 85.8 118 | 1.61 62,130
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Maple River at Turin, Towa—Continued

Daily Discharge, in Seeond-feet, for Water Year 1941

Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar. Apr. | May | June | July | Aug. | Sept.
M 35 52 45 45 110 08 245 38 352 a3 12
3 34 51 43 40 200 05 226 156 278 33 20
35 34 50 40 47 250 60 100 284 245 20 12
a3 ad4 50 34 48 400 i7 181 01 168 26 12
34 20 52 a2 50 500 66 156 a0 162 23 10
33 27 53 31 48 350 66 142 81 124 25 19
34 28 56 32 46 300 133 82 102 22 13
a5 7 57 33 45 250 7l 119 a1 | 06 21 11
34 30 57 34 46 300 bi1] 08 78 93 19 k]
a3 31 56 *36 47 350 01 bt ] 72 238 17 8
} ) i 32 30 52 38 52 300 90 74 142 147 *10 10
1205050 30 27 48 43 125 250 85 68 284 107 52 10
1BL 7k 31 25 42 47 400 220 75 60 *362 70 2 *0
1455000 30 24 41 48 450 200 74 b7 200 50 16 e200
18 e 30 25 41 50 400 1056 70 133 228 130 13] *c202
10,5 20 27 40 51 300 180 00 50 cl60 51 13| *chod
1T *28 a0 a8 51 175 150 i 54 *elly 46 20|  *cbI7
| i 20 40 38 48 150 165 62 Al c100 44 44 cdil
191, 0 28 45 38 46 100 175 50 18 01 adl 20) *c202
200 28 50 38 45 90 164 141 45 72 ads 21 170
Al 28 *5h a8 45 88 135 *206 "y 57 ad7 21 124
2 27 (i) 40 46 *86 17 234 40 i1 ud? 14 101
by 27 6l) 41 46 85 100 161 47 hil il 17 52
B 20 57 43 44 82 04 152 A5 it ] 3h 17 &7
e b 20 54 44 43 80 82 148 42 i} a3 17 80
SO i 26 53 43 432 78 70 139 41 64 31 16 70
Aol 26 53 43 42 77 77 114 40 132 67 15 7
a8 28 53 43 42 80 73 i} a8 120 35 15 o
200055 (1] bili} 44 A3 72 Af 42 T a0 15 07
30...... 58 57 45 4,00 7 a0 il 107 hE 14 b
1S AL e : 45 £ 1 e L1} s L {1] S 20 1340500

Note—Stage-discharge relation affected by ice Nov. 12 to Mar. 19.

*Discharge measurement made on this day.

(a) No gape-height record: discharge catimated.

(¢) Backwater from Little Sioux River; discharge computed on basis of discharge
measurements and gage heights,
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LITTLE SIOUX RIVER BASIN
Lakes in Little Sioux River Basin
Spirit Lake at Orleans, Towa
LocaTioN.—Float gage in pipe well, lat. 43°27, long. 95°06°, in sec. 27,
T. 100 N., R. 36 W., at State Fish Hatchery at Orleans, Dickinson

County, Towa. Datum of gage is 90.00 feet above lowa Lake Survey
datum and 1,387.25 feet above mean sea level, datum of 1929,

OBSERVER.—John Schwalenburg, 1942.

RECORDS AVAILABLE.—May 1933 to September 1942.

EXTREMES.—1983: Maximum gage height observed during period, 9.88

feet May 20; minimum, 8.68 feet Sept. 29.

1923-34: Maximum gage height observed during water year, 8.70
feet Oct. T; minimum observed, 7.16 feet Sept. 16-19, 22, 23,

1934-35: Maximum gage height observed during water year, 8.30
feet June 25; minimum observed, 6.94 feet Nov. 7, 8, 9.

1985-36: Maximum gage height observed during water year, 8.41
feet May 24; minimum observed, 6.75 feet Oct. 30,

1936-37: Maximum gage height observed during waler year, 8.42
feet June 26; minimum observed, T.01 feet Oct. 14, 16.

1937-88: Maximum gage height observed during water year, 11.14
feet Sept. 30; minimum observed, 7.656 fect Dec. 11.

1088-39: Maximum gage height observed during water year, 11.80
feet May 26; minimum observed, 10.74 feet Sept. 30,

1939-40: Maximum gage height observed during water year, 10.78
feet June 7; minimum observed, 9.42 feet Sept. 21, 23,

1940-41: Maximum gage height observed during water year, 10.31
feet May 27; minimum observed, 9.26 feet Sept. 26,

1941-42: Maximum gage height observed during water year, 11.47
feet Sept. 19; minimum observed, 9.19 feet Oct. 29, Nov. 4.

1933-42: Maximum gage height observed, 11.80 feet May 26, 1939;
minimum observed, 6.75 feet Oct. 30, 1935.

REMARKS.—Gage heights influenced by changes in direction and velocity
of wind., No discharge from lake during period of record.

CGOPI}RATION.—Recm-ds collected in cooperation with Towa State Conserva-
tion Commission.



LirrLe S1oux RIVER BASIN 189

Spirit Lake ut Orleans, Towa—Continued
Daily Gage height, in Feet, Jor Water Years 1941 and 1942

Day Oct. | Nowv. ’ Dee. ‘ Jan, [ Feb, ‘Mnr. Apr. | May

June

July | Aug. | Sept.

1040-4
1

s2EE

Comoe oo
]
—-%mcng

o =
&%

10,211 10.62( .....[ 11.09( 11.30
10.1§
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LITTLE SIOUX RIVER BASIN
Lakes in Little Sioux River Basin
Okoboji Lake at Lakeside Laboratory, near Milford, Iowa

LOCATION.—Water-stage recorder, lat. 43°922'40”, long. 95°10°40”, in W
see. 23, T. 99 N., R. 37 W., at pumping station of Lakeside Laboratory
on west shore of Okoboji Lake, 4 miles northwest of Milford, Dickinson
County, Iowa. Datum of gage is 94.51 feet above Iowa Lake Survey
datum and 1,391.76 feet above mean sea level, datum of 1929,

OBSERVER.—A. C. MeKinstrey, 1942.

RECORDS AVAILABLE.—June 1938 to September 1042. May 1933 to June
1988 at staff gage, lat. 43°22’, long. 95°08', in sec. 29, T. 99 N., R. 36 W.,
at State Pier in Arnold's Park, and at same datum,

EXTREMES.—1933: Maximum gage height observed during period, 3.53

feet May 16; minimum observed, 2.76 feet Sept. 30.

1933-34: Maximum gage height observed during water year, 2.76
feet Oct. 2; minimum observed, 1.68 feet Sept. 21.

1084-35: Maximum gage height observed during water year, 2.78
feet July 2; minimum observed, 1.38 feet Nov. 17, 19, 24, 25, Jan. 27.

1035-36: Maximum gage height observed during water year, 3.28
feet June 8; minimum observed, 1.50 feet Nov. 23.

1936-37: Maximum gage height observed during water year, 4.34
feet Aug. 21, 27; minimum observed, 1.78 feet Dec. 24.

1037-38: Maximum gage height recorded during water year, 537
feet Sept. 17; minimum observed, 3.59 feet Dec. 11.

1938-30: Maximum gage height during water year, 5.04 feet Oct. 1;
minimum, 3.28 feet Sept. 30.

1939-40: Maximum gage height during water year, 3.27 feet Oct. 1;
minimum, 2.20 feet Sept, 30.

1940-41: Maximum gage height during water year, 3.20 feet July 10;
minimum, 1.93 feet (estimated) Oct. 26,

1941-42: Maximum gage height during water year, 4,55 feet Sept. 2,
11; minimum, 2.64 feet Oct. 31, Nov. 3s

1933-42: Maximum gage height, 5.37 feet Sept. 17, 1938; minimum
observed, 1.38 feet Nov. 17, 19, 24, 25, 1934, Jan. 27, 1935.

REMARKS.—Mean daily gage heights are oceasionally affected by direction
and veloeity of wind.

COOPERATION.— Records collected in cooperation with Towa State Conserva-
tion Commission.

»

T,
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LITTLE S1oux RIVER BASIN

d

Okoboji Lake at Lakeside Laboratory, near Milford, Towa—Continue

Daily Gage height, in “eet, for Water Years 1941 and 1942
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192 SURFACE WATER RESOURCES OF Towa, 1941-1942

Soldier River at Pisgah, lowa

LOCATION.—Wire-weight gage, lat. 41°50°, long. 05°66°, in NWi4 sec, 14,
T. 81 N., R. 44 W., at bridge on County Road D at west edge of Pisgah,
215 miles downstream from Stowe Creek and 13 miles upstream from
mouth. Datum of gage is 1,036.34 feet (revised) above mean sea level,
datum of 1929.

DRAINAGE AREA.—417 square miles.
RECORDS AVAILABLE.—March 1940 to September 1942.

EXTREMES.—Maximum discharge during 1941-42 year, 17,800 second-feet
June 28 (gage height, 26.10 feet, from gage reading at crest of flood) ;
minimum, 4 second-feet Jan. 10; minimum gage height observed, 4.73
feet Dec. 26,

1940-42: Maximum discharge, that of June 28, 1942; minimum, that
of Jan. 10, 1942; minimum gage height observed, 4.44 feet July 6, 1940.

REVISIONS: The maximum discharge for the period March to Septem-
ber 1940 has been revised to 17,000 second-feet June 4, 1940 (gage
height, 25.67 feet, from gage reading at crest of flood), superseding
figure published in Water-Supply Paper 926.

REMARKS.— Records fair except those for periods of ice effect and those for
days of rapidly changing stage, all of which are poor. Gage read twice
daily, with additional readings during periods of high water.

COOPERATION.— Records collected in cooperation with Corps of Engineers,
U. S. Army.

Monthly Discharge for Calendar and Water Years, 1941 and 1942

Dischurge in second-feet Run-off
Second- |____ b
Month foot-duys l
Per Aere
Maximum | Minimum | Mean square Inches fect
mile

October 1940. . ..... 780
November....coovnaeess 490
December......... 1,780

March to December 1040, . .|....ovoeeifonaneieens] | | S s 07,240
January 1941, .00 ciiiina i 1,900
FeDTURLY (e ciivn s snmin v 5,210
VBRI e v dviw 7o e a0 o b 5,750
April,..... 1,080
My, nea 1,300
Julties 2505 10, 00
Julys i 1,740
August. ... 42 043 a6 4 : 1,870
September. ... : 1,008 [ 1,100 | ] 74.3 154 A7 3,520

Water year 1040-41.... | 10,001 | 1,110 0 s2.1| 1% 1.70 37,600
October 19412 eeesos | 780 12 £8.0 | 211 24 5,410
Naovember. ..  en s MO 211 | 22 45,9 110 12 2,730
December. ... 70 1 10 4.3 | 058 07 | 1,490

Calendar year 1041........ 1,110 | 0| 598 43| 194 | 43,200
January 1042, ..., 120 4 36.0 086 | 10 2,220
February...oevvaviinini 75 13 36,8 088 08 2,040
T R e St 350 a2 73.4 176 .20 4,510
Apnil. . ... G0 ) 03,2 152 AT 3,700
May..... 872 30 111 200 31 (i, 850
Junez. ... 7,260 71 726 1.74 1.04 43,230
July, S 1,640 43 196 A70 .54 12,060
August : 1,020 30 91.8 220 5 5,040
Beptember. .....oivaiiiieiies 504 28 §0.2 | 214 24 5,310

Water year 1041-42, . 48,023 | 7,260 1 132 | La17 4,27 05,240

Note—Stage-discharge relation affected by jce Nov. 12 to Dec. 31, 1940; Jan, 1 to Mar. 1,
Mar. 16, 17, Dec. 10-20, 27-31, 1941; Jan. 1 to Mar. 5, 1942,

ir

[



SOLDIER RIVER BASIN 193
Soldier River at Pisgah, lowa—Continued
Daily Discharge, in Second-feet, for Water Years 1941 and 1942
S Day Oct Nov Dee ‘ Jan Feb Mar, | Apr. [ May | June | July | Aug. Sept.
-

13 a6 27 42 a7 136 ﬂﬂn[ 36 183 i 11 6
13 18 21 42 a7 807 24 36 k1,110 35 11 7
13 14 25 48 38 go2 a0 44 204 a3 10 §
12 12 25 33 40 178 34 29 70 a0 11 7
* 12 11 26 0 45| 228 28 28 32 28 10 i
Bty 14 11 27 28 50 185 25 28 357 4 14 i3
...... 12 11 a8 27 52 78 32 26 100 n 10 6
Beaiat 12 12 20 7 531 180 36/ 24 48 2 10 8
' O O 12 16 32 a7 M 166 60| 21 112 21 9 8
10 X 12 15 30 28 (] 50 42 21 83| 128 4 8
115 ‘ 12 16 201 *29 70 74 32 20| kiS4 04 9 8
12.. 12 15 27 35 200 49 28 19| 340 31 9 8
e 11 13 24 400 42 27 18 119 b 9 7
... 10 12 23 13 150 47 20 18 77 22 § 11
(T 10 11 22 32 180 58 22 17 64 21 8 kS04
100y 10 15 23 32l 200 65 21 19 58 19 10/ k1,100
17 10 25 22 30 100 29 21 17 52 17| kb3 50
ReL: 0 10 30 23 26 00 43 22 16 18 16 5 21
1055 10 40 24 25 80 (i 32 16 45 15 13 16
M . 10 50 25 26 70 in 133 17 42 14 ] 14
10 "7 26 206 b 46 52 17 40 14 0 12
11 44 28 27 07 a8 36 21 A0 18 § 12
10 43 a0 25 70 5 a2 17 18 18 8 10
10 40 32 20 72 32 29 165 a8 14 8 12
10 8 34 a0 78 20 23/ 16 a0 12 8 12
10 37 36 29 80 25 25 14; k261 12 8 11
g7 e 10 30, a7 30 90 25 24 14 126 40 7 10
T, e 13 32 38 a1 100 28 23 15 53 21 7 10
29.. 38 30 39 3. 23 22 14 kis3 22 7 10
30,., 2 25 40 36)....... 24 4 12 239 13 7 20
81 T e [ 11 37 | e ts P o 12 0
23 25 31 ] 75 32 56 39 2,100 137 58 28
15 85 31 8 5 3 51 800 k7,2600 110/ 1,020 0
146 50 32 7 57 75 5 450 4100 410, 137 173
27 40 31 0 64| 350 41 46 164 133 00 5
035 65 7 5 870 280 a7 45| 142 107 0 34
109 51 26 & 05 148 37 08 200 G 52 45
780 36 *20 b 60 01 37 &4 127 92 40 44
53 29 22 5 55 48 3 54 101 86 46 9
22 27 21 5 50 54 34 48 i 83 42 32
18 22 190 4 45 62 34 59 272 168 57 28
15 27 16 5 40 54 31 872 80 40 a6
14 37 13 5 35 13 20 137 04 74 a8l 410
14 50 12 6 a0 48 31 86 83 71 40[ 331
13 50 10 8 28 15 35 70 0 05 51 107
12 6 10 10 25 51 48 64 7 65 42 44
12 20 12 12 23 50l 670 a3 71 63 36 a6
12 31 18 17 18 42 5 04 72 60 a a3
12 32 25 20 15 a7 58 64 2090 175 54
13 211 a0 25 13 6 53 58 83| k&l4 M 1
12 96 34 10 14 30 48 57 1,520 a3 48
b 13 42 40 40 *16 43 45 57 188 48 33 39
- 346 37 54 50 15 a7 15 807 103 43 a2 37
41 8 7 0 22 37 41 131 86 14 a0 11
19 a3 a4 75 25 34 37 81 S0 k1,640 a0 43
17 33 23 85 200108 30 tf 219 70 30 a5
18 36 19 i) 31 110 41 0 122] 122 a4 62
» 148 10 17 05 a2 10 42 ] D 52 40 43
33 36 15 100 32 54 38 65 k4,480 842 547 34
17 38 {3k TR B 2 41 30 67| k2,640) 131 148 32
14 35 14| 120].. 07 33 70/ 178 71 33 31
Y L [ 12] 5 (1] I 80 05 80

*Winter discharge measurement made on this day.

(k) Rapidly chang

ing stuge on this

day.



194 SURFACE WATER RESOURCES CF T0WA, 1941-1942

Boyer River at Logan, Towa
LOCATION.—Wire-weight gage, lat. 41°38', long. 95°47', in Wik sec. 19, 4
79 N., R. 42 W., at highway bridge 300 feet downstream from Illinois
Central Railroad bridge at Logan, 10% miles upstream from Willow
Creek, and 16 miles upstream from mouth. Datum of gage is 1,009.38
feet above mean sea level (Chicago and North Western Ry. bench mark).
DRAINAGE AREA.—810 square miles.
RECORDS AVAILABLE.—May 1918 to July 1925, Nov. 1937 to Sept. 1942.
AVERAGE DISCHARGE.—T years (1918-19, 1923, 1938-42), 238 second-feet.
EXTREMES.—1939-40: Maximum discharge observed during water year,
13,600 second-feet July 9 (gage height, 19.17 feet) ; minimum discharge,
:]3) secmfdieet. Jan. 13-27; minimum gage height observed, 1.14 feet
Dec. 21,

1040-41: Maximum discharge during water year, 4,400 second-feet
June 11 (gage height, 10.85 feet, from floodmark) ; minimum observed,
8 second-feet Sept. 20; minimum gage heizht observed, 1.28 feet Aug. 16.

1041-42: Maximum discharge during water year, 13,400 second-feet
June 28 (gage height, 19.00 feet, from floodmark) ; minimum, 7 second-
gzct z(cstimabed) Jan. 8-10; minimum gage height observed, 1.54 feet

ct. 20,

1018-25, 1937-42: Maximum discharge, that of July 9, 1940; no flow
Sept. 27-29, 1918.

REvisioNs: The maximum discharge observed during the period
November 1937 to September 1938 has been revised to 12,900 second-
feet Sept. 6, 1938 (gage height, 18.56 feet).

REMARKS.— Records fair except those for periods of ice effect, which are
poor. Gage read once daily below three foot stage, and oftener above.

REVISIONS.—Revised figures of discharge for high-water periods in the
water years 1938 and 1939 are given in Water-Supply Paper 956 and
supersede those published in Water-Supply Papers 856 and 876.

COOPERATION.—Records collected in cooperation with Army Engineers.

Monthly D_if_r:hg.ryv_ fai-_(,'.ilmgn_:_'_ and Water Years, _Js}é_lf_aﬁ_d 1942

Discharze in second-feet Run-off
Hecond- )
Month foot-days
; Per Acre
Maximum | Minimum | Mean mi]'lim: Inches feot
mie

October 1040, ... .conncvnacens 772 il 18 240 ‘ .031 0.04 1,530
November. ......c.- 1,320 92 | 18 44.0 054 .06 2,620
December..coovevenns E 1,208 63 ! a7 35.8 | 48 | .06 2,300
Calendar year 1940, . . 50,144 7,830 2 162 | a2 117,300
January 1041... 1,234 0 a0.8 08 2,450
Fobruary . . . 6,105 150 154 .24 10,240
Maurch, i) 1584 .26 11,200
April o 54.5 =13 5,060
MY s b v e et wacs 47.2 07 2,500
IO e R ey s pibie 418 ,a8 24,870
(1) (P S e e 0.9 A0 4,460
AURUL . oo e vidrawnssnainnss 52,2 A7 ‘ 3,210
T 05,3 N 3,880
Water year 1040 Y LB 1034 1 ;5_ Tl.?UE
ST b e e | 65 09| 4,00
November. ..... i gy | 107 A5 | 6,340
Decemnber. ..o auvuenarencssnses {2,108 | 5| | 68 | 0| 4,180
Calendar year 1941 | 2,300 | 8 | i | 1Le3 | 82,770
Jonuary 188500 vasiien s : | 3,708 420 | 7 120 | | A7 7,350
Fobruary. . c.o»voes 31080 430 ‘ 40 [ 132 iy 7,310
Mareh. o vevnen sy 1,000 75 | 221 32 13,020
Aprtliaias e oy 319 80 122 A7 7,260
l\i.‘\,\'. i o SR e o 1,300 70 251 .36 15,450
JUOTI0, o v sbnadsaenansa id 2,437 5,080 113 1,081 1.49 04,340
JUIY s s saa s samma s e oy ! 4,030 115 42 01 39,500
AURUSE . .o vvvevnananasans Sl 7.:221 2,100 i 233 .34 14,320
Heptember. .. .oaoameresvaannes | 1,440 ] (] 228 | .81 13,5640
330 4.57 | 107,200

Water year 1941-42........1 00,431 | 5,080 | 71 272 |

oY
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BoYER RIVER BaSIN 196

Boyer River at Logan, Iowa—Continued
Daily Discharge, in Second-feet, for Water Years 1941 and 1942

|
Day Oct | Nov | Dec | Jan | Feb | Mar Apr | May | June | July | Aug Sept
184041
) bR 23 60 54 60 45 110 12} [IF] 7 183 24 14
B 22 36 52 i& 52 00 64 05 721 178 2 21
L 1as 3 a1 40 47 54 500 (1] 1 266 105 2] 156
L TARI 24 31 36 40 56 400 73 74 212 80 20 24
Bl 21 26 34 35 60 220 78 60 225 79 20 14
30 24 a4 ab 02 350 77 6l 518 75 24 13
24 21 35 a6 il A0 83 53 120 06 18 12
23 23 ai Kl (i1} 380 10 52 143 Gl 18 12
28 41 HE] a7 i 420 127 410 J25 50 17 10
31 52 38 a8 fi4 320 113 40 178 1 16 11
24 40 36 *40 a0 240 107 471 2,300 a8 15 10
22 39 34 42 140 200 96 411 1,180 82 14 9
21 34 32 42 650 150 Sh a8 HE8 7 2 10
23 25 a1 42 550 130 ! 41 44 o0 13 10
21 19 30 41 400 136 7 40 418 2 12 450
20 18 20 41 420 115 00 35 283 b1 11 (42
14 22 28 a8 440 o7 Gl a6 210 47 (154 215
18 26 27 a6 a00 80 67 a0 164 51 25
14 34 30 34 180 110 fid 33 143 11 51 45
20 *54 31 a5 170 143 163 34 118 ar 2§ a2
20 80 43 351  *178 130 148 28 103 36 113 23
18 02 3 a5 1601 121 107 a7 M HE A 18
p 20 75 a0 a6 200 09 102 a4 85 3 20 13
7 L i 18 7 38 a7 180 85 84 a4 78 33 33 12
Ab e 19 (] 40 38 150 75 78 32 74 30 26 13
20 19 54 42 30 140 (i1] i1} 30 476 7 24 11
ore 19 56 45 an 110 *71 05 24 730/ 204 21
SRS 27 58 60 40 100 70 60 23 T 68 18 1]
i 4 a8 5 4 okl i} il 21 7223 41 15 8
...... 32 56 O 44),...... i) 7 28 523 42 16 20
a1 ) 61}.. 50 A0 e ok 11 PR 1481030 27 16155 s :
44 52 74| 50 330 7 178 79| 1,680/ 1,500 404 7l
26 f1 68 35 310 100 178 154/ 1,750 1,300 2,100 152
26 B2 06 25 200 300 156 134 2,640 1,180 860 2086
&2 70 fiq 20 2521 1,000 141 120 1,020 780 280 183
148 220 6l 15 217 681 124 121 700 352 172 112
107 150 58 10 212 471 110 123 405 205 150 110
454 a1 *55 8 202 382 112 228 608 252 136 113
194 7 52 7 228 217 107 202 301 217 124 146
73 61 65 T 124 180 103 163 444 305 116 102
7 &0 52 7 150 202 90 1,190 235 608 100 82
L) R e 37 54 50 8 160 197 06 1,300 220 523 100 7
1901 32 a1 45 *9 150 192 89 194 228 i ] 126
13505 29 08 46 10 130 146 90 268 160 174 M) 1,440
Wi 2 110 45 15 110 136 90 1583 148 143 540 ¥
A5 ey 21 130 45 2 05 136 94 144 124 115 187 344
10l 20 154 47 30 &0 143 205 138 116 388 116 263
|y 20 131 50 40 60 143 319 129 113 210 103 136
18555 18 109 55 50 50 129 156 131 126 867 02 123
190, .5 0f 18 146 60 60 40 134 119 124 110} 4,030
ess 18 212 70 80 51 143 103 112 817 7 70 202
45 148 84 100 *52 154 98 1o 1,000 362 70 178
85 132 146 140 53 146 05 513 506 244 71 132
24 116 185 200 53 148 80 418 202 210 04 116
33 118 2101 a3 136 82 192 202 858 60 105
24 71 80 280 o4 156 82 136 w7 253 60 103
23 74 IH‘ SMJ 102 85 137 760 723 4 116
172 80 60 350 187 85 123 3,070 372 100 124
67 85 50 370 176 a5 140 4,530( 1,300 395 113
43 80 46 3801, 141 102 119 5,080 523 113 106
28 7 70/ 400, ¥ 141 80 124] 2,530 a7 {5 100
e I (R ot I e 135 ‘ ala‘ C e

Note—Stage-discharge relation affected by fee Nov. 18 to Dee, 81, 1040 Jan, 1 to Mar. 13,
Mar. 16, 17, Dee, 11-20, 27-31, 1941; Jan. 1 to Feb, 4, Feh, 10 to Mar, 4, 1042,
*Winter discharge measurement made on this day,



196 SURFACE WATER RESOURCES OF Towa, 1941-1942

Nishnabotna River above Hamburg, lowa

LOCATION.—Wire-weight gage, lat. 40°88’, long. 95°37’, in SWi SE1; sec.
11, T. 67 N, R. 42 W,, 1% miles downstream from confluence of East
and West Forks and 2 miles northeast of Hamburg. Datum of gage is
894.17 feet above mean sea level, datum of 1929.

DRAINAGE AREA.—2,800 square miles.

RECORDS AVAILABLE.—October 1928 to September 1942, March 1922 to
September 1923, at site 6 miles downstream.

AVERAGE DISCHARGE.—14 years (1928-42), 667 second-feet.

EXTREMES.—Maximum discharge observed during 1941-42 year, 11,700
second-feet June 20 (gage height, 19.23 feet) ; minimum observed, 195
second-feet Aug. 24; minimum gage height observed, 4.49 feet Dee. 11.

1922-23, 1928-41: Maximum discharge, 24,600 second-feet Mar. 12,
1939 (gage height, 23.0 feet, from floodmarks) ; minimum, 4.5 second-
feet Aug. 50, 1934 (gage height, 1.58 feet).

REMARKS.— Records good except those for periods of ice effect, which are
poor. Gage read once daily below and twice daily or more often above
a stage of 10 feet.

COOPERATION.— Records collected in cooperation with Corps of Engineers,
U. S. Army.

NoTE.—Sce table 16 for flow-duration analysis. Duration curves of daily
discharge for Hamburg, Van Meter and Ames are shown in figure 9.

Monthly Discharge for Calendar and Water Years, 1941 and 1942

Discharge in second-feet Run-off
Second- :
Month foot-days
Per Acre
Maximum | Minimum Mean square Inches feet
mile

October 1040, .....00vvviness J 2,008 17 70 86.1 0.031 0.04 5,200

NOVEMBEE. «ovuissiasasins S 4,214 388 48 140 L0650 06 8,360

Docember.....ooivevisssvanss 3,833 234 ik} 124 044 .06 7,600

Calendar year 1940, . ...... 164,306 6,700 15 4449 160 2.19 326,100
January 10410 0eiiiiiiiann 5,451 247 140 176 063
Februay. o i covnrsrassrsssios 0,229 1,200 125 330 118
e 11,430 1,000 207 i) L1342
14,618 3,340 204 487 174
7,503 861 105 242 086
77,810 13,700 17 2,604 026
15,5804 3,270 148 513 183
4,085 505 61 151 054
37,016 9,470 38 1,264 451
Water year 1040-41...... | 195,257 13,700 48 535 181
Ootober 1041 40,624 7.220 278 1,601 572
November o a1,241 &, 060 432 1,041 872
Decamber. .. o.ivsiindabeos 24,047 3,000 230 776 217
Calendar year 1941, ...... 280,454 13,700 55 703 283
January 1042, , . oviseaiinaiine 31,020 2,600 435 1,001 458
FebrUATY . o i viivisnennnasniuny 23,700 1,440 530 847 302
1% [ e TS S T 44,370 a,600 (] 1,431 A1l
Arril. e 25,171 1,600 511 830 400
MBY ooaenmnarsries A Y 71,182 0,120 Hid 2,200 820
2 IS e e e L 70,159 7,010 T 2,340 Ra6
July e 52,200 6,360 437 1,686 02
August, TN e W T 14,301 3,470 195 623 222
September. ... T T b i 26,48 2,000 331 B85 L300

Whater year 1041-42........ 408,087 7,010 | 1605 1,282 468 | .20 028,500

Note—Stage-discharge relution affected by lee Nov. 14-16, Nov. 80 to Dee. 7, Dec. 12-26,
{;.}]:é}. Jun, 318, Jan, 17 to Mar. 11, Dee. 11-14, 80, 31, 1041; Jan, 1-27, Feb, 16 to Mar. 6,



NISHNABOTNA RIVER BASIN

197

Nishnabotna River above Hamburg, Iowa—Continued
Duily Discharge, in Second-feet, for Water Years 1941 and 1942

eh Mar | Apr | May

June | July | Aug | Bept

Day Oct | Nov | Dec | Jan T
104 110 80 230
4] 17 78 247
04 a7 78 220

=
et
-3
=
=
=
—
oo
in

141 187 145

107 204 142

0 2 1401, .,

85 23 145
veas 280 150,

3,060 454 8600 1
3,870 448 700
2,120 420 (00

1,880 424 Ab0) 1
2,140 412 a200 1

1,650 402 400| 1
1,540 402 460 1

0821 *400 450) 1
e &0 300 440
10......| 1,230 656 266 435

(72 041 230 *435
480 48 420 440
427 638 430 400
373 621 530 520
352 605 466 80

352 567 414 610
336 &1 402 050
208 488 407 710
278 1,080 417 770
338 047 407 .‘.“&U|
805 §21 407 1,

7,220 665 869 1,

4,420 517| 3,000 :Fvl'lﬂ

o

2,740/ 448 2,370
1,500 4320 1,500

1,000 740/ 1,300 [ith]

422 1,500/
2,010{......, 1,000[  1,3801....0.

154 300 210 221
154 340 212 200

170 420 359 152
200 380 37 148
200 354 288 142
900 331 268/ 140
750 342 264 135
600 324 140
630 264 223 120

L 250 680 1,440 534

078 8501 1,260 1,060
JO00E 1,000 1,140 969
V2300 2,0000 1,500 2,350

JH00 3,500 1,000[ 1,150
w3400 2,710 951 1,720
L2400 1,400 960 1,160
&85 1,270 912 086
833) 1,120 882 082

850( 1,750,  ssel 1,850
630 2,000/ 576 1,770|
000/ 1,370/ 561 1,620
ceas| L2400 5400 1,500]
....| 1,180] 511 1,680|
; 1,360)....... | 400/,

17

3,270] 140 58
2,370 124 58
1,650 124 T
43 115 303
427 168 151

217 87| 9,470
76 5,020
197 81| 3,020

173 62 2,250
160 Bl
4,080 045 477

2,740 582
2,020 4801 1,200
2,080 KrL]

4,32 2600 1,070
6,300 249

5,200 230| a8
30600 221 380
1,440 268 350
1,030, 105 352

3,370 427
805 2,160 38§
750 895 356
648 L 17 ) IR

*Winter discharge measurement made
(e) Backwater from Missouri River:
measurements, gage heights, and records

on this day.
discharge computed on
for station at Red Oak,

basis

of two discharge



Table 15.—Days of deficiency in discharge of Nishnabotna River above Hamburg, Iowa, during the years ending Sept. 30,

1929-42.
Discharge Period of Record
S Number of days when discharge was less than that shown in first two
columns and equal to or greater than that shown on preceding line . .
Deficiency Duration
See.ft.
per Bee-ft.
=i, mile Percent Percent
1920 1930 1051 1032 1933 1034 1935 18936 1937 1938 1939 1640 1041 1042 | Total Days of time of time
0 [0 Ve s i it Pt WSt Vs e L L i 0 0 0 100
L2 5 VI B ol Dl et T T DR ) Bl it st el B R 1 1 02 100
03 7 o V1] i et RERel] (R AP e e B ] PR AT 0 1 2 100
004 10 7 10 T WO (AR KRN vl Erere i pR e 8 0 .18 99.8
005 14 16 3 (1)1 By (SRS | ) PO et 25 34 it 99.3
08 21 12 2 L3 B S e 65 99 1.9 08.1
011 28 8 2 S P 85 184 3.6 6.4
013 a5 8 5 el 7 an2 a1 04.9
016 42 12 14 3 47 116 378 74 g2.6
021 56 23 17 20 13 46 25 7 224 11.8 §8.2
026 70 16 21 27 19 22 33 17 103 7 15.5 4.5
037 35 52 42 5 37 111 18 538 1,333 26.1 73.9
053 T4 ] e 7 24 128 0 a0 2] 64 32 26 30 41 38 552 1,885 36.9 3.1
078 210 22 40 7 40 a1 i3 28 23 33 35 46 519 2,44 47.0 53.0
105 280 27 54 14 17 a3 12 25 30 a8 14 18 29 376 2,780 54.4 45.6
L131 350 59 7 17 3 30 T 11 15 10 8 19 12 311 3,001 .5 39.5
.158 420 21 35 11 2 55 5 13 11 24 5 8 8 236 3,327 63.1 3.0
2210 560 30 59 7 8 (i 4 15 21 31 15 12 9. 350 3,677 71.9 258.1
.262 7 27 =] 8 25 a1 3 5 9 9 § 8 3 208 | 3,885 6.0 4.0
368 as0 57 18 8 46 ke 3 9 16 12 11 11 11 321 4,206 523 7.7
525 1,400 70 8 7 75 9 1 14 11 7 11 9 5 280 4,402 87.9 12.1
(788 2,100 28 8 '] 72 8 3 17 8 T i 10 a9 17 4,729 92.5 7.5
1.05 2,800 15 (1] 3 56 3 2 2 6 9 5 5 5 143 4,872 95.3 4.7
1.31 3,500 '] 0 1 20 0 2 2 3 2 4 0 5 4 4,036 6.5 35
1.58 4,200 L sy 1 10 0 o 0 5 6 4 6 2 45 4,951 a7 .4 2.6
2.10 5,600 i [ nenaz 2 8 2 2 7 7 1 T 4 | 52 5,033 98 .4 1.6
2.62 7,000 Bl siais 3 4 0 0 3 7 0 1 51 38 5,071 00.2 .8
3.68 9,800 L N P 0 13 1 3 0 1 3 0 33 5,14 9.8 el
5.25 14,000 L B e ) 0. 0 [1] 1 (i} 5,110 99.9 .1
7.88 21,000 1 B PP Eraey (e Rt [T p 2 |- 3 5,113 100 .0
10.5 25,000 |...... i e e £ | e et el e s fesaaaiaa [ L s i arn
Mean yearly discharge.
(Bec.-t.) 1,210 420 342 | 1,560 434 535 | 1,252
Maximum daily
I 11,800 | 2,580 | 6,790 | 9,410 5,760 {13,700 | 7,910
Minimum daily
[T 219l 541 20| 2m 151 48| 195 T

861

ZFET-TP6T ‘VAO] 40 SEOUNOSAY VALV A\ HOV4HAS



NISHNABOTNA RIVER BASIN 199

East Nishnabotna River at Red Oak, Iowa

LocaTioN.—Water-stage recorder, lat. 41°00°55”, long. 95°14'30”, in see. 20,
T. 72 N., R. 38 W,, at bridge on U. S, Highway 34, half a mile west of
Red Oak, 28 miles downstream from Indian Creek, and 49 miles up-
stream from confluence with West Nishnabotna River. Datum of gage
is 1,010.45 feet above mean sea level, unadjusted.

DRAINAGE AREA.—890 square miles,

RECORDS AVAILABLE.—May 1936 to September 1942, May 1918 to July 1925,
at site half a mile downstream.

AVERAGE DISCHARGE.—9 years (1918-20, 1922, 1936-42), 266 second-feet.

EXTREMES.—Maximum discharge during 1941-42 year, 8,780 second-feet
July 20 (gage height, 18.42 feet); minimum, 72 second-feet Aung. 25
(gage height, 3.35 feet),

1918-25, 1936-41: Maximum discharge observed, 9,600 second-feet
Mar. 4, 1937 (gage height, 18.50 feet, from floodmarks) ; minimum
discharge, 6 second-feet (estimated) Aug. 18, 1936.

REMARKS.—Records good except those for days of fragmentary gage-height
record, which are fair, and those for periods of ice effect or no gage-
height record, which are poor.

CooPERiTI(}N.—-Water-stage recorder inspected by employee of City of Red
Oak.

Monthly Discharge for Calendar and Water Y ears, 1941 and 1942

Discharge in sccond-feet Run-off
Seconil-
Month foot-days
Per Acre
Maximum | Minimum Mean square Inches fret
mile

Oetober 1040, ... coiviinniinss 601 32 26 29.1 0.033 0.04 1,760
November, ., o 1,671 131 a0 55.7 063 07 3,310
Decemiber, i i i 1,537 ] 29 40.6 056 06 3,050

Calendar yenr 1040, . ..., L 1,340 4,180 ] 108 180 2.57 121,700
January 1941, ...000000eninnns 1,768 110 40 57.0 064 07 3,810
Februnpy, sif s e e 3,883 300 49 139 156 .16 7,700
M deshenid i s T b 3,063 00 82 163 L183 21 10,040
Apnl R b aa s 7,323 2,510 e 244 274 .81 14,520
MAYE o I e 3,811 470 19 123 .138 16 7,560
BRSNS g SiEes 26,011 3,700 48 (7 1.09 1.22 57,5640
(A T e 5,024 1,330 fitt] 191 L2156 .2h 11,750
August, .., ... T S 2,713 387 30 87.5 008 11 5,380
Beptember..,........000s S 7,415 1,740 a0 247 278 .31 14,710

Water year 1940-41........ 71,020 3,700 26 1895 219 2.97 140,900
October 10410 .uiiiiienns 11,410 2,610 S3 A68 413 A48 22,630
Novemberin. o oo i ot - 10,466 1,720 150 349 .302 A4 20,760
Databsy o o res o Ll =l 6,064 007 85 225 .53 .20 13,810

Calendar year 1041, ,....., 95,751 3,700 30 262 204 4.01 184,800
January 1042, oo i 11,811 847 150 381 428 .49 23,430
February. ...... Gl 0,486 fidd 160 339 L3581 .40 18,520
March..... 0 Z 16,354 965 255 528 603 S8 42,440
Apeilis i ] 8,703 A0 182 200 326 Ah 17,260
MAy T L 27,022 4,310 185 872 B8O 1,13 53,000
June...... 4 e " AN, 22,400 3,000 247 747 830 .04 44,430
A 2 21,221 (i, 240 152 (85 70 .80 42,080
August, . v 5,785 1,070 74 187 L210 .24 11,470
Beptember. .....iviiivihonses 7,137 1,070 094 238 267 .30 14,160

Water year 1041-42,.......1 158,759 6,240 | 74 435 480 .04 414,000

Note—Stage-discharge relation affected by ice Nov, 13-17, Nov. 29 to Dee. 5, Dee. 14-26,
1940; Jan, 3 to Mar. 13, Dec, 11, 12, 1941: Jan. 4-24, Feb, 17-21, 1942,



200 SURFACE WATER RESOURCES OF Towa, 1941-1942

East Nishnabotna River at Red Oak, Towa—Continued
Duily Discharge, in Second-feet, for Water Years 1941 and 1942

Day Oet Nov Den Jun Feh Mar Apr May | June | July | Aug | Sept
1040-41
T alR 31 40 T2 B0 115 §3 ufls 48 1,830 55 an
Rt vain adl a0 3R 110 4 125 830 ulb0 G0 708 5 il
F JURETNS 32 a4l v 100 il A0 82 h2771 3,700 Rl {56 146
&L ndd H A0 L] it HIL] 86| a250( 3,280 210 43 116
i s aincals L2 a4 43 il 55 200 12 nl4 024 182 f40 220

b 6 200 05| albo 430 150 a7 164
5 50 220 04| allo 733 143 155

[i 70 210 111 afiy 647 131 79 152
G2 il 200 142 as0f 3,470 17 il 87
(5 it} 210 142 hih| 2,400 120 154 129

4 03 105 143 aTd| 2,340 481 48 83

2 150 160 118} a7l 1,450 230 f15a (4
B0 500 180 1001 als 700 143 132 fiti]
60 400 169 88 af7 589 107 58 386

83| 300l 173 81| aeo, 493 100  £49) 1,600
gl asol  uml 7r| aes|  g00]  0a|  hda| nn7ho

&0 125 17| 2,510 abfl] 1270 i 87 100
52 105 128 084 abl) 250 62 17 7
il 105 122 285| 250, 239 60 63 50

43 110 *0l 113 ho7| 1,080 00 136 44
42 110 881 (107 70{ 1,850 122 34 04
Ly R & 1100 §20 1,040 99 133 350
48|.-kas 82 h95 7 580 7 132 407
;1 [ B, vvent L 50 1] RN -

175 504| oos| as4| 31| 38| 586 173 119
8| o#4| sa| s3] ess| 342( 9so] 300l 103
160 501 7 360 607 340 321 109 106
135| 434|430 342| osd| 34| s s 14
0| 3s0| 3e3| 3. 33| 07| 138 428

0632]... 483 159 766) 3,710 401 856 120
[111,1] PR 494 182} 5a6| 8,900 270 210 114
826}, uain MU.......'! 40T]evanans 303 [T

*Winter discharge mensurement made on this day,

(n) No gage-height record: dischurge computed on basis of records for Nishnabotna
River unbove Hamburg, lowa.
5 tfﬁ Fragmentary gage-height record;  discharge computed from partly estimated gage
eights.

(h) Computed from wire-weight gage readings.

“
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NISHNABOTNA RIVER BASIN 201

East Nishnabotna River at Red Oak, Towa—Continued

Table 16.—Gage height, in feet, and discharge in second-feet, at indicated
time, May 10-15, 1942

'g Feet |Secft.| Feet Secft. | Feet \Sm:.—lt. Feet | Sce-ft. | Feet Scc.-[t.‘ Fect | Secft.
e g

Rl May 10 May 11 May 12 May 13 ‘ May 14 May 15

2 5.06 n7 ?,TUl 002| 15_IHI‘ 4,040 12.1)(!'

4 5.05 35 10, 20, 1,720 15.33} 4,310 11.00

(i} 5.04 313 12.00 2,440 15.63 4,580 10.25

B 5.08 a1 13,30/ 3,050 l-’J.ﬁT‘ 4,570 a.65

10 5.06 315 14.04 3,450 1587} 4,870 .25

NI* £0sl 813 14.00] 30430 1567 4,810 R.m‘

o sosl a7l 44l 350 1500 4610 860 118 7.6 &0 608 678
A &0h S0 16is| 35| isse| 4s20] sdo| 11200 7z 80| 608 67
Al SO0 309 1413 3.320] 1580 4470 87| 1080 7.2 &3)  0.62 063
of S0 WAl 1431 3lox| 1528 4200 sloo 1l000) 71zl 7e4) 65T 683
10 5.54 4149 14.54 3,77 14.65 3,780 7.80} a7d 7.0?| 770 6.53 fi44
19 5% i3l 147l 3e00] 1335 3losol  7is0l  ed7l 7.0 7ssl  6.820 642

Gage height, in feet, and discharge in second-feet, at indicated time,
June 28—July 3,1942

i i [
H| Feet ‘Scc.-!t. Feet ‘S{'c.-ft. Feet IScc.-h.| Foct lS«'.-fl. Fect l-‘iec.-ft. Foet Eec,-ft.

[§]
A x |
I June 28 June 29 June 30 July 1 July 2 July 3
] 1
2 5.58' 428 12.|.'ll| 2,700 lﬁ.m| 4,870 1[}.5U| 1,540 fi 31'.I|
4 5.5 4149 13.59 3,200 15,851 4,070 9,80 1,560 6.21|
6] 5.47 403 13.80| 3,310 15.76 4,570 9.10 1,330 6,17
8 5.43 305 14.10 3,400 15,65 4,460 §.46 1,140 6.07
10] 5,37 482 14.16] 3,530 15.44 4,350 5.00 1,000 1,00
N 5,30 an7 14.31 3,620 16,156 4,130 T.ﬂs‘ a17 5.06
2 5.27 anl 14 .57 3,750 14.77 3, 860 7.33 832 5.03
4 5.20 354 14.70 3,870 14.30 4,610 T.H‘ 770 5.87
6| ‘5.27 361 15.37| 4,280|  13.80 3,310 6.54] 727 5.82
8 5.36 380 15,85 4,670 13.20 3,000 6,70 53 5.75
10 .35 02 16,05 4,040 12.50 2,650 fi 5 a1 5.72
M 0400 1,420 16.02 4.900| Il..'}(h' 2,240 .43 621} 5.60
Gage height, in feet, and discharge, in second-feet, at indicated time,
July 18-23, 1942
H Feet |Secoft.| Feet \ Speft. | TFeet | Beeoft. | Feet ‘ Sec-ft. | Feet l Bee.oft. | Feet | Seeft.
ol B L e e e ey
R July 18 July 19 July 20 July 21 July 22 July 23
4.14 134 ‘l-l,Sﬁ! 4,010 15.60) 4,310 G.5B| 674 5.6{]' 432
4.14 133 16.60 5,020 14.156 4,130 .40 637 5.45 421
.40 1,660 17.40 6,880 1210/ 2,480 .20 G0 5.40 410
12,00 2,440 18,00 5,240 11,60 2,280 G.15 80 5.87 4085
13,40 3,100 18.34 8, 850 10.20 1,720 6.02 55l 5.33 305
13.78 3,400 18.30 8,760 .25 1,380 5.00 522 5.30 a88
H e 1278 3,260 18.02 8,270 8.65 1,200 5.81 501 5.27 382
4., 13.73 3,270 17.65 7,250 8.10 1,030 5.74 485 5.24 375
1. 14.15 3,420 17.27 G, 490 7. 66! a1 5.70 476 5.20 367
8 14.13 3,510 1690 5,600 7.80 525 5.07 400 5.19 365
10 Gl . 14.33 3,610 16,52 3,000 7.00 703 5,01 A56 5. 15} 356
M A s 1460 4,810 16,12 4,030 G.74 [} 5..’:5] 445 5. 14 354

*Mean for the day
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Nodaway River at Clarinda, Iowa

LocATioN.—Wire-weight gage, lat. 40°44°10”, long. 95°00°30”, in sec. 82,
T. 69 N., R. 36 W., at bridge on State Highway 2, half a mile down-
stream from Neele Branch, 1.2 miles east of city square of Clarinda,
and 7. miles upstream from East Nodaway River,

DRAINAGE AREA.—740 square miles.
RECORDS AVAILABLE—May 1918 to July 1925, May 1936 to September 1942,
AVERAGE DISCHARGE.—S8 years (1921, 1923, 1936-42), 212 second-feet.

EXTREMES.—Maximum discharge observed during 1941-42 year, 10,800
second-feet Oct. 7 (gage height, 16.01 feet): minimum observed, 29
second-feet Aug. 23, 24 (gage height, 1.70 feet).

1918-25, 1936-41: Maximum discharge observed, 14,000 second-feet
May 21, 1937 (gage height 16.5 feet, from floodmarks), from rating
curve extended above 5,000 second-feet on basis of partly completed
discharge measurement at gage height 12.1 feet; maximum gage height
observed, 17.87 feet June 9, 1941; practically no flow Aug. 256, 1919.

Maximum stage known, 25.4 feet, from floodmarks, in August 1903,

REMARKS.—Records fair except those for periods of ice effect or no gage-
height record, and those for days of rapidly changing stage, all of which
are poor, Gage read once daily, with extra readings during rises, Di-
version by City of Clarinda for municipal supply about half a mile
above station; reported to average about 0.4 second-foot during 1942,

COOPERATION.—Gage-height record colleetod in cooperation with ecity of
Clarinda.

Monthly Discharge for Calendar and Water Years, 1941 and 1 942

Discharge in second-foet Run-off
Becond-
Month foot-duys
Per Acro
Maximum | Minimum |  Mean saunre Inches feet
| milo

October 1940, .. .............. 432 17 13 13.9 0,010 0.02 857
November. ... an8 67 15 42.3 NITT) 05 1,020
D SEENBerl o v s e i 905 81 15 20.2 LU0 .04 1,500
Calendar year 1040, ......, 48,615 4,380 & 133 180 2.4 06,430
January 1941 1,022 125 37 62.0 084 10 3,810
3,806 1,500 25 207 280 .29 11,520

2,670 159 54 86.1 116 .13 i
6,719 1,580 54 224 303 04 13,330
4,781 030 a2 154 208 .24 9,480
45,403 9,620 168 1,510 2,05 2.2 00,230
2,450 04 24 70.0 107 .13 4,800
722 a0 15 l 23.3 031 4 1,430
. 15,311 5,440 20 510 650 a7 30,370
Water year 104041... ... .. 88,179 9,620 13 242 327 4.43 174,010
Delober 10 o rdisiimaaea 25,082 7,650 156 35 1.26 1.46 57,450
November 21,172 4,740 204 T06 054 1.06 41,000
December 11,756 2,330 87 379 612 .50 23,320
Calendar year 1041, .. ... | 17784 | 9,020 15| 405 547 7.43 | 203,100
January 1042................. 17,578 | 1,370 223 567 706 .88 | 34,800
FRbritary ) S e e 10,547 4 220 37 509 .53 20,920
MarehtesTil oo e 24,721 2,150 267 767 1.08 1.24 49,030
ARl el e 8,587 585 173 256 386 43 17,030

............ 40,970 5,870 164 1,322 1.70 2.00 81,25

TR KT A R 22,250 3,850 160 742 1.00 1.12 44,150
RN e RS | MR e 16,110 3,420 04 620 L7038 .5l a1, 050
Bk RS T o 4,720 000 29 153 207 24 0,380
Bapdataber. ..o o e 5,342 ] 832 51 178 241 27 10,600
Water year 104142, .. . [ 212760 | 7,600 | 20 | 553! 788 | 10000 | 422,000

Note—Stage-discharge relation affected by ice Nov. 13-15, Nov. 80 to Dee, 3, Dee, 13-25,
1940 ; Jan. 2-8, 17-20, Jan. 24 to Feb. 18, Feb. 18 to Mar. 5, Dec. 12-156, 30, 81, 1041;: Jan.
1-22, Feb, 16-20, 1942,

"

i»
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Nodaway River at Clarinda, Towa—Continued

Daily Discharge, in Second-feet, for Water Years 1941 and 1942

T I
Jan | Feb Mar Apr ‘ May | June | July | Aug | Sept

Day Oct | Nov ‘ Dee
1

14 15 16 a6 35 B0 it 154 246 140 23 a2
B ial il 28| 3s| ao| 88| - oy o207 105 22 28
B | 15| oo s8] o] so| | zasol s 2t 88
17 15 18 bill] 44 ) 59 1300 5,430 120 a23 516
W Gl 21| ss|  so| 1o0f e1| se Loso| 1oz 28 124
il el a2al | aw| sl e| w| a2 oy 30 4
14 17 25 &0 35 04 (1 78] 1,240 #3 20 257+
14 17 25 70 45 97 7! 0 (itii] a8l it 486
14 20 28 it &l 104 146 700 0,620 8 26 170
14 | 28 afil 35 154 150 08 6,710 RO 206 54
15 adl a25 [i1] 25 132 148 5 3,780 304 a22 Gl
14 23 a22 *id B0 104 101 490 1,900 152 14 54
14 20 18 67, 1,500 T 88 45 1,060 23 18 449
13 19 17 64| 1,320 83 il add 592 83 37 442
B gl 16| 7| ess| s e4f 43 se4l 63| 21 5,440
13 28 15 72 430 L] all) 44 503 bt} 190 4,120
13 ah 15 (il 444 84 150 37 a8l 52 19] 1,800
13 33 15 57 J00 S0 1,580 R{t] 330 5l 33 H06
13 *44 16 45 “32 106 1,560 a4 208 47 33 172
I B S B ) Bt R S S I 1R (SR
gl vl il ]t st Tt S Al G L eADLER At e o8
13 67 20 aill 34 72 200 (Xt 2400 40 20 i
13 (i} 22 74 40 70 161 P30 200 40 14 8
13 a1 23 0 43 6o aldh (i1} 172 51 i) Bl
13 50 35 45 40 il 130 142 168 34 i} 52
o R | B st a1l 7| | s 18 3
T | T a1l 102| 165| a180] 3| 15 38
fale s |l 6ol ool 223 10| a20| 13 36
I | I gl moill 2ea| egs| .28 8| ¢ M

Tl 0| 84| als0| 284 27| 15 82
1N e T2 it e BBl ive i o 24 16] 00 fi

197| 4,740 a230 267 585 164 459 780 282 73
1560 3,270 219 377 54l 160|  alfd 429 167| all0
260| 1,640 209 300 417 514  a509 477 321 £52| alBs 252
1,150 868 204 270 441) 1,320 477 521{  a206 308 169 80

| I T 193 250 620 ll.ﬂS[J 405 355 272 399 139 66

.| k1,790 a16 182 240 o064 1,200 383| 1,430{ alBE 228 200 98
7,050 724 175 230 732] 1,180 352 1,020 243 197 301 89
3,400 623 169 225 448 (48 335 521| =227 182 139 ]
1,020 468 162 225 380 453 321 435 211 169 129 223

480]  ad2b 139] a2 380 483 298 411 223

s 340 385 87 230 332 447| 2284 k5,160 352
DT : 311 aau 100 240 3000 ad12 260( 5,870 252§ 135 a82 5l
78

185 e 240 488 125 270 332 377| w208 1,080 338 113 fid
14 a2l 366 120 320 321 380 207) 1,040 233 al08 (i 474
b 193 356 170 360 360 402 250 772 179 102 i 832
1850 179 324 162 300 400 ab00 245 651 all4 94 66 329
17t alil 308 1497 430 330 2,120 235) 1,750 169 76 a7 200
18 s 162 202 202 520 240( 1,670 226| 2,850 169 4 48 588
100000 " 156 318 182 G0 2201 060 211f 1,380 103 610 54 321
200500 405 614 175 (50 240 460 199 820/ ka,850) 3,420 48 150

411 423 164 700 255 828 195 860/ 1,930[ 2,000 43 51
2,850 338 160 SO0 295 728  al87| 4,400 740 34 33 81
1,280 o72| 1,540| 1,120/ a280 541 179 2,530 435 202 29 all
788 204 2,330] 1,200 *204| ablé 1731 1,160 321 245 29 81
390 235 1,010) 1,280 277 402 182 §72{ k2,080 377 adh 83

2B s 611 303 820 1,370 285 2,160 202 764 1,180 1,900 64 109
e 1,400 282 616 1,100 270| 1,120 245 716 547 1,220 156 109
LY 772 282 453 §92 259 708 17 651 487 435 400 19
20,y 405 247 371 B0, . venen 630 als8E 521 2,230 435 468 92
a0 313 240 450 T2 547 179 405 3,500 245 228 706
AIEEa 4SD|‘...... 440 693[..... b 551| ....... ] 304 ..o 154i 1 P .

#Winter discharge measurement made on thiz day.
(n) No gage-height record ; discharge estimated or interpolated.
(k) Rapidly changing stage on this day.



204 SURFACE WATER RESOURCES OF Towa, 1941-1942

Chariton River near Centerville, Towa

LocaTioNn.—Water-stage recorder and grouted stone control, lat. 40°44°05”,
long. 92°48'25”, in NW14 sec. 34, T. 69 N., R. 17 W., at bridge on State
Highway 2, 214 miles downstream from Cooper Creek and 3 miles east
of Centerville.

DRAINAGE AREA.—T27 square miles,
RECORDS AVAILABLE.—May 1938 to September 1942,

EXTREMES.—Maximum discharge during 1941-42 yvear, 4,140 second-feet
June 23 (gage height, 15.35 feet) ; minimum, 7.5 second-feet Sept. 1
(gage height, 2.40 feet).

1938-41: Maximum discharge, 16,500 second-feet Mar., 13, 1939
(gage height, 23.40 feet) minimum, 0.1 second-foot Oct. 11, 1938,
Sept. 30, Oct. 1, 1940,

REMARKS.—Records good except those below 2 second-feet, and those for
periods of fragmentary or no gage-height record, all of which are fair,
and those for periods of ice effect, which are poor.

Monthly Discharge for Calendar and Water Years, 1941 and 1942

Discharge in second-foet Run-off
Second- |
Month foot-days |
3 Per Acre
‘ Maximum | Minimum | Mean square Inches feet
mile
I . | .

October 1940, ........ e b AE ( 48.5 | 5.1 0.1 1.56 0.0021 ‘ 0.002 96
November, 7o iu 012000 01.9 9.0 1.2 3.06 0042 005 182
December. .., . 0 " | 1486 | 18 1.2 | 179 L0066 [ 1008 205
Calendar year 1040, . ... ... 20,8106 | 2,080 A 80 a0 | 150 | 58,140
January 1041, ... 583,06 48 03 1,160
‘ebruary, , .| 5,780 1,000 .39 11,460

March. . 1,640 156 .08 3,2
April.. ceweena | 15058 [ b .05 2,000
R e 748.7 271 04 1,460
June. , .., seenieiennn | 17,0156 | 3,260 87 33,750
Jilieelan s tnn i srts @ 1,059.9 480 10 3,800
AL L B P 1160 28 006G 230
September. . . .. T e s L, Sy 5,412 2 1,300 43 16,690
Water year 1040-41.., ... 37,600.0 |I 3,260 1.91 74,580

—_— —_—
October 1941, . .. ., 18,916 1,840 A7 37,520
November, ..,,...... cvivees] 227820 3,100 1.17 45,260
B [E TS I 1 e 9,840 1,500 60 19,520
Calendar year 1941, ,, .. ... 88,8870 | 3,200 .3 244 i 4.54 | 170,300
January 1042, ... 1885 | 1760 44 530 737 .85 | 32,080
February . .. 7,797 1,050 125 278 La82 40 | 15,470
Mal:ch. o 11,839 1,120 1440 382 .525 61 23,480
April,.,. R e e B 135 30 fifi, 3 001 10 3,050
May. S e R 3,477 250 16 112 L1064 .18 6,900
June, O A L e . 22,0190 ‘ 3,860 16 704 1.05 1.17 45,400
July ‘ 12! 60y 2!010 28 410 564 65 | 25,100
,-:lus:uﬁt ....................... 43,4745 1,040 8.5 112 .154 18 6,800
Septimbee = Al SN Pl e | 1,876.5 214 8.5 | 62.6 086 10 3,720
Water vear 1041-42. ... .. 1134,272.0 | 3,800 | 55| acs 506 6.88 | 266,300
kD FEAT LS P i o cesial] | tblh
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CHARITON RIVER BASIN 2056

Chariton River near Centerville, lowa—Continued
_Daily Discharge, in §umud-fer:r., for Water Years 1041 and 1942

Day et Nov Den Jun Feb Mar Apr May | Juue | July Aug Sept
1040-41
10y 0.1 2.1 =o2.8 af.0 31 hld 411 12 211 41 1.0 0.3
A o 1.9] a2.1] alb an bin a8 1 03 124 1} 1.3
A wnins A 1.6 al B al0 a7 28 at §.0,2,300 140 ) 7.6
Pl e, 2.1 1.6) a1, 8 8.0 adl 42 40 7,001,200 1345 1.6 201
[ T 2.8 1.5 ol.B| aT.0 udl 28 b1 7.00 481 70 2.2 46
1.9 1.2 a2.8] a8 a3l 35 406 12 178 48 1.6) 252
25l 1.3| a2.6] ab.l ad7 30 400 12 445 241 1.3] 077
1.2 1.5/ n2.8| ab.1 a3h 23 34 0.0| 208 380 1.0{1,340
A 1.8 a3.1] *7.9 add 32 35 fi.1/2,200 122 1.0(1,390
i 2.1 3.3 0.8 nd2 50 55 5.1{3,260 70 9
Al bl.B| a2.8 5.8 nil 32 53 4.5(2,100 202 B 173
1.2l bl.2] =a2.4 G.4)  add0 45 a4 3.9(1,700 118 2.8 03
1.5] bl.5] a2.2 5.4 afdd 5 50 311,060 03 28 62
2.1 bl.5 al.® el aRil 61 a8 A1) 4 44 L 40
1.8{ bl.5| al.b 5.3 bl,000 o1 31 3.1 332 28 10 44
o bl.6 al.5 1 oo il 29 271 104 18 7.6 180
9 b7 a13) 1 b0 108 2nf 181 120 12 7.4 980
1.9 1.6 al.8 7.00 b*400 156 b3 A 00 10 6.1] 050
2.1 3.1 n2.2 bb.b 2 80 i 1§ (1%} 7 4.6 315
1.3 5.8 a2.B] W7 b0 81 a7 8.0f 48 0.4 3.7 197
1.2 5.8 a3.1f bb b40 78 3 13 a7 5.4 2.9] 144
1.2 4.5 a4.5 b30 b3o 7 36| 13 30 4.7 2.0 85
1.3 3.3 ab.l 5 h26 68 30| 26 i1 3.0 2.2 53
1.5 3.1] a7.6] b40 h22 58 250 21 22 3.1 1.8] 3
1.5 4.7 ab.6| 48 b1§ 53 190 10 18 2.8 1.6] 25
1.5 6.8 ald bh b16 51 1 1 14 2.4 1.6 18
1.5| a9.0] al8 bd5 blb 49 14 12 12 2.1 1.0, 13
3.3| a7.0] ald hid b4 46 12 5.8 11 1.6 g1
5.1 ab.4| al0 L] P 44 12 6.4 10 1.3 .9 9.0
29| 3.9 40,0 42 M 43 12 5.1 8.0 1.8 0] 18
P | R p8.0] 3l A3 vsonn 50 1:2 i { SR
16 3,060 95 | b21o 226 2490 135 £0 180 142 03 8.5
18 2,470 97 | b170 148 204 120, 90 204 70 14
37 |2,580 *a5 | bi25 144 383 1200 07 n7 92 3 58
120 13,100 a5 b5 142 440 108| 252 75 163 38 56
228 |2,0600 7 b70 137 411 0ol 240 43 240 31 22
B...005] 123 12100 90 b6 305 454 03| 46 31 151 28 15
U RN TY S ey 1) 80 b55 32 407 103} 256 A §1 (1,040 34
084 00 ho2 207 471 104) 166 30 55 472 142
605 03 b5l 205 386 o3f 108 18 55 131 200
376 59 | b*50 160 302 s0| 80 16 92 51 03
261 b5h b7 143 252 ki §1 21 47 50 133
a7 50 bds b130 223 64 144 101 33 32 108
197 40 b4 bi25 214 60| 205 240 28 22 a8
180 a7 b7 b130 200 50 243 241 785 550 37
163 f40 (i) 140 a8 5% 170 103 780 372 05
146 a50 | b100 580 522 54| 180 0 362 120 Tl
137 abil 502 1,030 1,080 50| 108 7 120 T 28
127 a74 1,050{ 1,120 46| B8 04 6 40 22
122 a72 |1,620 504 752 41 : 002 28
131 fog |1,760 1322 030 37| 103 11,940 |2,010 23 214
2056 63 {1,740 h260 400 a5 78 |9,830 1,000 19 05
186 62 1,500 b215 270 34| 02 (3,120 |1,020 16 55
156 624 |1,300 biEs 208 g3 &a (3,500 11,360 13 36
120 1,730 (1,220 b185 168 a1 50 (3,500 573 11 32
118 |1, 1,030 b150 151 30 41 (1,30 220 12 26
114 {1,620 882 h142 149 30| 85 (1,080 an 9.5 34
18 |1,160 762 140 240 33l 27 (1,120 118 9.0 43
120 bs0n w7 114 240 48 23 584 51 0.5 a4
112 | b320 430 1o 270 0 21 300 03 9.5 26
106 | b23o EE ) 201 03] 18 240 a0 8.5 28
i b240 253 e s 1068] 2 ainsls 10 weiee] 09 -

*Winter discharge measurement made on this day.
(n) No gage-height record ;. discharge computed on  basis of weather records and
recorded range of stage.

(b} Stage-discharge relation affected by iee

(f) Fragmentary page-height  record; discharge computed from partly or wholly esti-
mated gage heights, )
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RELATED GAGING STATION RECORDS COLLECTED IN
ADJACENT STATES
During the period covered by this report daily discharge rec-
ords that may be of considerable value in connection with studies
concerning runoff conditions in Towa were collected at several
gaging stations in adjacent States but in drainage basins con-
tiguous to the State of lowa as listed below:

Part 5
Upper Mississippi River Basin

Mississippi River at La Crosse, Wis.
Mississippi River at Alton, 111,

Minnesota River Basin y
Blue Earth River near Rapidan,
Minn.

Root River Basin
Root River near Lanesboro, Minn.
Root River near Houston, Minn.
Root River below South Fork, near
Houston, Minn.

Des Moines River Basin
West Fork Des Moines River near
Jackson, Minn. (see p. 110)
Heron Lake Outlet near Heron
Lake, Minn. (see p, 124)

Fox River Basin
Fox River at Wayland, Mo.

Wyaconda River Basin
Wyaconda River above Canton,
Mo.

Fabius River Basin
North Fabius River at Monticello,
Mo.
Mi{[dle Fabius River near Baring,
Mo.

Part 6
Missouri River Basin

Missouri River at Yankton, S. Dak.

Missouri River at Omaha, Nebr. (see
p. 158)

Missouri River at Nebraska
Nebr. (see p. 160)

Missouri River at St. Joseph, Mo,

City,

Tarkio River Basin
Tarkio River at Fairfax, Mo.

Nodaway River Basin
Nodaway River near Burlington
Junetion, Mo,

Platte River Basin (Iowa-Missouri)
Platte River near Agency, Mo.
One Hundred and Two River near

Maryville, Mo.

Grand River Basin
Grand River near Gallatin, Mo.
East Fork of Big Creek near
Bethany, Mo.

Thompson River at Trenton, Mo.
Weldon River at Mercer, Mo.
Medicine Creek near Galt, Mo.
Locust Creek near Linneus, Mo.

Chariton River Basin
Chariton River at Novinger, Mo.

The data from these stations pertain to streams and rivers

draining along or across the boundaries of Iowa.
have not been included in this B

above-indicated page referenc

These records
ulletin, except as noted by the

es, but are published in United

States Geological Survey Water-Supply Papers 925, 926, 955 and

956.

The records for these stations were
for publication under the supe

the United States Geological S
Paul, Minnesota

ments with the Missouri Geologic
Minnesota Department of Cons

neers,

collected and prepared

rvision of district engineers of
urvey at Rolla, Missouri and St.
and in connection with cooperative arrange-
al Survey and Water Resources,
ervation, and the Army Engi-
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MISCELLANEOUS DISCHARGE MEASUREMENTS IN IOWA

In addition to the daily records of stream flow obtained hy
continuous operations at gaging stations on lowa streams in
the Upper Mississippt and Missouri River Basins and reported
in the preceding pages, measurements of flow of a miscellaneous
character were made at other than regular gaging stations as
shown in the following table with pertinent data. Additional
information concerning these measurements can be obtained

in the district office of the Survey in Towa City.

Table 17.—Miscelluncous measirements of Towa streams during the years
ending Sept. 20, 1041 and 1942.

MISSISSIPPI RIVER BASIN 1940-41

| Discianan
Date STREAM TrIBUTARY TO— | Locanry See.-I'r.
|
June 13 Mississippi River Gulf of Mexico 0.2 mile below dam 10 50,200
21 dao do do 51,300
July 3 do do do 40,500
Oct. 18 Missisippi River Gulf of Mexico Museatine, Towa 24,500
Feb. 1 do io do 20,100
Mar. 18 do do do 32,500
Apr. 23 da do do 137,400
28 do do do 135,700*
May 13 do do do 77,500
a0 do do do *40,000
June 25 do do do *64,300
{1 do do do 62,300
July 11 do do do 32,000
Sept. 16 do do do 119,700
May 29 Upper lowa River Mississippi River At U8, Highway 52, Decorah, Towa 19,200
Nov. 20 Upper Towa River Missimsi?pi River Above Bear Creek, So, of Dorchester, lowa 166
Jan, 22 do do do 175
Mar. 4 do do o 808
23 do do o 3,800
Apr. 16 do do do 471
May 30 do do do 130,400
do do do +
31 do do do 3,100
31 do do do 2,800
June 1 do do do 2,140
Aug, 15 de do do 128
Sept. 19 do do do 1606
Above Decorah, Towa, SW14 See. 20,
May 290 Dry Ttun Upper Lowa River T, p8N., R, 8W #14,000
29 Trout Run Upper Towa River | Near Decorah, Iowa, above East Branch 520,000
East Branch of |
20 Trout Run Trout Run Near Decorah, lowa 10,300
Wov. 20 Tlear Creek Upper Town River Dorchester, Towa 422
Jon, 22 do do do 35.2
Mar. 23 do do do 115
Apr. 16 do do do “.h
May 31 do do do 89.0
31 do do do 76.2
hil do do do 70,1
June 1 do do do 6.1
Aug. 15 do do do 33.3
Sept. 19 do do do A7

sMensured by Corps of Engincers, U, 8. Army

Result of slope-area determination.

sResult of slope-area determination; drainage area, 20.1 sq. mi.
bRosult of slope-area determination; drainage area, 37.8 sq. mi.

*Result of slope-area determination; drainage area, 11.6 8q. mi.
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Table 17.—Miscellancous measurements of

Towa streams during the years
ending Sept. 30, 1941 and 1942—Continued.
MISSISSIPPI RIVER BASIN 1940-41—Continued
Dischargo
Date Stream Tributary To— Loeality Sec.-ft,
Nov. 2 Maquoketa River Mississippi River Below hydrocleetric plant near Delhi, Towa 7.74
do qiu do 243
Mar, 21 do o do 1,260
pr. 4 da o do 4,610
b da do do 734
5 do | do do 693
Aug. 2 do do do £.96
Oct. 5 Wapsipinicon River Mississippi River Central City Towa 130
Nov. 10 do di do 7
Feb. 13 de do do 558
Mar. 2] do do do 1,880
Apr, 4 do do do 3,010
Sept. 0 do do do 0,060
Oct. 30 Town River Mississippi River Iowa Falls, Towa 17T
Nov. 26 do | do do 382
Jan. 7 do | do do 45.8
Feb. 27 do do do 20,0
Mur, 23 do do do 886
uly 12 do do do 162
Aug. § do do do 26.7
Sept. 25 do de do 169
do do do 25.1
Mar, 25 Town River Migsissippi River Above Coralville, Towa 2,500
uly 1 do ll|u do 3,500
Sept. 8 do do do 6,770
July 31 Clear Creck Willow Creek Outlet of Clear Lake, Clear Lake, I, 3.20
Oet. 11 Cedar River Iowa River Rochester, Towa 1,330
Mar. 14 do do do 5,450
24 do do do 11,400
29 do do do 0,640
May 13 do do o L 200
June 10 do do do 6,670
July 17 do do do 1,870
Aug. 13 do do do 937
Sept. 10 do do do 13,400
Oct. 10 W. Fk. Des Moines Des Moines River Humboldt, Towa 19.0
Nov. 25 do do o 104
Jan. 8 do do do 17.3
Mar. 20 do do do 402
Apr. 17 do do do 1,240
May 4 do do do L 100
June do do do 535
July 22 do do do 477
Aug. § do do do *169
MISSISSIPPI RIVER BASIN 1941-42
June 10-11 Mississippi River Gulf of Mexico 0.2 mile below dam 10 155,000
Oet. 25 M issiusisn[ni River Gulf of Mexico Muscatine, Towa 01,600
Nov. 26 do do do 2,500
June 13 do do do 178, 400*
Nov. 1 Upper lowa River l\lississifpi River Above Bear Creek, 8o. of Dorchesier, Towa 810
Dee. 4 do 0 do 314
Jan. 14 do do do 216
Feb. 17 do do o 232
Mar, 20 20 da o 1,080
May 7 o o oy A85
June 21 do do do 475
29 do do da 12,300
30 do do do 5,270
July 14 o do do 1,250
Aug. 27 do do do 519
Sept. 20 do do do 782

*Measured by Corps of Engineers, U. 8. Army
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-ements of Towa streams during the years

: E Discharge
Date Stream Tributary To— Loeality See-ft.
June 30 Dey Run Upper Towa River 14 mile above mouth; in Decorah, lowa 54.4
Naov. 1 HBear Creek Upper lowa River Toute 13 bridge, south of Dorchester, Towa 140
Dec. 4 do do do 34.0
Jan. 14 do do do 33.5
Feb. 17 do do do 36.1
Mar. 20 do do do 21.5
May 7 do do do 40.4
June 21 do do do 37.8
20 do do do 282
30 do do do 72
July 14 do do do 70.6
Aug. 27 do do do 57.3
Sept. 29 do do do 56.8
Cet, 24 Wapsipinicon River Mississippi River Contral City Town 1,130
Mar. 20 do do do 2,440
June 13 do do da 7,050
25 do do do *712
Nov 6 lowa River Mississippi River Towa Falls, Towa 1,600
0 do 0 do 1,880
10 do do do 927
Mar. 19 do do do 1,160
May 2 do do do 540
June 2 do do do 2,100
Aug. 14 do do do 168
Oct 23 Town River Mis:ﬁ:ﬂijppi River Above Coralville, Town 4,000
Nov. 6 do o do 6,110
do do do 1,910
Mar. 21 de do do 3,790
May 21 do do do 2,570
June 9 do do do *4,450
do do do 7,050
Sept. 17 Salt Creck Town River 14 mile northwest of Belle Plaine, lowa “45.0
Sept. 18 Bear Creek lowa River 1{ mile west of Marengo, Iowa 17
May 6 Cedar River Town River Cedar Falls, Towa 3,400
June b do do do 12,200
Aug. 1 da o do 14,000
fi do do . do 4,570
Dee. 3 Cedar River Towa River Rochester, Towa 3,080
Apr. 7 do do o 6,270
May 19 do do do 4,030
June 8 do do o 10,500
July 22 do do do 8,450
Aug. 5 do do do 30,500
Bept. 25 do do do *4,810
Apr. 19 Lime Creek Cedar River Highway 18 bridge 8, E. of Mason City, Ia. 2
May 3 do do do 490
June 3 do do do 489
Aug. 13 do do do 174
Sept. 29 do do do 147
May 8 Skunk River Mississippi River Below Squaw Creek at Ames, lowa 700
July 7 do do do 230
Aug. 31 do do do 311
Sept, 15 do do do 3,270
AR do do do 1,820

*Measured by Corps of Engineers, U, 8. Army
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of Iowa streams during the years
941 and 1942—Continued,

MISSISSIPPI RIVER BASIN 1941-12—Continued

Discharge
Date Stream Tributary To— Loeality See-It,
West Fork
Oct. 7 Des Moines River Des Moines River Humboldt, Towa 1,030
Nov. 7 do do do 1,950
Jan, 17 do do do 183
Mar. 20 do do do 704
June 12 do do do 1,840
Sept. 1 do do do 700
2 do do do *2,500
July 20 Beaver Creck Des Moines River | So. of Johnson Station near Des Moines, Ia. H8
MISSOURI RIVER BASIN 1940-41
] ] Discharge
Date Stream | Tributary To— | Locality See -It.
Oct. 15 Perry Creek Missouri River At Bioux City, Towa d.15
an. 7 do do do A7
Feb. 24 do do do 1.24
Mar, 22 do do do 7.72
Apr. 9 do do do 10.1
13 do do do 51,3
May § do do do 3.21
July 11 do do do 18.8
Aug. 9 do do do d 04
Sept. 11 do do do 4.4
14 do do do 31.4
14 do do do 25.6
MISSOURI RIVER BASIN 1941-42
Oct. 23 Perry Creck Missouri River At Bioux City, Towa 5.66
Jan, 15 de do do 1.06
‘e, 10 do do do d1,0
Mar. 23 do do o 2.54
23 do do do 2,56
May 1 do do do 2.78
June 16 do do do *.10
19 do do do 82.2
19 do do do 38.5
July 10 do do do d.01
Sept. 2 do do do 20,1
June 0 Floyd River Missouri River At Leach Street bridge Sioux City, Iown 3,210
June 20 Indian Creek Missouri River Near north ity limits of Council Bluffs, In. | 9,200

*Measured by Corps of Engincers, U, 8. Army
dDischarge estimated

eBlope-aren determination by Corps of Enginecrs, 1. 8, Army; drainage arca, 7.3 square miles,

Ol
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UNITS AND DEFINITIONS

The following definitions of terms are used in connection
with the presentation of hydrometric data and are taken largely
from the water-supply papers of the United States Geological
Survey,

The volume of water flowing in a stream—the “runoff” or
“discharge”—is expressed in various terms, each 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 during 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 million gallons.

“Million gallons” is a unit often mentioned and used in Towa
in connection with pumping and storage for water supplies and
related facilities. It should be understood that this term is
used with two meanings: (1) to indicate rate of flow and (2)
to express an actual quantity of water. In the former sense
“million gallons daily” is inferred, 1,000,000 gallons being taken
as the unit of quantity and 24 hours as the unit of time. In the
latter sense “million gallons” is taken as an absolute quantity.

The units in which stream-flow data are given in this report
and other terms of importance may be defined as follows:

“Second-feet” is an abbreviation for “cubic feet per second.”
A second-foot is a rate of flow of 1 cubic foot per second, or the
rate of discharge that 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 ig generally
used as a fundamental unit from which others are computed and
is the “natural” unit, as the foot and the second are the units
used in making the physical determinations. '

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

“Runoff in inches” is the depth to which the drainage area
would be covered if all the water flowing from it in a given
period were distributed uniformly over its surface. It is prin-
cipally used for comparing runoff with rainfall, which is usually
expressed in depth in inches,
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“Acre-feet” is commonly used in connection 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.

“Second-foot-day” is the volume of water represented by a
flow of 1 second-foot for 24 hours. It is equivalent to 86,400
cubic feet, 1.983 acre-feet, or 646,317 gallons and represents
a runoff of 0.0372 inch from 1 square mile.

“Control” is a term used to designate a channel condition down-
stream from the gage that determines the stage-discharge rela-
tion at the gage. It may be a natural section, a reach of the
channel, or an artificial structure, and is not necessarily the
same for all stages.

“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 peak stage of a flood.

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

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

“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; often considered syn-
onymous witth the more general term of “stage.”

“Stage-discharge relation” is an abbreviation for the term
“relation between gage height and discharge.” By means of
this relation, which is defined by discharge measurements, it
is possible to determine the discharge of a stream from the ob-
served or recorded gage heights.

“Point of zero flow” for a gaging station is that point on the
gage—the gage height—at which water ceases to flow over the
control.

“Water loss” is generally used to designate that part of the
total precipitation that is removed from a drainage basin by
the evaporation process, that is interception, transpiration, and
direct evaporation. Although, it has occasionally been nsed
to represent that part of rainfall which does not produce run-
off, including seepage or infiltration. The concept is variously
expressed, however, by different authors and by the terms loss,
evaporation loss, evaporation, evaporation and transpiration,
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evapo-transpiration, consumptive use, or fly-off. As used in
some studies,' the water loss of a drainage basin is taken as
the difference between average precipitation over the basin and
the runoff from the basin for a given period, usually several
vears.

“Water-stage (level) recorder” is an instrument for automat-
ically obtaining a continuous graphical record of the fluctuation
of a water surface with respect to time.

“Yield” is the total amount of water that flows from a drain-
age area. The term runoff should probably, strictly speaking,
be confined to that part of the vield which runs off over the
land surface into the stream channel; but this quantity is so
inseparable from ground water discharge that runoff is gener-
ally used to refer to all the water that reaches the stream to
which the area drains.

Three general methods for the graphical analysis of stream-
flow records are as follows: hydrograph, mass diagram, and flow-
duration curve. Examples of the use of the hydrograph are dem-
onstrated in figures 2-5, 7-8. The mass, or Rippl method con-
sists in graphically representing in chronological order the cu-
mulative average quantities of water available at any time for
storage, or draft from storage. The flow-duration curve involves
the frequency of the oceurrence of various rates of flow regard-
less of chronological sequence. (See fig. 9). It indicates the
per cent of time for the period of record during which selected
rates of flow were equalled or exceeded, A deficiency curve can
be obtained directly from a flow-duration curve by simply re-
versing the scale of the duration curve. REither type of curve is a
useful tool in the analysis of water-supply problems, particularly
those involving studies of possible sources of domestic or indus-
trial water supply, or those involving the disposal and dilution
of sewage or industrial wastes. The flow-duration curve has also
been utilized in probability studies to determine the probability
of possible rates of flow in relation to time.

¢ Williams, G. R. und others, Natural Water Loss in Selected Druinage Basins: U. 8.
Geol. Survey Water-Supply Paper 846, 1940,
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HYDRAULIC CONVERSION TABLES
(Taken from U.8.G.8. Paper 425-C)

Conversion from one unit to another is a simple arithmetical
process. The following tables afford a ready means of conver-
sion between terms commonly used in hydraulic computations.
Figures may be chosen from the tables for units, tens, hundreds,
ete., and then combined to get the desired results. Attention
is called to the fact that although the tables will give results
to more than three significant figures, it is seldom that the base
data or requirements for which the records are collected will
justify the use of more than three significant figures.

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

86,400 < 12

[1 sccond-foot for 1 day = £6,400 cubie feet = "Eﬂ?:{ﬁ:— = 0.08719 inch deep on 1
square mile, ]
Discharge Runoff (depth in inches)

(second-feet per

souare mile)
1 day 28 dayn 20 days 30 dnya 31 days
0.03719 1.041 1.079 1.116 1.153
07438 2.083 2.157 2.231 2,308
1157 3.124 3.236 3.347 3.450
L4876 4.165 4.314 4.463 4.612
. 18505 5.207 5.303 5.578 5.7064
.22314 fi. 248 6.471 0. 604 6917
. 20033 7.2589 7.550 7.510 8.070
20752 B33 8.628 8,020 9.223
33471 9.372 9.707 10.041 10,370

NoTe.—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

[1 second-foot for 1 day = 86,400 cubie feet = %T:i?:":l = 1.983471 acre-feet.]
Runoff (nere-feet)
Discharge
(second-feet) 1 day ! 25 days 29 days 30 days 31 duys

1% 1.983 | 55.54 57.52 50.50 61.49
2 3.067 | 111 115.0 110.0 123.0
3 5.950 106.6 172.6 178.5 184.5
4.. 7.034 2201 230.1 238.0 246.0
B 9.917 7.7 287.6 207.5 307.4
] 11.60 333.2 345.1 357.0 3068.0
i 13.88 388.8 402.6 416.5 430 .4
8 15.87 444.3 460.2 476.0 401.9
9 17.85 499.8 517.7 536.5 553.4

Norte—For part of month multiply runoff for 1 day by number of days.
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Table for converting discharge in .E;fc(md-feet mnto runoff in millions of
gallons

Runoff (millions of gallons)

Discharge 5

(second-feet) 1 day 28 days 20 days 30 days 31 days
0. G403 18.10 15.74 19.39 20.04
1.203 30.20 37 48 88.78 40,08
1,030 54.30 56,17 58,22 00,12
2.585 7240 74.06 77.56 50.16
3.232 0. 50 03.70 9. 05 100.2
3 878 108 6 112. 4 116.3 120.2
4.524 126.7 131.2 135.7 140.3
5170 144, 8 140.9 155.1 160,35
5817 162,90 168.7 174.5 1804

NoOTE—or part of month mul'fi})ly runoff for 1 day by number of days,
Table for converting runoff in millions of gallons into runoff in acre-feet
[1 million United States liquid sallons or 281 million eubic inches — 135,680,655 eubje fect,

68

or 1 Y = 3.0689 acre-feet. |
Units
1 2 3 ] A i 7 TR R T

3.07 6.14 0.21 12,28 | 15.34 18.41 | 21.48 | 24,85 | 27.62
33.76 | 36,83 | 30.00 | 42.06 | 46,03 | 49.10 | 52.17 | B5.24 | 58.41
64.45 | 67.52 | 7058 | 73.65 | 76.72 | 79.70 | 82,86 | 85.03 | 80.00
05.14 | 08.20 | 101.27 | 104,34 | 107,41 | 110.48 | 113.56 | 110,62 110,60
12582 | 128,89 | 131,00 | 135,03 | 138.10 | 141.17 | 144,24 | 147,31 | 150 38
56,51 | 150,68 | 162.65 | 105,72 | 168,70 | 170.80 | 174,98 | 178,00 | 181 08
IS7.20 1 160,27 | 10334 | 100,41 | 19948 | 20255 | 205,62 | 208.08 | 211.75
21780 | 220,06 | 224.03 | 22710 | 230,17 | 233.24 | 230.30 | 230.37 | 242 44
248.58 | 251.05 | 254.72 | 257.70 | 260.86 | 263.92 | 266,90 | 270 06 | 27313
279.27 | 282.34 | 285.41 | 285.48 | 201.54 | 204.61 | 297 68 | 300,75 | 303 82

Table for converting discharge in gallons per minute into discharge in

second-feet
[1 gallon per minute = recin cubie inches per ] = =41 - = 0,0022278 second-
60 e T 60 X 1,728 g %
Uhits
Tens
0 1 2 b 4 b J (1 7 8 9

0.0022 10,0045 | 0.0067 | 0.0050 | 0.0111 | 0,0134 | 0.0156 | 0.0178 0,0201
L0245 | L0267 0290 L0312 L0334 | L0350 L0379 10401 0423
468 | 0400 0512 L0535 | 0557 | L0570 L0602 624 0646
0691 A713 (0735 757 0780 | L0802 0524 847 0869
0M3 00361 0058 | L0080 1003 1025 1047 AoGn L1002
L1130 11568 181 L1208 L1225 1 (1248 | 1270 L1202 1814
. 13560 L1381 404 L1426 1448 470 1403 615 L1637
L1582 1604 L1026 L1040 | L1671 1693 716 738 760
L1805 L1827 | L1840 1871 1804 1918 L1638 1960 1983
L2027 | 2050 | %072 L2004 2116 | L2139 2161 2183 . 2206

Table for converting velocity in feet per second into velocity in miles per hour
[1 foot per sccond = 0.681818 mile per hour, or two-thirds mile per hour, very nearly;
I mile per hour = 1.4666 feot per second. In computing the table the values
0.68182 and 1.4667 were used.]

: | Miles per hour for tenths of foot per second
Feot per second

(units)
0 1 2 3 4 5 (i} 7 8 ]
Disi (U] L0651 0,136 0,205 (0,273 0,341 0,400 0477 (545 0,614
16 LHE2 L750 A8 L B86 005 1.02 1.0 1.16 1.28 1.30
20 1.30 1.43 1. 50 1,67 1,04 1.70 1.77 1.84 1.01 1.08
3. 2.05 2.11 2.18 2.25 2,32 2.39 2.45 2.52 2,50 2.66
A 2.73 2.80 2.80 2.03 3.00 3.07 3.14 3.20 3.27 5.34
5.. 3.41 3.48 3.55 3.61 3.68 3.76 3.82 3.80 3,05 4,02
_['i.. 4.00 4.15 4.23 4.30 4.36 4.43 4.50 4.57 4.04 4.70
ala 4.97 4.54 4.01 4.08 5. 05 5.11 5.18 5.25 5.32 5.30
Bl 5.45 5.52 5.50 5.06 5.7 5.80 5.86 5.93 .00 G.07
B di% e Ly 6.14 6.20 6,27 6.34 6. 41 0.48 .55 6. 61 .08 6.75

T
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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 cubic foot of water weighs 62,6 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 = 8,600 cubic feet per hour
— 86,400 cubic feet per day = 31,686,000 cubic feet per year = 0.000214
cubie inches per year.

1 second-foot = 0.9917 acre-inch per hour = 1.983471 acre-feet per day
— 723.966942 acre-feet per year ( = 725.950413 acre-feet per year of 366
days).

1 second-foot = 0.028317 cubic meter per second = 1.699 cubic meters per
minute = 101.941 cubic meters per hour = 2,446.58 cubic meters per day.

1 second-foot for 1 year (365 days) will cover 1 square mile 1,1312 feet or
13.5744 inches deep.

1 inch deep on 1 square mile = 2,323,200 cubic feet = 0.0737 second-foot
for 1 year.

1,000,000,000 (1 United States billion) cubic feet = 11,570 second-feet for
one day = 413 second-feet for one 28-day month = 399 second-feet for one
29-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 second-foot = 0.442 acre-
foot in one day.

1 foot deep (head of 1 foot) = 0.434 pound pressure on 1 square inch,

1 cubic meter per minute = 0.5886 second-foot = 4.403 United States
gallons per sccond = 1.1674 acre-feet per day.

1 cubic meter, stere, or kiloliter = 1,000,000 cubie centimeters = 1,000
liters = 61,023.4 cubic inches = 264.17 United States gallons = 35.3145
cubie feet = 1.30794 cubic yards = 0.000810708 acre-foot.

1 acre-foot = 825,851 United States gallons = 43,560 cubic feet = 1,61314
cubie yards = 1,283.49 cubic meters.

1 million gallons per day = 1.55 second-feet — 3.07 acre-feet per day =
2.629 cubic meters per minute:

1 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 = 5,694,120 foot-gallons per day = 550 foot-pounds per
second = 83,000 foot-pounds per minute = 1,980,000 foot-pounds per hour
— 2,545 British thermal units per hour = 76 kilogrammeters per second =
1.27 kilogrammeters per minute = 746 watts.

1 horsepower, boiler rating, requires the evaporation of 34% pounds per
hour of water at 212° I, to dry steam at the same temperature; or the ex-
penditure of 33,317 British thermal units; 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 féot-pounds of energy.

To calculate water power quickly: Second-feet X fall in i’eet= net horse-

11
power on water wheel realizing 80 percent of theoretical power.
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