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PREFACE

This final of two reports on the Kansas-Missouri floods of July
1951 was prepared by the U, S. Geological Survey, Water R e-
sources Division, under the generaldirectionof C. G. Paulsen,
chief hydraulic engineer, and J.V.B. Wells, chief, Surface Water
Branch. The first, or preliminary, report was released as
Geological Survey Circular 151 in October 1951,

This report would not have been possible without theaid of tech-
nical personnel ofthe Branch detailed to Kansas from Washington,
D. C., and several district offices, who performed the difficult
and tedious field surveys and office computations under pressure
of emergency conditions.

Basic records of discharge in the area covered by this report
are collected in cooperation with the Missouri Geological Sur-
vey and Water Resources; Nebraska Department of Roads and
Irrigation; Kansas State Board of Agriculture, Division of
Water Resources; Oklahoma Planning and Resources Board;
Arkansas Resources and Development Commission; Corps of
Engineers, Department of the Army; and U, S. Bureau of Recla~-
mation. The basic records are supplemented by t he detailed
records of the flood contained in this report.






ABSTRACT

Above-normal precipitation in Kansas during May and June 1951 caused some major
overflows and established conditions favorable for maximum runoff from subsequent pre-
cipitation. During the period July 9-13, 1951, heavy precipitation occurred over easternand
and central Kansas with local amounts of 16 inches or more at several points near the
divide of the Kansas and Neosho basins and south of Manhattan, Kans. The resulting
floods in the Kansas, Neosho, and Marais des Cygnes basins were the greatest of record
although higher stages probably occurred in 1844, The July 1951 flood on the Missouri
River below the Kansas River exceeded any that has occurred since 1844,

The Kansas River at Bonner Springs, Kans., discharged 5,400,000 acre-ft during the
period July 10-20, attaining a peak rate of discharge of 510,000 cfs on July 13. The
Neosho River near Parsons, Kans., discharged 2,360,000 acre-ft, and the Marais des
Cygnes River near Ottawa, Kans., discharged 721,000 acre-ft during the same period.
Notable peak discharges observed from small drainage areas in Kansas were:

Stream Location Discharge area Discharge in

in sq mi cfs per sq mi
Rock Creek Burlington 8.8 1,090
Mill Creek Alta Vista 18.7 1,060
Neosho River Council Grove 250 484
Lyons Creek Woodbine 231 403
Salt Creek Lyndon 111 328

The initial retention during the storm as computed by the U, S. Geological Survey had
an average value of about 2 in., the remaining precipitation becoming runoff.

The July flood in Kansas-Missouri caused the greatest flood damage of record. Dam-
ages compiled by the Corps of Engineers total $870,243,000 for the Kansas River basin,
the Missouri River from Rulo, Nebr., to its mouth, and the Marais des Cygnes~Osage
River basin, Statistics compiled by the American Red Cross show that 19 people were
killed, either directly or indirectly, by the floods in Kansas and Missouri. The Red
Cross spent nearly $13,000,000 for relief and rehabilitation assistance.

INTRODUCTION

The July 1951 floods in Kansas and Missouri were caused by a
storm of almost unprecedented intensity and areal coverage for
the Great Plains, falling on ground that was saturated by pre-
vious rains., During the months of May and June 1951, rain
was reported each day from some observation station in Kansas.
The Kansas state average precipitation for May was6.43in.,
2.66 in. above normal, and for June it was 9.55in., 5.58 in.above
normal. State average precipitation in Missouri for May was
below normal and for June it was 4.05 in, abovenor-
mal. Light to moderate rains continued falling over Kan-
sas and Missouri during the. period July 1-8 During the

1



2 KANSAS-MISSOURI FLOODS OF JULY 1951

period July 9-13, very heavy precipitation oc -
curred in three separate bursts in the afternoon or
evening of each day, on July 10, 11, and 12, over eastern and
central Kansas, ’

Streamflow in Kansas during May and June was above normalas
a result of the heavy rainfall, Notable local floods occurred on
Bear Creek andthe upper Arkansas during the middle of May; at
Hays, Kans., on May 22; in the upper Big Blue River basin
in Nebraska during the first week in June; and on the Delaware
River in Kansas, June 21. Near record flows occurred on the
Kansas, Big Blue,and Smoky Hill Rivers during June. The main-,
stem Kansas River, the Marais des Cygnes River, and the Neosho
River had average monthlyflows during June 1951 of 78, 870 cfs,
9,441 cfs, and 11,050 cfs at the respective gaging stations Bonner
Springs, Trading Post, and Parsons. The average June flows at
the same stations as computed from the available records prior
to 1949 are 15,160 cfs, 3,363 cfs, and 5, 249 cfs respectively.
The high antecedent flows of the major streams draining the areas
flooded during July indicate that conditions favorable to a high
percentage of rainfall being converted into runoff existed on July
8. Ground-water levels were high, absorptive capacity of the
soil mantle was a minimum, and bank storage was probably near
maximum when the July storm occurred over the flood area. The
storm of July 9-13, '1951, a frontal disturbance associated with
convergence of warm, moist tropical Gulf air and continental
polar air, centered near the common divide of the Kansas and
Neosho River basins south of Manhattan. Heavy precipitation be-
ganduring the afternoonof July 9, nearly stopped by noon of July
10, began againthe evening of July 10 and continued through July

12, with heavy showers during late afternoon and night of each
day and very little or no rain from noon to 6 p. m.of each day.
By midnight July 13,almostunprecedentedtotal amounts of rain
had fallen since the beginning of the storm. Three centers of
storm rainfall, one about 27 miles southwest of Manhattan, one
about 36 miles south-southwest of Manhattan, and one 15 miles
south of Emporia, had total storm amounts of morethan16 in.
Figure 1. an isohyetal map of the July 9-13 storm, prepared by
the U. S. Weather Bureau, shows the total amount and areal cov-
erage of precipitation.

Conditions being favorable for a high percentage of precipita-
tion to become runoff, the small streams in the flooded area be-
gan rising the evening of July 9 andtherise on the Kansas, Marais
des Cygnes, and Neosho Rivers soon followed. Runoff from the
smaller tributaries reflected the pattern of the precipitation; the
hydrographs had three separate peaks. The major flooded
streams, Kansas, Marais des Cygnes, and Neosho, went out of
bank lateon July 10 or July 11, and flooding of all cultural works
in the flood plains began. Figure 2 shows the locations of the
areas of intense flooding. The occurrence of flood crests was al-
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Table 3. --State and Federal highways closed by the July 1951

flood in Kansas

Highway Route

Liocation

Dates closed

USS50S
US 75
K 10
K13
K 99
US 54
U S 160
K13
K 15
K 68

K 99
K 130
K 96
U S 160
U S 281
K 45
U S 183
U S 281
K4

K 14

K 18
US40
USS50N
Uus 77
U S 24, 40
USs 81
K 43
US40
US40
K9

K9
K15 W
K9
K 16
K13
K 99
K 115
US 24
USs 24
UsS 24

at Florence

north of Netawaka
northeast of Alta Vista
north of El Dorado
south of Alma

at Augusta

at Oak Valley

at Strong City

east of Udall

east and west of Pamona

south of Emporia

north of Hartford
northwest part of Wichita
southeast of Harper

south of Smith Center

at Larned

north and south if Kinsley
south of Great Bend

at Gypsum

north of Ellsworth

west of Lincoln
west of Salina

in Marion

north of Woodbine
east of Manhattan
north of Salina

at Enterprise

at Chapman

at Solomon

at Waterville

at Monrovia

south of Washington
Clyde to Clifton

east of Holton
southwest of Frankfort
at Frankfort

at Palmer

west of Simpson

east and west of Topeka
east of Hoxie

July 11-14
July 12
July 10-13
July 7-18
July 10-20
July 14
July 10-13
July 10-20
July 14-16
July 12-16

July 10-16
July 14
July 14-16
July 13
July 14
July 12-19
July 12-16
July 14-19
July 14
July 11-17

July 11-17
July 11

July 10-13
July 10-16

June 22-July 20

July 12-14

June 22-July 20
June 22-July 20

July 11-20
July 11-14

July 12-13
July 11-14
July 10-16
July 11
July 12
July 11
July 10-14
July 12-16
July 11-20
July 14
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Table 3. --State and Federal highways closed by the July 1951
flood in Kansas--Continued

Highway Route Liocation Dates closed
Us 77 north of Junction City July 12-16
K 18 east of Bennington July 11-17
K 28 at Jamestown July 11
K 29 east of Manhattan July 11-23
K9 west of Clyde July 11-25
K 14 south of Lincoln July 11-17
K15, 9 south of Linn July 11-14
K 15 south of Abilene July 12-28
Us 24 at Perry July 13-18
US 40 at Fort Riley July 11-18
US 59 north of Lawrence July 14-28
K7 south of Bonner Springs July 13-24
K 132 at Turner July 12-28
US 24 west of Glasco July 11-16
K 14 Beloit - Lincoln July 11-17
K 47 west of Altonna July 11-16
K 42 at Isabel July 11-28
K 68 eastand westof US 169 July 10-16
K 16 at Randolph July 10-17

K35 east of La Cygne July 13-20
K13 at Barrett July 12
K13 south of Manhattan July 11-17
US54 east of Uniontown July 10
K3 south of Uniongown July 10-14
K 31 west of Fulton July 10-14
K 31 west of Mapleton July 10-16
K 65 north of Xenia July 10-16
U S 40 Manhattan - Fort Riley July 11-18
US508S at Strong City July 11-14
K 57 east of Madison July 11-16
K 99 north of Madison July 10-14
US 54 east of Iola July 10-14
U S 59 north of Garnett July 12-13
Us 15 |at Altonna July 12-14
U S 160 east of Independence July 13
U S 166 east of Coffeyville July 14
K 57 at LeRoy July 12-20
K4 15 miles southwest of Eskridge| July 10-12
K 31 west of Burlingame July 10-12
US 50N east of Burlingame July 10-12
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Table 3. --State and Federal highways closed by the July 1951

flood in Kansas--Continued.

Highway Route

Liocation

Dates closed

UsS 75
US 40
US 50 N
US 508
US 50N
US50S
US508S -
US 50
US 75
K170

K 99

K 99
US 36
US 36
US 50N
US 81
Uus 77
K9
K13
K15

K 57
K 18
K 59
US 169
K4
Us 5
US 159
U S 59
Us 77
K 32

K 10
K 92
K 192
U S 81
K 18
US83
US 183
US 183
UsS 15
U S 169

north and south of Lyndon
Abilene - Junction City
at Council Grove

at Ottawa

near Miller

south of Baldwin Junction
east and west of Emporia
southwest of Olathe

at Wakarusa

Reading - Osage City

south of Wamego

north of Admire

south of Haddam

south of Morrowville

at Lost Springs

south of Salina

north of Florence

east of Barnes

south of Cottonwood Falls
south of Durham

southeast of Junction City
Waldo - Luray

south of Ottawa

south Paola

at Bushton

in Topeka

south of Monrovia

south of Lawrence

south of Marysville

east of Bonner Springs

east of Lawrence

McLowth - Leavenworth

at Winchester

at Bennington

north of Bogue

at Halford

south of Stockton

south of Plainville

north and south of Burlington
north and south of Osawatomie

July
July
July
July
July
July
July
July
July
July

July
July
July
July
July
July
July
July
July
July

July
July
July
July
July
July
July
July
July
July

July
July
July
July
July
July
July
July
July
July

10-12
10

10-13
10-16
11-12
11-12
11-14
11

11-12
11-14

11-28
11,12

11

11

11-13

12

11-12, 14-16
11-14
11-14

11-12

11-14
11-14
11-16
11

11-13
12-19
12-13
12-14
12

12

12-16
12

12-13
12-17
12-14
12-13
12-14
12,13
12-14
12-14
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Table 3. --State and Federal highways closed by the July 1951
flood in Kansas--Continued.

Highway Route Location Dates closed
K7 north of Harding July 12-16
K17 north of Mapleton July 12-16
K 39 at Bendict July 12
K 7 at Farlington July 12-13
K 31 west of Garnett July 12-13
K 99 south of Eureka July 12-13
US 183 south of Rozel July 12
US 283D south of Jetmore July 12
K 10 at Paxico July 13-14
K 10 west of Topeka July 13-14
K 10 at DeSoto July 13-14
K 16 at Denison July 13-28
K 15 south of Clay Center July 13-18
US 383 southwest of Norton July 13-14
US 59 Iola - Chanute July 13-28
US 59 south of Erie July 13-23
U S 69 at Trading Post July 13-17
US 169 south of Chanute July 13-14, 17
K 57 at St. Paul July 13-16
K 14, 96 south of Lyons July 13-18
K 17 at Modora July 13-14
K 89 . north of Halstead July 13-17
US 508 at Halstead July 13-16
K4 at Marquette July 14
U S 166 east of Chetopa July 14, 16, 19, 20
K 96 east of Oswego July 14-16
USsS50S Elmdale - Florence July 16-19
US 59 Oswego - Chetopa July 16
K 68 north of Quenemo July 16
K 33 east of Ottawa July 16
K 42 east of Zenda July 16
Uus 77 at Oklahoma - Kansas line July 16

highway. Added to the damage to highways during May-June 1951,
the July damage severely tested the resources and equipment of
the Kansas Highway Department. A comprehensive listingof high-
way closures (from all causes) is available for consultation at the
Topeka office of the Kansas Highway Department.

The destruction of, or damage to, major bridges bythe July
flood made travel almost impossible during the flood period and
immediately afterward. As an example of the destruction, the high-
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way crossings over the Kansas River from Junction City and the
mouth have been listed in table 4, which shows the location of
bridges and how they were affected by the flood.

As shown in table 4 it was impossiblefor a few days during July
1951 to cross the Kansas River valley at any place except on the
Intercity Viaductas Kansas City. Transportationby means other
than boat was made difficult or impossible. "The Topeka Airport
was under about 2 ft of water during the flood crest. Almost all
railroad main lines in Kansas were affected by the flood: some
were out of operation for weeks following; others could be used
as soon as the floods had receded. plate 2 shows the
area submergedby theflood along the Kansas River from Junction
City to the mouth. The submergence of important highways and
railroads all alongthe valleyis clearly shown by these maps fur-
nished by the Corps of Engineers. Disruption of wire commun-
ications and power service was almost complete in much of the
flooded area.

Much of the damage to farm lands and buildings in the flood
plains resulted from the heavy siltload deposited in slack-water
areas. At some placesalongthe Kansas River after theflood one
could observe large"drifts" on sand lying in proximity
to a large scoured hole. Deposition of sediment
in the urban areas was particularly troublesome; muc h
of the cost of rehabilitation of houses and business places in the
flood area came from silt removal. In North Topeka and other
cities, many floors failed from the weight of as much as 3 ft of
silt imposed ontimbers weakened by wetting. Glass store-fronts
were smashed in by the high velocity currents in many cities.
The high local velocities around corners of buildings caused deep
holes to scour; at Manhattan, such an occurrence caused sewer
failure and partial destruction of many buildings. Debris, some
of it large cottonwood trees carried by the flood, struck obstruc-
tions with great momentum--houses or buildings located where
velocities were high were thus severely damaged or carried away.

Apart from the damage to farm lands caused by sediment and
scour, agricultural losses in crops were high, as high velocity
currents washed out many crops. Accordingto information col-
lected by the Corps of Engineers on flooding of far m lands,
892, 000 acres were flooded in the Kansas River basin, 160, 000
acres inthe Osage River basin, and 973, 000 acres in the Missouri
Valley from Kansas City to the mouth. Plate 3 shows the
extent of flooding in the Missouri Valley from Kansas Cityto the
mouth, and plate 4 shows the extent of flooding in the Marais des
Cygnes-Osage River basin.
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Table 4. --Status of highway bridges across the Kansas River
from Junction City to the mouth during and after July flood.

Liocation

Damage

Status after flood

Junction City,
K 57

Fort Riley-
Marshall Field

Ogden

5miles upstream
from Manhattan

Manhattan, K13

St. George

Wamego, K 99

One mile above
Belvue

Two bridges near
St. Marys

Rossville to
Maplehill

Willard

Valencia

Brickyard, US 40
(Topeka)

Topeka Ave.,
US 75
(Topeka)

|Washout at approach

of overflow span
One span destroyed

Bridge bypassed by
channel cut-off

Almost completely
destroyed

None

Almost completely
destroyed

Overflow bridges
destroyed

Destroyed

Destroyed

Partially destroyed

Destroyed

---do---

---do---

Not damaged

Open on July 14, 1951.

Temporary pontoonbridge
still in use March 1952.

Remains closed as of
March 1952.

No replacement as of
March 1952,

Open for traffic.

No replacement as of
March 1952,

Detour around overflow
bridges in use since
July 28, 1951.

No replacement as of
March 1952.

No replacement as of
March 1952,

In service since
September 1951,

No replacement as of
March 1952,

Do.

No replacement as of
March 1952 (plans under

way for replacement).

In service as soon as silt
could be plowed from
approach highway
(July 20).
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Table 4. --Status of highway bridges across the Kansas River

from Junction City to the mouth during and after July flood--

Continued.
Location Damage Status after flood
Kansas Ave. Upstream rail Open for traffic as soon as
(Topeka) damaged flood receded.
Sardon (Topeka) | Destroyed No replacement as of

Perry-
Lecompton

Lawrence, U S
59, 40

Eudora

De Soto

Bonner Springs,
K7

Turner (just
above Kansas
City, Kans.)

Argentine Blvd.
(Kansas City,
Kans.)

12 St. (Kansas
City, Kans.)

U S 69 (Kansas
City, Kans.)

5 St. (Kansas
City, Kans.)

James Ave.
(Kansas City,
Kans.)

Int ercity Viaduct

One pier moved
downstream during
June flood, one
span destroyed in
July.

Flooded approach

Damaged

---do-=--~

Not damaged

Partially destroyed

Damaged

Minor damage

No damage,
flooded approach

Not closed during
flood

March 1952.

Do.

Open as soon as flood
receded.

In operation as of
March 1952,

Do.

Open after flood recession.

No replacement as of
March 1952,

Not open as of March 1952.

Open after recession.
. Do.
Do.

Do.
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FLOOD DAMAGES

The July 1951 floods in Kansas and Missouri caused record
damages. Immediatelyfollowing the floods of May-July, 1951, per-
sonnel of the Corps of Engineers began collecting data on flood
damages. A summary ofthe detailed damage-survey datahas been
published by the Corps of Engineers intheInterim Reporton Storms
and Floods in the Kansas City District May-July 1951. Table 5, a
copy of that summary tabulation, shows a basis for comparison
of the total damages in the several subbasins. Additional de-
tailed statistics on the number of buildings destroyed,people evac-
uated, and acres of farm land flooded, by majorriverbasins,
are available in the above mentioned Interim Report. Although
the data in table 5 are for the period May-July, a large percent-
age of the total damages occurred during the July flood.

The following information on damages to state highway systems
during the July flood was furnished by Clifford Shoemaker, division
engineer, Bureau of Public Roads, Kansas City, Mo.:

In Kansas the state's highway loss in the flood was estimated at
$22, 429,000 based upon thetotal cost of reconstruction on state,
county, and township roads and bridges. This cost is estimated
to be broken down as follows:

State Highway system $6, 232, 000
Federal Aid Secondary system 7, 868, 000
County and Township system 8, 329, 000

Total $22, 429, 000

The report on the statehighway system showedtheloss of four
major bridges, fourteen medium sizedbridges and many small
bridges, road fills, bridge berms, roadbeds and surfaces. Under
the operating procedure of the Emergency Relief Program,

Federal-Aid Highway projects were initiated and submitted on
the State Highway System in the amount of $5, 141,015. The
federal share available is 50 percent of the cost or $2,570,507; 50
and is matched by state funds in the same amount. Allthe work
has not yet been placed under contract. Asof December 31,1951
work had been completed inthe amount of $516, 085 onthe State
Highway System.

On the Federal Aid Secondary System andlocalsystems, roads
and bridges in 75 of the 105 counties were affected by the ab-
normal rainfall and floods. On the Federal Aid Secondary
System 48 bridges were lost and 163 bridges damaged. As of
December 31, 1951 on the Federal Aid Secondary System and
local roads there were 286 new bridges constructed and 421
miles of surfacing replaced, 1, 257 culverts installed and 1, 137
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bridges repaired together with 79 miles of fills and approaches
replaced. Forthe work performedand remaining to bedone
$1,671, 564 of federal funds have been committed.

A total of $4, 165, 650 of Federal Emergency Relief funds has
been alloecated to Kansas for the reconstruction of roadway and
bridges destroyed by the floods on the Federal Aid Primary
and Federal Aid Secondary Systems. Thishas to be matched
by an equal amount of state or county funds.

In Missourithe replacement of roads and bridges in the Federal
Aid Primary System in Missouriwas estimated to be $300, 000,

The State estimated that the éamage done to roads and bridges
on the Federal Aid Secondary System amounted to $200, 000,
Onebridge was washed out, estimated to cost $65, 000to replace

As of December 31, 1951 the total expenditures by the State
were $314, 541. 27 of which $154, 455.96 was spent onthe Federal
Aid Primary System, $97, 880. 98 was spent onthe Federal Aid-
Secondary System and $62, 204. 33 spent onthe State Supplemen-
tary System.

On the Primary System there was atotal of 26, 7 miles of sur-
face and shoulder repairs, 17.2 miles of cleaning and restoring
ditches and the replacing of 0.5 miles of roadway, also removing
of drift from around bridges, and the handling of traffic and
detours.

On the Federal Aid Secondary System there wasa total of 38.5
miles of surface and shoulder repairs; 42. 5 miles of cleaning
and restoring ditches and the replacing of 0.3 miles of road-
way.

On the State Supplementary System there were surface and
shoulder repairs on 43.3 miles of roadway, 59.0 _miles of
cleaning and restoring ditches and the replacing of 3.4 miles
of roadway. -

Of the amounts shown above onthe Primary System $91, 068, 40
was spent in St. Louis County and $57. 689. 12 in Saline County.

The Emergency Relief program in Missouri contained 4 pro-
jects covering the repair or reconstruction of 8.24 miles of
roadway and bridges at a total cost of $174, 292 with federal
emergency relief funds requested in the amount of $87, 146 to
be matched with an equal amount of State funds.

The cost of flood damage in Kansas and Missouri was not com-
pletely confined to the flood area; shippers in states far from
Kansas lost merchandise, livestock, and machinery in the Kansas
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City freight yards. Allsurfacetravel through Kansas and Missouri
had to bereroutedthrough adjoining states for several days during
andfollowing the floods. At Kansas City, one of the largest railter-
minals of the United States, normal rail traffic was disrupted for
. about a week; all the major railways inthe United States were af-
fected by the stoppage. The effects of the flood will be felt for a
long time; because it has been difficult for a homeowner, whose
house was flooded, to obtain a loanfor rehabilitation, many of the
damaged homes will be repaired very slowly. Many business
places have not been reoccupied since the flood owing to either dis-
couragement or poor business prospects.

The following information on flood damage appraisals and pro-
gress of rehabilitation at Kansas City, Kans. , was abstracted from
an article published in the Kansas City Star on Feb. 24, 1952.

Ellsworth Green, executive manager of the Kansas City, Kans.,
Chamber of Commerce, announced that recomputed figures on
flood damage at Kansas City, Kans., are as follows:
Total loss $209, 403, 433, distributed among:
Manufacturing and processing $78, 203, 415
Retail and service establishments 21, 000, 000
Utilities-gas, water, light & telephone 2,636, 531
City streets, sewers, public buildings 6, 500, 000

Residential properties 26, 534, 000
Personal properties 22, 846, 200
Schools and churches - 1, 546, 690
Railroads and miscellaneous 50, 000, 000
County roads and bridges 316, 596

Of 656 retail and service businesses intheflood area, only119
have applied for licenses to reopen, and only 111 are actually
back in business. Of 4,725 homes that were damaged, only
1, 595 have been reoccupied or are now being repaired. Of the
167 industries flooded, 8 have moved to other cities. Cudahy
Packing Co. and six smaller packingplants have not reopened.
Nine firms that have not begun business again or have moved
from Kansas City, Kans., as a result of the 1951 flood, had a
total annual payroll of nearly $10, 000, 000.

The foregoing shows the lasting effects of a great flood on a city.
Immediatedamageand loss of revenues are high but the depressing
effect on business lasts a long time after the flood.
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MEASUREMENT OF FLOOD DISCHARGES

Travel during and immediately following the period July 10-16
was nearly impossible inthe flooded area and had it been possi-
ble to reach a gage, the structures from which current-meter
measurements are normally made would have been, at time of
flood crest, under water or bypassedby such wide, swift,over-
bank flows asto render impossible the measurement of discharge
by usualprocedures. Because of these difficulties, few current-
meter measurements were made for definition of station-ratings.
(The technique of "rating" a gaging station with current-meter
measurements is fully described in Water-Supply Paper 888).
In addition to the lack of current-meter measurements, many
records of peak stage were missing because of submerged, de-
stroyed, or otherwise inoperative recording gagesor because
it was impossible for observers to reach manual gages. Meas-
urements of peak stages and discharges at inaccessible gaging
stations or at imporitant points on ungaged streams were madeby
indirect methods such as the slope-area and contracted-opening.
Detailed information about these methods as applied by the Geo-
logical Survey is given in Water-Supply Papers 773-E, 796-G,
798, 799, 800, 816, 843, and 888.

Most of the sloperarea reaches used for computation of peak
discharge at gaging stations on main stem Kansas, Marais des
Cygnes, and Neosho Rivers were greater in length and breadth
thanany surveyed previously by the Geological Survey. The over-
flow areas had sucha variety of crops, natural cover, and topo-
graphy that frequent subdivisions of cross sections were nec-
essary to account for changes in Manning's "n"and depth of flow.
Although the lengths and cross-sectional areas of many of the

reaches surveyed f
those previously su

results are beligved to be reliable.

Bonner Springs on

or computation of peak discharges exceeded
rveyed by the Geological Survey, the compufed
The results obtained at
the Kansas River prove the reliability of the -

method: the peakdischarge obtained by slope-area determination

was 510, 000 cfs; ju
peak discharge was
as 503, 000 cfs.

The major difficy
for computations o

a. Rains, subse
away many of the e
high-water profile

ist 20 miles downstream at Kansas City, the
s measured with current meters and computed

lties met inthe surveying work to obtain data
f peak discharge were:

juent to the flood and prior to survey, washed
xcellent floodmarks, making definition of the
s difficult,

b. Knowledge as
channel relative to {
obtain.

to time of occurrence of changes in the main
hetimeof peak discharge wasdifficult to



44 KANSAS-MISSOURI FLOODS OF JULY 1951

These difficulties were met by:

a. Careful study and classification as to degree of reliability
of available high-water marks. High-water profiles were drawn
on the basis of the most reliable floodmarks (in almost every
surveyed reachthere werea few excellent floodmarks left on the
inside or outside walls of buildings.)

b. Reaches in which channel changes had occurred were
avoided. Where scour of channel during theflood peak and sub-
sequent filling occurred, the maximum cross-section wasre-
covered by prodding through the layers of fill.

The field notes and computations of peak dischargesfrom in-
direct methods made by the Geological Survey are on file at the
Geological Survey district office, 305 Federal Building, Topeka,
Kans, Slope-area determinations of peak disc harge onmiscel-
laneous ungaged tributaries surveyed by Corps of Engineers per-
sonnel may be consulted at the District Office, Corps of Engi-
neers, Kansas City, Mo. )

STAGES AND DISCHARGES AT STREAM-GAGING STATIONS

At each regular stream-gaging station operated by the Geologi-
cal Suryey, the following basic data are systematically collected:
Measurements of discharge, usually by current-meter but occa-
sionally by indirect determination of extraordinary peak flows by
auxiliary methods; records of stage, either by periodic direct
readings on a nonrecording gage, or by a water-stage recorder
which provides a continuous graph of stage; and general informa-
tion useful in computing the daily flowfrom the records of dis-
charge measurements and gage heights. Typical stream-gaging
stations intheflood area in Kansas are usuallylocated at a high-
way or railroad bridge from which discharge measurements are
made. Ratingtables showingthe discharges for indicated stages
are prepared from the results of discharge measurements. At a
few river stations auxiliary devices are used inthe determination
of discharge, such as turbines, or discharge gates so calibrated
as to indicate rates of discharge.

The datatabulated onthe following pages for each stream-gaging
station show a station description, a table showing the daily dis-
charge throughout the three-month period May to July 1951, and
atable showing the stage and discharge at selected intervals
during each day of the period of major flood flow, generally July
8-25, in sufficient detail to permit reliable definition ofthe flood
hydrograph, At some gaging stations sufficient definitionof the
hydrograph is furnished by a tabulation of daily discharges only.
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The station description gives information on the type, location,
and datum of the gage, the drainage area above the gage, and in-
formation about stages and discharges during theflood. Informa-
tionabout stages and discharges includes the following: The
method used in determining the stage; the method used to define
the rating curve applicable during the flood period; the maximum
stage and discharge during the period Mayto July 1951; for the
indicated periodof station records, historical stages, when avail-
able; and remarks on miscellaneous items. .

Daily discharges for the months May to July 1951 are tabulated
below the station description. This period- covers the floods
throughout the area and gives adequate definition of antecedent con-
ditions and of the recession. Runoff volumes are expressed in
depth in inches over the drainage area and in acre-ft. Figure
20 shows hydrographs of mean daily discharge at 6 selected stream-
gaging stations for the period May to July 1951, Figure 21 shows
the flood characteristics of several smaller tributariesin the
Kansas, Marais des Cygnes, and Neosho River basins during the
period July 10-20,

A table following the tabulation of mean dailydischarge gives
the stages and discharges at selected times of day for each station.
The interval for presentation of momentary sta ge and discharge
information was selected soas to offer exact hydrographdefinition
without the inclusion of unnecessary data, Standard time is the
basis throughout. Data for each station arelisted from July 8 un-
til the recession had proceeded to the point where sufficient def-
inition is furnished by the table of mean daily discharges.

Automatic gage recordings are given if available. When they are
not, graphs have been constructed on the basis of manual gage
readings, high-water marks, and other pertinent evidence, and
the indicated stages have been scaled fromthe graph. Departures
from this general procedure are noted in the description under
gage-height record.

Records are presented in the new downstream order to be used
in the annual surface-water reports starting with 1951. Gaging
stations on a stream ar e presented in downstream order from
headwater to mouth, with stations ontributaries tothe stream in-
serted in corresponding order, and in the order in whichthe trib-
utaries enter the stream, The first record is thatfor the
Mississippi River at Alton, Ill., followed by the most upstream
station included in the report for the Missouri River: St. Joseph,
Mo. The next stationis onthetributary coming into the Missouri
River below the St.Joseph gage, that of Platte River near Agency,
Mo. The last station reported on in the Kansas-Missouri basin
would then be for the Mississippi River main stem gaging station
at Thebes, Ill. Only recordsfor streams onwhichfloods occurred
and for those streams onthe fringe of the flooded areaare included.
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Figure 20. --Hydrographs of daily discharge at selected gaging
stations in Kansas during May-July 1951,
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Kansas during July 1951.
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Mississippi River main stem

Mississippi River-at Alton, Ill.

Location, - Lat 38°53'06", long. 90°10'51", in sec. 14, T. 5 N., R. 10 W., tailwater gage for lock
and dam No. 26, 7.7 miles upstream from Missouri River. Auxiliary gage, lat 38049'43", long.
90°06'27", at Hartford, Ill., 5.9 miles downstream from Alton gage. Datum of gages is mean
sea level, datum of 1929 (levels by Corps of Engineers).

Drainage area. =171, 500 square miles, approximately.

Gage-height record. —Water-stage recorder graphs from base and auxiliary gages except for periods
May 6-9, 12-17 at auxiliary gage for which graph was drawn based on twice-daily staff gage read-
ings and comparison with record at base gage.

Discharge record, = Computed by unit-fall method. Stage-fall discharge relations defined by current-
meter measurements, Shifting-control method used throughout.

Maxima. ~May-July 1951: Discharge, 333,000 cfs 5 p. m, May 10; gage height, 429,47 ft 4-7 p, m.
July 21,

1933-38, 1939 to April 1951: Discharge, 437,000 cfs May 24, 1943 (gage height, 429,91 ft).
Flood of June 1844 reached a stage of 432, 42 ft, present datum,

Remarks, —Flow partly regulated by many reservoirs and navigation dams on upper Mississippi
River, and by diversion through Chicago Sanitary and Ship Canal from Lake Michigan into Illinois
River,

Mean discharge, in second-feet, 1951

¥
et

May June July Day | May June July Day May June July

317,000]178,000{ 171,000f 11 |328,000|179,000] 223,000{ 21 |244,000}115,000|301,000
315,000] 162,000| 163,000 12 }322,000]184,000| 227,000 22 |225,000f112,000|301,000
313,000| 151,000] 158,000 13 }317,000]187,000{ 230,000f 23 | 205,000} 125,000}300,000
310,000 145,000f 153,000f 14 }312,000{189,000] 244,000f 24 |190,000|134,000|315,000]
312,000} 137,000} 166,000 15 314,000} 181,000| 254,000f 25 |177,000| 153,000}322,000
315,000| 145,000f 185,000f 16 |319,000|173,000| 259,000§ 26 |171,000|156,000}325,000
321,000} 158,000| 210,000 17 |326,000|164,000] 264,000f 27 |166,000(169,000]310,000
320,000| 166,000f 220,000{ 18 |305,000|146,000| 269,000§ 28 |162,000|175,000( 287,000
326,000| 169,000] 225,000 19 |283,000| 129,000} 280,000] 29 |170,000| 181,000| 263,000
330,000| 175,000] 220,000| 20 |263,000| 133,000} 292,000f 30 |180,000| 178,000 243,000

31 |182,000, - 217,000

QOONOUN U

=

Monthly mean discharge, in second-feet ....... [ ceresseass. 1269,000] 158,200{245,100
Runoff, in thousand acre-feet ............. 16,540 9,416| 15,070
RUnOff, in inches .. u.uiiuiutiiuiuninieionieieniunninssonnnnsonns 1.80] 1.03 1.65
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Missouri River basin
Missouri River at St. Joseph, Mo,

Location, —Lat 39°45'10", long. 94511 28", in sec. 17, T. 57 N., R. 35 W., at St. Joseph and Grand
Island Railroad bridge in St. Joseph. Datum of gage is 788, 19 ft above mean sea level, datum of
1929,

Drainage area, —424, 300 square miles,

Gage-height record, —Water-stage recorder graph,

Discharge record, — Stage-discharge relation defined by current-meter measurements. Shifting-control
method used.

Maxima. — May-July 1951: Discharge, 198, 000 cfs 8 a, m, May 3 (gage height, 19.9 ft}.

1928 to April 1951: Discharge, 196, 000 cfs June 4, 1929; maximum gage height, 21,35 ft Mar, 7,
1949 (ice jam).

1881 to 1927: Discharge known, about 370, 000 cfs Apr. 29, 1881 {gage height, 27,2 ft), computed
by Corps of Engineers,

Remarks, —=Drainage basin above station contains many reservoirs with total usable capacity in excess
of 27,175, 000 acre-feet.

Mean discharge, in second-feet, 1951

g
e

May June July Day | May June July Day May June Jul

147,000 73,800 103,000] 11 | 80,200 97,300 98,100} 21 | 69,400|148,000| 60,800
181,000 138,000 91,400 12 [ 70,500f{ 101,000 101,000f 22 [ 74,400(149,000| 65,600
189,000] 161,000] 104,000 13 | 63,000[ 97,300 85,600f 23 | 75,600} 138,000 71,400
129,000| 177,000 138,000 14 | 61,000f 88,200 74,600F 24 | 70,500]108,000| 68,500
96,000] 143,000 128,000§ 15 | 63,600{ 88,800 69,9004 25 | 66,700} 90,000/ 60,800
84,400{ 109,000{ 142,000| 16 | 72,200| 111,000, 68,1004 26 | 81,400| 101,000| 57,000
75,600| 123,000| 159,000f 17 | 77,900| 86,300, 68,0004 27 | 77,900 113,000 56,600
70,000} 131,000] 124,000|| 18 | 67,200| 74,400, 77,900} 28 | 64,600| 120,000} 56,100
653700} 116,000{ 90,3004 19 | 71,600 94,000| 84,600f 29 | 61,500{121,000| 56,600
73,300| 98,000} 77,4 20 | 75,600}108,000| 64,600fF 30 | 58,000 114 000 55,200
31 | 59,000 52,800,

QWU WNE

=

Monthly mean discharge, in second-feet ........ccooteeuieiieencnanns 82,990| 113,900| 84,220
Runoff, in thousand acre-feet ......ccvevueuns. 5,103 6,780 5,179
Runoff, ininches ................. citeetenns eraeeeanaeen . . 0.23] 0.30 0.23]

Gage height, in feet, and discharge, in second-feet, at indicated time, 1851
Gage Dis- Gage Dis~ Gage| Dis- Gage Dis~ Gage Dis~ Gage Dis~
height| charge [height] charge |height| charge |height| charge | height| charge | height| charge
July 8 July 9 July 10 July 11 July 12 July 13

Hour

17.96 138,000 [15.00 | 94,500 [13.74 | 79,200 {13.86 | 81,200(15.86 [L08,000 |14.21 | 86,400

o

16.86 {120,000 [14.68| 90,300 {13.55 | 77,100 15.29 | 99,400 |15.36 101,000 (14.24 | 86,800

16.00 |108,000 [14.28 | 85,300 [13.36 | 74,900 [16.50 {117,000 |14.88 | 94,500 [14,06 | 84,500

NODONIPNZOmR PN

[y

5.46 |100,000 |14,00 | 81,900 [13.34 | 74,600 16,38 115,000 {14.49 | 89,400 |13.69 | 80,100

July 14 July 15 July 16 July 17 July 18 July 19

13.36| 76,70012,79| 70,700 (12,55 | 68,400 {12,53 | 68,600{12.11 | 64,600{14.42| 92,000

[
NOCOPRNZOORN PN

13,13 74,100|12.68) 69,500 ]12.52 ] 68,100 [12.62 | 69,600|12.86 | 72,700}13.91 | 85,500

12.94| 71,900 |12.66} 69,300 [12.48 | 67,700 |[12.43 | 67,600|14.57 | 93,400|13.26| 77,800

(=

‘12.86 71,000 {12.64| 69,100 |12.43 ] 67,100{12,24| 65,600|14.77 | 96,100]12.59 | 70,200
July 20 July 21 July 22 July 23 July 24 July 25

12.21| 66,500 |11.68| 61,400 [11.46 | 59,500 {12,72| 75,300|12.41 | 70,300|11.62 | 62,500

=

11.95| 63,800 [11.63| 60,900 |11.49 | 59,800 12.35 | 69,000|12.31 | 69,200 |¥1.42 | 60,300

11.78 | 62,000 {11.55 | 60,100 12,76 { 753,300 {12.26 | 68,200(12.14 [ 67,400 (11,350 | 59,100,

NOOABNZODoO RN

=

11.76 | 61,800]11.51] 59,700 |]13.36 | 80,200 12,37 | 69,40011.86 { 64,400]11.23 ] 58,400
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Platte River near Agency, Mo,

Location. — Lat 39°41'20", long, 94°42'15", in NEINW} sec. 10, T, 56 N., R, 34 W,, at bridge on
U. S. Highway 169, 1} miles downstream from Third Fork and 3} miles northeast of Agency.
Datum of gage is 807,38 ft above mean sea level, datum of 1829,

Dx'ai.nage area.—1, 760 square miles,

Gage-height record. ~Wire-weight gage read once daily below 7 ft and twice daily above. Graph drawn
for days of changing stage.

Discharge record. —Stage-discharge relation defined by current-meter measurements.

Maxima, — May-July 1951: Discharge, 18, 800 cfs 11:30 a.m. May 3 (gage height, 23,50 ft),

1924-30, 1932 to April 1851: Discharge, 50,000 cfs June 23, 1947 (gage height, 30.46 ft).

Mean discharge, in second-feet, 1951

Day May June July |l Day| May June July Day May June
1 13,000 935} 1,89 11 8,800, 1,1 5,830 21 1,710 12,000
2 16,400 4,400 1,300 12 8,600 1,250 6,420) 22 1,200{ 14,800
3 18,200 4,480 985 13 5,360 1,080 4,580 23 1,200 15,400
4 15,200 6,080 885l 14 1,950 660] 2,600f 24 1,770 13,200
) 6,460 4,180 4,94 15 1,200 2,080 1,530)§ 25 885 7,570
6 1,950 1,420 9,2 16 935 6,170 1,110 26 2,440 17,020
7 1,360 1,080 17,000 17 1,140 3,800 1,540] 27 7,620 11,000
8 1,040 1,95 14,80 18 1,830 1,710 2,580) 28 6,850, 12,200
9 1,250 3,800 10,7004 19 1,710| 1,040 1,1004 29 3,450, 10,900
10 4,070} 2,440 3,450] 20 | 2,640 2,76% 705|l 30 | 1,080 4,620
31 840] -
Monthly mean discharge, in second=feet ........co0v0veeccosnocrcans 4,580 5,370
Runoff, in acre-feet ................. 261,900 319,700
Runoff, in inches ,...... reriassnee sebesrvesesensensnanns 3,00 3.42
Gage height, in feet, and discharge, in second-feet, at indicated time, 1951
s | Gage Dis~ Gage Dis- Gage| Dis- Gage Dis- Gage Dis~- Gage Dis-
3 | height| charge |height| charge | height] charge |height| charge | height{ charge | height| charge
= July 4 July 5 July 6 July 7 July 8 July 9
2
4 8.40} 1,950(12.70 4,960
6 22.75| 17,000(22.08 | 15,600{20.20| 12,400
lg 12.10 4,480 114.00 6,000
g 6.50 885(15.10 6,940(16.20| 7,880(22,95| 17,500(|21.68 | 14,80019.20( 11,000
4 15.20| 7,020 [19.00 | 10,800
6 22.75] 17,000}21.28 | 14,100 |17.70 9,320
1(83 14.40 6,340 121.90 | 15,200
12 | 6.50 885 |12.70 4,960 |22,45 | 16,200 [22.52 | 16,400)20.88 | 13,400 |15.10| 6,940
July 10 July 11 July 12 July 13 July 14 July 15
.2
4 10.50| 3,300
6 111.80 4,250 14,32 6,260 f3.10}1 5,280
8 13.10f 5,280
10
g 9.90| 2,%00|15,30{ 7,100 15.00| 6,850 [13.00] 5,200| g9.20| 2,700| 7.65| 1,470
4 15,70 7,440
6 | 8,70 2,130 14,40 6,340 11.10 3,720
18 15,76} 7,530
12 8.70 ZJLO 15.50 7,280 12.90| 5,120 p0.20 3,090] 8.30 1,890] 7.15 1,250
=
July 16 July 17 July 18 July 19 July 20 July 21
2
4
g 6.70 985 10.50 | 3,300
10
g 6.90], 1,080) 6.70 98519.30| 2,500]6.80] 1,040 6.14 7051 5.65 510
4
g 8.301 1,8901{ 8.40 1,950
10
12 | 6.75 1,040 [10.90| 3,580 | 7.70)| 1,530} 6.30 795 | 5.84 582 ] 5.48 475
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Republican River near Orleans, Nebr,

Location, —Lat 40%07'50", long, 99°29'50", in NENE} sec. 19, T. 2 N., R. 19 W., on right bank,
35 It upstream from bridge on State Highway 89, 100 ft downstream from Chicago, Burlington &
Quincy Railroad bridge, 2 miles west of Orleans, 2-3/4 miles upstream from Sappa Creek, and
23 miles upstream from Harlan County Dam. Datum of gage is 1,972, 57 ft above mean sea level,
datum of 1929,

Gage-height record. — Water-stage recorder graph except May 16, 21-31, June 9-11, 13-16, 21, 22,
when graph was drawn on basis of outside gage readings. The graph also was estimated on parts
of several other days, due to sluggish intake action, based on outside gage readings when available.

Discharge record, —Stage-discharge relation defined by current-meter measurements. Shifting-
control method used.

Maxima, — May-July 1951: Discharge, 11, 600 cfs 9:30 p.m, May 21 (gage height, 11,65 ft).

1947 to April 1951: Discharge, 40, 600 cfs June 22, 1948 (gage ‘height, 11,25 ft), from rating
curve extended above 29, 000 cfs.

Remarks. — Natural flow affected by irrigation development above station, and by storage in Bonny,
Enders, and Medicine Creek Reservoirs.

Mean discharge, in second-feet, 1951

Day May June July Day | May June July |iDay Ma; June July
1 484| 1,010 912f 11 210| 1,920| 3,500 § 21 8,700 1,330 1,170
2 417 1,240 81loff 12 202 3,200 2,840 f 22 5,450 1,220 962
3 391 1,120 750 13 210} 2,180( 3,070 | 23 2,990 3,100 1,020
4 347 962 695 14 202] 1,680 2,260 | 24 2,110f 2,750 1,660
5 307 918 630 15 1,150} 1,550{ 1,570 | 25 2,220f 2,260 1,160
6 275 864 600l 16 4,020 1,300| 1,300 f 26 1,900 1,860 912
7 254 772 572 17 3,080| 1,180{ 1,150 § 27 1,390 1,490 750
8 245] 1,450 548 18 2,270 1,280| 1,330 § 28 1,190f 1,220 €70
9 229| 3,260 515) 19 1,950f 3,320| 2,870 § 29 799f 1,180 630,
10 215| 2,150 594) 20 1,720{ 1,730/ 1,710 || 30 1,340} 1,050 630
1,080 - 446
Monthly mean discharge, in second-feet ........ . . 1,528 1,685 1,233
Runoff, in acre-feet .... 93,930|100,300| 75,840

Runoff, in inches ... = b e

Sappa Creek near Oberlin, Kans,

Location, - Lat 39°50', long. 100°30', in NE} sec. 6, T. 3s.,R. 28 W., 150 ft upstream from bridge
on U, S. Highway 36, 1 mile upstream from dam in Sappa-Oberlin State Park, 1} miles east of
Oberlin, and 7 miles downstream from confluence of North and South Forks., Datum of gage is
2,522, 50 ft above mean sea level, datum of 1929,

Drainage area,—1, 050 square miles,

Gage-height record. —Water-stage recorder graph except for periods July 10-14, 22, for whi¢h a
graph was drawn based on once-daily wire-weight gage or float gage readings and recorded range in
stage, and July 18-21, 23, for which a graph was estimated.

Discharge record. —Stage-discharge relation defined by current-meter measurements below 3,100 cfs
and extended to 8,000 cfs by computation of flow over dam at gage height 15,04 ft, made by the
Kansas State Board of Agriculture, Shifting-control method used May 1-18.

Maxima. —~May-July 1951: Discharge, 6,010 cfs 12 p.m, July 12 (gage height, 14.6 ft).

1929-32, 1944 to April 1951: Discharge, 8,000 cfs July 16, 1944 (gage height, 15,04 ft), from
rating curve extended above 3, 100 cfs on basis of computation of peak flow over dam,

Mean discharge, in second-feet, 1951

Day May June July J§ Day) May June July jDay ]| May June July
1 2.1 11 122 11 2.0 107 1581 21 264 37 70
2 2.0 10 64f 12 2.0 492 3,380§ 22 291 610 54
3 2.1 10 50f 13 2.1 344 4,560§ 23 432 1,060 50
4 2.1 10 40 14 2.0 226 2,140§ 24 288| 1,080 48
5 2.1 10 360 15 3.6 194 1,3403 25 135} 1,120 47
6 2.1 10 53] 16 2.5 191 5934 28 47 586 185
7 2.1 10 29y 17 3.6 157 196 § 27 28 224 99
8 2,0 1o 25 18 6.9 64 1454 28 20 140 61
9 2.1 14 23§ 19 17 38 115§ 29 16 93 47
10 2.1 14 42 20 15 31 o] z0 14| 106 39
12 - 32
52.4 234 448
3,220 13,900 | 27,580
0.06 0.25 0.49
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Sappa Creek near Beaver City, Nebr.

Location, ~ Lat 40°02'15", long. 99°53'45", in SWiSW} sec. 14, T. 1 N., R, 23 W., 200 ft downstream
from bridge on U, S. Highway 283, and 7 miles southwest of Beaver City, Datum of gage is
2,154.63 ft above mean sea level, datum of 1929,

Drainage area. =1, 500 square miles,

Gage-height record, —Water-stage recorder graph except for periods July 11-14, 28-31, for which a
graph was drawn based on three or more daily wire-weight gage readings.

Discharge record. ~Stage-discharge relation defined by current-meter measurements. Shifting-control
method used May 1-20,

Maxima, —May-July 1951: Discharge, 2,170 cfs 5 p.m. July 16 (gage height, 17,36 ft).

1937 1o April 1951: Discharge, 5,500 cfs July 17, 1944 (gage height, 18.70 ft, site and datum
then in use; about 21.3 ft, present site and datum).

Mean discharge, in second-feet, 1951

Day May June July Day | May June July Day | May June July |
1 9.8 36 1604 11 7.4 88 1681 21 240 95 252
2 8.4 26 130 || 12 7.8 74 603 | 22 32 447 220
3 7.8 23 1354 13 7.6 46 640§ 23 46 514 203
4 8.4 18 139§ 14 7.8 168 792 § 24 286 569 212
5 8.8 17 103§ 15 12 379 1,670§ 25 289 544 161
[ 9.2 22 86| 16 11 268 2,000 f 28 370 608 148
7 8.8 18 76 | 17 14 231 1,690 27 288 674 139
8 9.2 482 700 18 11 189 1,310 4 28 167 733 138
9 8.0 176 74 19 10 187 596§ 29 102 461 190

10 7.4 86 62] 20 53 148 311] 30 €4 224 156

31 46 - 134

Monthly mean discharge, in d-feet .ioeeeiiieiteiencianiaonanen 69.6 252 412

Runoff, in acre-feet ......covevnvencnnans 4,280 14,980 | 25,320
Runoff, in inches ...vvvvevninnnncns.. tecsesesereeconan . 0.05 0.19 0.32

Beaver Creek at Ludell, Kans,

Location, = Lat 39951', long. 100°58', in SE} sec. 25, T.2S., R. 33 W., on highway bridge just
west of Ludell, and 6 miles downstream from Little Beaver Creek.

Drainage area, = 1,460 square miles,

Gage-height record, — Water-stage recorder graph, except for periods May 16, May 20 to Jm}e 2,
12, July 26-31, for which graph was drawn on basis of once or twice-daily staff gage readings.
Record July 18-22 doubtful, No record July 23-25.

Discharge record, - Stage-discharge relation defined by current-meter measurements below 1, 600 cfs
and extended to peak stage on basis of logarithmic plotting.

Maxima. — May-July 1951: Discharge, 2,140 cfs 5 p.m. July 18 (maximum gage height, 14.15 ft
7:30 p.m, July 13). -

1929-32, 1945 to April 1951: Maximum gage height, 15.0 ft Sept. 8, 1930, datum then in use,
(discharge not determined).

Mean discharge, in second-feet, 1951

Day May June July Day | May June July Day May June July
1 8.8 17 72§ 11 7.6 82 1594 21 288 122 156
2 7.8 16 62§ 12 7.6 503| 1,170 22 231 449 114
3 7.8 15 87| 13 7.6] 1,520 2,000} 23 90} 1,580 90
4 8.0 14 52| 14 8.0 925 1,320§ 24 65| 1,500 900
S 7.8 14 49| 15 11 484 7064 25 ,59| 1,010 1,000
6 7.8 15 48|l 16 201 269 359§ 26 48 462 347
7 7.3 16 43 17 154 154 214) 27 37 242 182
8 7.6 13 39 18 48 94 1454 28 30 143 104
9 7.8 13 364 19 66 226 208§ 29 25 98 72
10 7.6 14 34) 20 82 238 120§ 30 22 80 57
31 19 - 50
Monthly mean discharge, in second-feet ...c.ccvovacernnconcacienane 51.1 344 321
Runoff, in acre-feet ......c.iiuvvercroncncecosnnnnne 3,140| 20,490| 19,760
Runoff, in iNChes «.v.vvieeniueneserorneerosarsssososassesssocssnne 0.04 0.26 0.25
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Beaver Creek at Cedar Bluffs, Kans,

Location, - Lat 39°59, long. 100°35', in NE} sec. 10, T. 1 S., R. 29 W., 100 ft downstream from
bridge on U. S. Highway 83, a quarter of a mile north of Cedar Bluffs, and 1} miles south of
Kansas-Nebraska State line,

Drainage area, -1, 710 square miles.

Gage-height record, ~Water-stage recorder graph.

Discharge record, —Stage-discharge relation defined by current-meter measurements below 300 cfs
and extended to peak stage. .Shifting-control method used May 1-17, May 25 to June 13,

Maxima. ~May-July 1951: Discharge, 990 cfs 5 a.m, July 14 (gage height, 17.89 ft).

1946 to April 1951: Discharge, 955 cfs Oct. 8, 1946 (gage height, 16,58 ft), from rating curve
extended above 300 cfs.

Remarks. —Records unreliable for discharges in excess of 300 cfs,

Mean discharge, in second-feet, 1951

Day May June July Day | May June July Day May June July
1 10 26 112§ 11 8.4 19 1294 21 183 285 223
2 10 24 99| 12 8.3 17 3168 22 301 387 242
3 9.6 22 a7l 13 8.6 170 428 23 272 485 178
4 9.5 20 75 14 8.6 281 947 | 24 165 494 133
5 9.6 20 71§ 15 9.5 359 890 25 66 809 280
6 9.1 29 sz 16 14 424 739§ 26 54 799 454
7 9.2 42 55| 17 15 415 527§ 27 51 601 479
8 9.1 34 s2ff 18 195 297 387§ 28 46 385 315
9 9.0 34 49f 19 108 240 2363 29 37 186 187
10 8.5 20 a7 20 49 128 270 30 32 139 138
31 29 - 111
Monthly mean discharge, in second-feet ...... eresscserense 56.6 240 268
Runoff, in acre-feet ............. Cedreetecieenetnaenans 3,480 14,260 | 16,500
RUnoff, 1N iNChes .. iviiuueiieuniestouneiionseosoaiacosoasssaaoosss 0.04 0.16 0,18

Beaver Creek near Beaver City, Nebr.

Location. —Lat 40°07'30", long. 99°53'45", in WiSW} sec. 23, T. 2N., R. 23 W., at bridge on
U. S. Highway 283, 3} miles west of Beaver City, Datum of gage is 2, 164. 96 ft above mean sea
level, datum of 1929,
Drainage area, ~2, 060 square miles.
Gage-height record, —Water-stage recorder graph except for periods May 21, June 8, 16-19, June 22
to July 16, for which graph was drawn based on one or more daily wire-weight gage readings,
Discharge record. — Stage-discharge relation defined by current-meter measurements. Shifting-
control method used May 1-20, June 9-16.
Maxima. ~May-July 1951: Discharge, 2,430 cfs 1 a.m. July 17 (gage height, 12.60 ft).
1937 to April 1951; Discharge, 3, 800 cfs July 19, 1944 (gage height, 13.8 ft, from floodmark).

Mean discharge, in second-feet, 1951

Day May June July Day | May June July jDay| May June July
1 13 43 549 ff 11 13 91 221 21 447 289 563
2 13 36 305 12 13 75 440 ) 22 182 298 352
3 13 31 192 13 12 €8 48211 23 164 292 356
4 13 27 157 14 12 46 512 24 152 348 383
S 13 25 136§ 15 14 27 5878 25 229 342 386
[ 13 24 1208 18 14 123 6658 28 232 346 218
7 12 23 108 17 14 240 2,050f 27 154} - 356 196
8 12 653 101§ 18 12 262 1,510Q 28 80 368 275
9 13 418 90§ 19 12 277 1,080{ 29 63 412 347
10 13 127 93§ 20 52 280 802 30 57 498 388
31 50 - 300
Monthly mean discharge, in second-feet ........o00.... e easessaanas 67.9 215 450
Runoff, in acre-feet ........... P eiesnes 4,180 12,780 | 27,700
Runoff, in inChes ......ovviieniinnniineestonnannann setreesas 0.04 0.12 0.25




54 KANSAS—-MISSOURI FLOODS OF JULY 1951
Sappa Creek near Stamford, Nebr,

Location, ~Lat 40%08'00", long. 99°33'15", in NWINW} sec. 23, T. 2 N., R. 20 W., on left bank
40 ft south of Chicago, Burlington & Quincy Railroad track, 500 ft downstream from county high-
way bridge, 2 miles east of Stamford, 54 miles upstream from mouth, and 8} miles downstream
from Beaver Creek. Datum of gage is 1, 981. 31 ft above mean sea level, datum of 1929,

Drainage area, —3, 840 square miles, of which 3, 560 square miles contribute directly to surface
runoff,

Gage-height record. —~ Water-stage recorder graph except May 1, when there was no gage-height
record, May 2, when one daily wire-weight gage reading was used, and May 3, 21, 22, July 12,
15, when graph was estimated for part of each day,

Discharge record. ~Stage-discharge relation defined by current-meter measurements, Shifting-
control method used May 2-19, Discharge interpolated on May 1.

Maxima, —~May-~July 1851: Discharge, 4,260 cfs 6 a.m. July 19 (gage height, 17.10 ft).

1945 to April 1851: Discharge, 7, 430 cfs June 22, 1947 (gage height, 20.10 ft), from rating
curve extended above 4, 800 cfs.

Remarks, —Natural flow affected by irrigation development above station,

.

Mean discharge, in second-feet, 1951

Day May June July “ Day | May June l July Day May June July
.1 31 103 6l6|l 11 26| 232 302f 21 557 359| 1,330
2 31 48| 622l 12 25 222 895 22 818 381f 1,130
3 29 72 440§ 13 25| 156 1,280 23 244 854 723
4 26 62| 2731 14 24 135) 1,290| 24 180 849 593
5 25 57| 261 15 25 122| 1,160) 25 255 858 603
6 25 58| 219 16 25 347 1,370 26 384 856 552
7 25 52 191jl 17 26| 348] 1,780§ 27 478] 895 355
8 27 467 172)f 18 31 351y 3,0104 28 369 948 520
9 261 1,190 159 19 37 363 3,800 29 246 1,010 425
10 26 811 149)1 20 85 355| 2,430f 30 169 890 464
31 125 - 510
Monthly mean discharge, in second-feet .......... Ceseeesnenns P 142 450 891
8,740 26,760 54,790
0.04 0.13 0.27

Gage height, in feet, and disch rge, in s d-feet, at indicated time, 1951
5. | Gage Dis- GageTDis- Gage| Dis- Gage Dis- | Gage Dis- | Gage Dis~
3 height| charge |height| charge | height| charge |height| charge | height| charge | height| charge
= July 8 July 9 July 10 July 11 July 12 July 13
2 8.19 261| 8.71 328
4 8,28 272| 9.36 424{12.81| 1,160
6 8.18 260[11.03 727
8 8.16 257[12.15 974]13.07| 1,240
10 8.18 260(12.62| 1,110
N 8.40 287(12.61 | 1,100[13.30| 1,310
2 8.67 323(12.48 [ 1,060
4 8.82 344(12,44 | 1,050]13.44| 1,350
6 8.94 361[12.46 | 1,060
8 8.98 366(12.51 | 1,070|13.52| 1,380
10 8.98 366 /12.60 | 1,100
12 8.92 358(12.65 | 1,120{13.54| 1,380
July 14 July 15 July 16 July 17 July 18 July 19
2 13.82| 1,490[15.54| 2,500[17.01| 4,140
4 [13,54] 1,380{12.62| 1,110[135.29| 1,310[13.87| 1,510[15.68| 2,630(17.05| 4,200
6 13,92 1,530[15.74| 2,690 (17.10( 4,260
8 13,51 1,370{12.65| 1,120 13.41| 1,340 [14.00| 1,560(15.84| 2,790(17.0L| 4,140
10 h4.10] 1,600[15.93| 2,880(16.87| 3,960
N 3.37| 1,330(12.75| 1,140 3,51 1,370 [14.25| 1,660[15.96 | 2,910(16.72| 3,770
2 n4.44| 1,760]16.07 | 3,020 [16.65| 3,690
4 13,23} 1,260[12.86( 1,180 [13.59| 1,400 14.74| 1,910{16.13| 3,080[16.57| 3,590
6 nN4.95] 2,040|16.25 | 3,220[16.51] 3,520
8 he.s3| 1,170[13.03| 1,230 [13.69 | 1,440 i5.07| 2,120(16.46 | 3,460[16.42| 3,410
10 hs.23| 2,230[16,71 | 3,760(16.34] 3,320
12 [t2.70] 1,130]13.14] 1,260113.78) 1,470 [15.36 | 2,34016.86 | 3,950{16.30] 3,270
July 20 July 21 July 22 July 23 July 24 . July 25
2 he.13] 3,080
4 16.04( 2,990
6 hs.o1| 2,860
8 i5.80| 2,750
10 15,72 2,870
¥ hi5.51| 2,470
2 hs.32| 2,310
4 hs.10| 2,140
€ ha.81| 1,960
8 hsa52| 1,800
10 ha 26 1,870
12 he.04| 1,580
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Prairie Dog Creek at Norton, Kans.

Location, - Lat 39050', long, 99053', on line between secs. 2 and 3, T, 38S., R. 23 W., at bridge on
U. S. Highway 283, half a mile south of Norton, Datum of gage is 2,217,.91 ft above mean sea
level, datum of 1929,

Drainage area. ~ 721 square miles.

Gage-height record. — Water-stage recorder graph except for periods May 22-31, June 5-8, 10-—17,_
20-22, July 17-381, for which graph was drawn based on once-daily, or more frequent, wire-weight
gage readings, and June 18, 19, when there was no record,

Discharge record. —Stage-discharge relation defined by current-meter measurements. Shifting-
contro]l method used May 1-5, June 26 to July 10, July 16-31. Discharge for days of no gage-height
record estimated on basis of trend of flow.

Maxima. ~May-July 1951: Discharge, 14,400 cfs 8 p.m. July 12 (gage height, 23,65 ft in gage well,
24, 20 ft from outside gage).

1944 to April 1951; Discharge, 8,080 cfs June 22, 1947 (gage height, 22.38 ft in gage well).

Mean discharge, in second-feet, 1951

Day May June July |l Day| May Jung July Day | May June JLly__‘
1 11 65| . 82| 11 10 1991 1,390 21 197 83 123
2 11 56 89|t 12 8.2 463 6,710 22 724| 2,230 351
3 10 46 71l 13 8.2 305| 4,050 23 822| 3,290 257
4 10 39 581 14 8.2 318f 2,800% 22 282 1,420 106
5 10 40 50 1s 8.6 286 1,730f 25 s27 840 74
6 10 58 44 16 29 246 729 26 455 439 &7
7 10 40 40 17 17 155 318f 27 158 208 62
8 10 122 36( 18 12 75 2228 28 131 148 58
9 18 82 31| 19 15 50 173 29 97 115 55

10 24 95 60ff 20 13 42 145§ 30 81 92 54

31 74 - 54
Monthly mean discharge, in second-feet ...........c... beeseseaane .o 123 388 648
Runoff, in acre~feet ........o0uvvaiernnaes . 7,540] 23,100] 39,850
Runoff, ininches .......c.0c0vinnan. 0.20 0,60 1.04

Prairie Dog Creek near Woodruff, Kans.

Location, —Lat 40°00'30", long. 99°20'50", in SE{NEf sec. 33, T. 1 N., R. 18 W., at bridge on
county road, 0.6 mile north of Kansas-Nebraska State line, 4} miles northeast of Woodruff, 6
miles south of Alma, Nebr., and 12 miles upstream from mouth. Prior to May 8, 1951, at site
2-3/4 miles upstream at different datum.

Drainage area, —1, 050 square miles, .

Gage-height record, —Water-stage recorder graph May 1-7, and graph based on wire-weight gage
readings thereafter,

Discharge record, ~Stage-discharge relation defined by current-meter measurements below 6, 500 cfs
and extended to peak stage. Shifting-control method used May 1-7, July 19-28,

Maxima, —May-July 1851: Discharge, 8, 560 cfs 9:30 a, m, July 14 (gage height, 19.25 ft, from flood-
marks) .

1929-32, 1945 to April 1951: Maximum gage height, 21,04 ft June 23, 1947, site and datum
then in use (discharge not determined).

Remarks. —Natural flow affected by irrigation development above station.

Mean discharge, in second-feet, 1951

Day May June July “ Day | May —I June July Day May I June July
1 14 62| 166f 11 12 477 1,060f 21 873 103 253
2 14 66, 140f 12 11 770[ 2,570] 22 926 480 850
3 13 48 132 13 22| 206f 4,650 23 582 1,310 890
4 13 42| 137) 14 27 350| 7,830 24 789 1,750 499
5 11 3ql 122 15 21 287] 4,450 25 459] 2,120 286
6 11 40| 111 16 25 283 2,800 26 292] 1,310 204
7 10 131 102 17 27 243 1,610f 27 592 548 166
8 11| 1,060 93l 18 21 186 568 28 287, 247] 1,460
9 11} 1,660 89|l 19 20| 154 4154 29 208 307 274
10 12 392 87) 20 68 108 327) 30 158 276 340

212675 0-52-5
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Prairie Dog Creek near Woodruff, Kans.—Continued

Gage height, in feet, and discharge, in second-feet, at indicated time, 1951

. |Gage | Dis- [ Gage| Dis- | Gage| Dis- GageT Dis- | Gage| Dis- | Gage| Dis-
g | height| charge |height| charge | height| charge |height| charge ight| charge | height| charge
= July 8 July 9 July 10 July 11 July 12 July 13
2 4.70 128(16.40| 1,800[17.85] 3,790
4 5.80 206(16.55] 1,880(17.90| 3,92
6 8.00 415116,75| 2,020{18.00| 4,19
8 11.20 825/16.90| 2,140(18.05| 4,340
10 13.50| 1,200[17.10] 2,370|18.05] 4,340
N 14,30 1,340[17.20| 2,510]17.95) 4,060
2 14.80| 1,430|17.35) 2,740{17.95| 4,060
4 15.10| 1,490(17.45| 2,910/18,00| 4,190
6 15,40| 1,540|17.55| 3,100/18.20] 4,780
8 15.70| 1,600(17.65| 3,310/18.50] 5,740
10 15.90| 1,640/17.70| 3,420|18.80] 6,790
12 16.20| 1,700{17,80{ 3,660[19.00| 7,540
July 14 July 15 July 16 July 17 July 18 July 19
2 l19.15| 8,140(18.50| 5,740|17.65) 3,310(17.05| 2,100[11.70 802
4 119.25| 8,560|18.40| 5,410[17.60| 3,200[17.00]| 2,020{11.10 718
6 |19.25| 8,560(18.30( 5,090[17.60| 3,200 [16.95| 1,980(10.50 638
8 |19.25| 8,560[18.20| 4,780 (17.55| 3,100 [16.90| 1,920/10.00 572
10 l19.25| 8,560(18.10{ 4,480017.50| 2,910 [16.70| 1,780 9.70 536
N f19.20| 8,350(18.00| 4,190 [17.45| 2,820 [16.50| 1,670| 9.50 512
2 19.10| 7,940{17.95| 4,060 17.40! 2,86016.00] 1,530| 8.40 500
4 l19.00] 7,540017.90| 3,920 f27.35| 2,580 |15.30| 1,400| 9.25 482
6 hs.os| 7,350[17.85| 3,790 p7.30] 2,510 [14.60| 1,280| 9.15 470
13 18.85| 6,980[17.80| 3,660[17.20| 2,310(13.80( 1,140| 9,05 459
1o [}8-75| 8,61017.75]| 3,540 17.15) 2,200 13.10| 1,020| 8.95 448
2 ?e.so 6,080 /17.70] 3,420h7.10] 2,140)12,4 910l 8,90 442
July 20 July 21 July 22 July 23 July 24 July 25
2 7.20 270 p2.90 990 [10. 40 624
4 9.00 454 N3,00| 1,010(10.20 598
6 12.00 848 §5.1o 1,020 [10.00 572
8 i3.70 | 1,120 fi3.00| 1,010] 9.80 548
10 h3.75 | 1,130 12.85 982/ 9.60 524
N 13.20| 1,040 12.50 926| 9.40 500
2 12,70 958 [12.10 862| 9.15 470
4 12,60 942 11.80 818| 8.90 442
6 12.55 934 [11.60 788| 8.70 420
18 12.60 942 [11.30 746| 8.55 404
12,70 958 [11.00 704| 8,30 377
12 12.80 974 10.70 664] 8.10 357

Turkey Creek at Naponee, Nebr,

Location, —Lat 40°04'30", long. 99°08'20", in SWiSW} sec. 4, T. 1 N., R. 16 W., at bridge on State
Highway 3 at Naponee, three-quarters of a mile upstream from mouth,

Drainage area, =160 square miles.

Gage-height record. —Wire-weight gage read twice daily. Gage heights computed from graphs based on
gage readings May 16, 20-23, June 22, July 10-14.

Discharge record. —Stage-discharge relation defined by current-meter measurements below 1, 200 cfs
and extended to peak stage. Shifting-control method used.

Maxima, —May-July 1951: Discharge, 635 cfs 8 a.m. July 11 (gage height, 6,14 ft).

April 1948 to April 1951: Discharge, 1, 920 cfs Sept. 20, 1950 (gage height, 9.50 ft, from gage

reading at crest).

Mean discharge, in second-feet, 1951

Day May June July § Day| May June July Day May June July
1 18 17 14 | 11 14 16 349 J 21 179 17 14
2 16 20 134 12 14 16 396 ff 22 92 23 15
3 15 16 13 ) 13 30 21 13
4 15 15 13 | 14 24 19 13
5 14 15 12 15 23 17 13
6 14 23 12 | 16 21 17 i3
7 14 24 12 || 17 18 16 13
8 14 20 1z § 18 17 15 13
9 14 18 i2 19 23 15 13

10 14 16 15 20 22 14 12

i8 - 11
Monthly mean discharge, in second-feet ... ee 26.0 17.3 41.9
Runoff, in acre-feet .......... eereeeienes . -] 1,600 | 1,030 { 2,580
Runoff, in inChes . .utiuuuiuu i vttt iinneeineeeaneeansocsnnennan 0.19 0.12 0.30
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Republican River near Bloomington, Nebr.

Location, —Lat 40°04'00", long. 99%0210" (revised), in NWiSE} sec. 8, T. 1 N., R. 15 W., on right
" bank 600 ft downstream from county highway bridge, 2 miles south of Bloomington, 24 miles down-
stream from Cottonwood Creek, and 13} miles downstream from Harlan County Dam. Datum of
gage is 1, 824,15 ft above mean sea level, datum of 1929,

Drainage area, —20, 800 square miles, of which only 15, 100 square miles contribute directly to surface
runoff,

Gage-height record. ~ Water-stage recorder graph except period 7 a.m. June 20 to 8 a. m. June 29,
when there was no gage-height record. The graph was estimated on parts of several other days.

Discharge record. —Stage-discharge relation defined by current-meter measurements. Shifting-control
method used.

Maxima, ~May~July 1951: Discharge, 11, 500 cfs 9 a.m. May 22 (gage height, 7.14 ft).

1929 to April 1951: Discharge, 2601000 cfs June 1, 1935 (gage height, 20.4 ft, from floodmarks,
site then in use), by slope-area method.

Remarks. —Natural flow affected by irrigation d lop t above ion, and by storage in Bonny,
Enders, and Medicine Creek Reservoirs.

Mean discharge, in second-feet, 1951

Day May June July Day| May | June July Day May June July
1 738 1,330] 2,080f 11 290{ 2,670] 4,090f 21 7,670 3,500 3,590
2 sg82| 1,510 1,770) 12 278 3,360| 8,660 22 | 10,000/ 2,500f 2,640
3 496/ 1,360{ 1,660| 13 278| 3,190| 7,110 23 5,090 4,000| 2,120
4 452 1,190} 1,390 14 318 2,320] 7,570 24 3,780 4,500 2,520
5 405| 1,050 1,220f 15 318] 1,980 6,570) 25 3,440] 4,000] 2,700
6 367 1,240 1,140| 16 3,980 1,830 5,520) 26 | 3,660, 3,700| 2,240
7 336 1,280| 1,050) 17 4,920 1,750 4¢,960f 27 2,410 3,500| 1,880
8 314| 1,360 978f| 18 2,500} 1,560 3,720f 28 2,110 2,800{ 1,850
9 310| 4,290 9z2ff 19 2,000] 3,390, 5,540] 29 1,740] 2,550| 2,560
10 302| 3,880 go8f =20 2,000| 2,970| 5,070f 30| 1,580] 2,520| 1,840
. 31 1,570 - 1,880
Monthly mean discharge, in second-feet ......... ceteninenes ceneeane 2,071 2,569 3,153
Runoff, in acre-—feet .....coovueeransrcaen 127, 400| 152,900 | 193,900
Runoff, in inches ....... 0.11 014 0,17
Gage height, in feet, and discharge, in second-feet, at indicated time, 1951
. | Gage Dis- Gage Dis~ Gage| Dis- Gage Dis- Gage Dis~ Gage Dis=-
3 | height] charge ]height] charge | height| charge |height] charge ]| height| charge | height] charge
= July 8 July 9 July 10 July 11 July 12 July 13
2 2.84| 1,130| 6.05] 8,640
4 2.97| 1,320 6.12| 8,810
6 3.,03| 1,410| 6.16| 8,900| 5.75| 6,550
8 3.17]| 1,580/ 6.18| 8,950
10 3.50| 2,000| 6.18| 8,950
N 4.98| 4,400 6.17| 8,930 6.00| 7,070
2 5.20| 5,120} 6.22| 8,810
4 5.40| 5,860| 6.05| 8,640
6 5.57| 6,590] 6.01| 8,540] 6.39| 7,920
8 5.71| 7,200| 5.88| 8,240
10 5.85] 7,830| 5.82} 8,100
12 5.96| 8,310/ 5.89| 8,260| 6,22| 7,540
July 14 July 15 July 16 July 17 July 18 July 19
2 4.99] 3,860| 5.05| 3,950
4 4,88} 3,700| 5.09| 4,010
6 | 6.12] 6,690| 6.63| 6,820| 6.16| 5,880 5.68| 4,990| 4.81| 3,590| 5.14| 4,090
8 4,81| 3,590( 5.77| 5,160
10 4.83| 3,620| 6.33| 6,210
N |e.31] 7,090]| 6.49| 6,520} 5.92| 5,410 5.64| 4,920] 4.85| 3,650] 6.45| 6,450
4 4.86| 3,660 6.46( 6,470
4 4.87] 3,680)] 6.41| 6,370
6 | 6.98| 8,590| 6.38| 6,310]5.81| 5,230| 5.72| 5,070| 4.91| 3,740| 6.37| 6,290
8 4.92| 3,760( 6.35| 6,250
10 4,98 ] 3,840| 6.33| 6,210
12 | 6.81} 8,190| 6.29| 6,130]|5.74| 5,100}5.17| 4,140| 5.02| 3,900| 6.24] 6,030
July 20 July 21 July 22 July 23 July 24 July 25
216.09] 5,750) 5.25] 4,250 4.42| 3,000
4 16.00] 5,580|5.20| 4,170 4.40| 2,980
6 |s.90| 5,390 5.12| 4,050} 4.36| 2,920
815,79 5,190]5.00| 3,880 4.36| 2,920
10 | 5,73 5,080] 4.87| 3,660} 4.36| 2,920
N|s5.68f 4,990 4.77| 3,520 4.37 | 2,940
215.65| 4,940} 4.69| 3,400 4.34| 2,900
41559 4,840 4.60| 3,280 4,31 | 2,860
6 | s.52| 4,720| 4.54| 3,190 13.95| 2,410
8 15.47{ 4,630 4.47( 3,090 {3.51( 1,930
10 | 5241} a,530) 4.41} 35020 3.22]| 1.650
12 |5.34| 4,410)4.36| 2,950]3.27] 1,600
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Center Creek at Franklin, Nebr.

Location. ~Lat 40%06'30", long. 98°57'50", in SEXSW} sec. 36, T. 2N., R. 15 W., at bridge on
State Highway 3 at Franklin, 1} miles upstream from mouth, Datum of gage is 1, 828. 07 ft above
mean sea level, datum of 1929,

Drainage area.—111 square miles.

Gage-height record. ~Staff gages read twice daily. Gage heights for period July 11-17 obtained from
graph based on gage readings.

Discharge record, —Stage-discharge relation defined by current-meter measurements below 420 cfs an
and by slope-area determination at gage height 6. 8 ft. Shifting-control method used,

Maxima. ~May-July 1951: Discharge, 815 cfs 9 a.m, July 11 (gage height, 3,00 ft),

1948 to April 1951: Discharge, 3,150 cfs Sept. 20, 1950 (gage height, 6.8 ft, from floodmarks),
by slope-area method,

Remarks. —Natural flow affected by irrigation development.

Mean discharge, in second-feet, 1951

Day May June July Day | May June July Day | May | June July
1 7.8 6.4 3.4 11 7.5 8.3 | 475 21 12 3.1 7.1
2 7.3 6.2 3.2 i2 7.5 6.0 | 376 22 8.0 3.5 7.1
3 7.3 5.8 3.2 13 7.5 5.4 | 224 23 4.1 3.2 5.8
4 7.3 5.8 3.4 14 7.8 5.4 | 108 24 4.2 3.2 5.4
5 7.5 6.7 3.4 15 7.8 4.1 58 25 4.4 3.2 4.7
6 6.4 8.0 3.4 16 9.9 3.2 23 26 4.4 3.2 4.4
7 6.4 7.8 3.4 17 13 2.8 14 27 4.7 3.5 4.2
8 7.1 6.7 3.4 18 13 2.9 8.0 28 5.2 3.5 4.1
9 7.5 7.3 3.5 19 12 2.8 7.1 29 5.2 3.5 4.0

10 7.3 7.3 3.6 20 12 3.0 7.3 30 5.2 3.4 4,0

31 5.6 - 3.8

Monthly mean discharge, in second-feet ........covvurevrrncvenneses 7.51 4.84 44.8
Runoff, in acre~feet ................. eeeecratcctiranse esssas 462 288 2,750
Runoff, in inches ..... . e . Cievees 0.08 0.05 0.47

Thompson Creek at Riverton, Nebr,

Location, = Lat 40%05'25", long. 98%45'45", in NW} sec. 2, T. 1 N., R. 13 W., on left bank, at
bridge on State Highway 3 at west edge of Riverton, 200 ft upstream from Chicago, Burlington
& Quincy Railroad bridge, and half a mile upstream from mouth, Datum of gage is 1, 753.38 ft
above mean sea level, datum of 1929,

Drainage area. —295 square miles,

Gage-height record. —Water-stage recorder graph, The graph was estimated during parts of several
days.

Discharge record. —Stage-discharge relation defined by current-meter measurements below 2, 000 cfs
and by slope-area determination of peak discharge.

Maxima, —May~July 1951: Discharge, 2,530 cfs 8 a.m. July 11 (gage height, 6.83 ft).

1948 to April 1951: Discharge, 12,200 cfs July 9, 1950 (gage height, 11,90 ft), by slope-area

method.

Remarks. —Natural flow affected by irrigation development above station.

Mean discharge, in second-feet, 1951

Day May I June L July Day | May June ‘ July Day May June July
1 26! 36 40f 11 24 86) 1,510f 21 70| 79 35
2 25 72 3g)| 12 24 84 967) 22 67 105 37
3 24 50 32| 13 25 83 344f 23 36 18 34
4 24 47, 27| 14 25 83 77 24 22 70 32
5 25 48 24f 15 24 84| s7 25 23 €3 30
6 24 184 2 16 24 82 46j| 26 22 69 28
7 23 377 23l 17 513 81 42§ 27 22 82 27
8 26 138 22| 18 150 81 471 28 24 60 26
9 24 103 22 19 84 78 41ff 29 24 51 25
10 23 91 4l9fl 20 64 77 36§ 30 23| 44 23
31 23 - 22
Monthly mean discharge, in second-feet .........cevvccsrenocssnnans 43.8| 88.8 134
Runoff, in acre-feet . . - . 2,690 5,280; 8,240
RUnoff, in InChes .u.viuveetviieneannunnrarosronssoosaonnracssonns 0.17 0.34 0.52
Gage height, in feet, and discharge, in d-feet, at indicated time, 1951
t. |Gage Dis- | Gage| Dis- Gage| Dis- | Gage Dis- | Gage | Dis- | Gage| Dis-
5 height| charge |height| charge | height] charge |height| charge | height] charge | height| charge
= July 8 July 9 July 10 July 11 July 12 July 13
2 3.16 2215.91 1,480] 4.32 580
4 3.17 2216.29 1,800 4.44 640 4.49 590
6 3.31 31| 6.77 2,440 4,73 792
8 3.68 55{6.83{ 2,530 5.00 940 | 4.28 415
10 4,93 530] 6.68 ) 2,350| 5.37 | 1,160
N 4.53 343 1 6.38 2,030| 5.65 1,330} 4.11 278
2 4.58 365 | 5.72 | 1,480] 5.70 | 1,360
4 5.18 731 1 5.12 1,040} 5.61 1,310 3,89 153
6 5.13 705 | 4.72 786 | 5.35 | 1,150
8 5.00 640 | 4.42 830] 5.08 988 | 3.92 162
10 4.84 560 | 4.18 510 4.82 841
1z 6.08 1,590 { 3,98 415§ 4.71 780 | 3.90 156
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Elm Creek at Amboy, Nebr,

Location, ~Lat 40%08', long, 98926', in SE{SW} sec. 34, T. 2 N., R. 10 W., at bridge on State High-
way 3, at east edge of Amboy, 200 ft east of Chicago, Burlington & Quincy Railroad track, 2 miles
upstream from mouth, and 4} miles east of Red Cloud. Datum of gage is 1,666. 33 ft above mean
sea level, datum of 1929, .

Drainage area, —54 square miles.

Gage-height record. — Wire-weight gage read daily most days. Gage heights computed from graphs
based on gage readings May 21, 22, June 1-8, 22~26, July 10-14, 22, 23.

Discharge record. —Stage-discharge relation defined by current-meter measurements below 2, 200 cfs
and extended to peak stage. Shifting-control method used.

Maxima, — May-July 1951: Discharge, 1,950 cfs 1 a.m. July 11 (gage height, 7.00 ft).

1948 to April 1951: Discharge, 3, 860 cfs Sept. 20, 1950 (gage height, 8,45 ft).

Mean discharge, in second-feet, 1951

Day May June July Day | May June July Day May June July
1 16 25 18l 11 14 16 ] 1,040 §f 21 30 20 19
2 15 569 18l 12 14 14 9 22 31 79 31
3 15 98 18 11 13 14 14 105§ 23 20 42 28
4 14 56 18 | 14 15 20 38 || 24 17 28 23
5 14 50 18 15 15 28 25 [f 25 17 23 22
6 14 70 18 § 16 15 16 20 || 26 17 83 21
7 14 150 171 17 20 16 20§ 27 16 26 20
8 15 25 17 | 18 18 16 21 || 28 17 23 21
9 15 18 17 § 19 16 16 20 || 29 17 22 20

10 15 16 878 | 20 15 17 20 | 30 17 20 19

31 17 - 19
N hly mean discharge, in d-feet ......... 16.7 53,2 89.7
Runoff, in acre-feet .......c.vivivnnensn. .| 1,030 | 3,170 } 5,520
Runoff, in inches ............ Neseecssvssasenns eresseseasararoasen 0.36 i.10 1.92

Republican River near Guide Rock, Nebr,

Location. ~Lat 40°03'50", long. 98°22'40", in SEINE} sec. 7, T. 1 N., R. 9 W., 300 ft upstream
rom Willow Creek, a quarter of a mile downstream from Courtland diversion dam, and 2 miles
southwest of Guide Rock. Datum of gage is 1,629,13 ft above mean sea level, datum of 1929,

Gage-height record, —Water-stage recorder graph.

Discharge record. —Stage-discharge relation defined by current-meter measurements below 14, 000 cfs.
Shifting-control method used,

Maxima. —May-July 1951 Discharge, 14, 300 cfs 2 p. m. May 22 {(gage height, 9.82 ft).
. August 1950 to April 1951: Discharge, .10, 300 cfs Sept. 20, 1950 (gage height, 8.47 ft).

Remarks, ~Natural flow affected by irrigation development above station, and by storage in Bonny,
Enders and Medicine Creek Reservoirs,

Mean discharge, in second-feet, 1951

Day May June July Day | May June July Day May June July
1 1,100| 2,510 2,670f 11 395] 4,480} 12,000) 21 4,880] 2,460| 5,510
2 842] 8,540| 2,240( 12 372| 3,260| 12,100 22 | 12,600| 3,730} 5,130
3 669 2,360 1,990§ 13 351| 4,890 8,310 23 5,880| 2,600) 3,110
4 588| 1,890| 1,800§ 14 390] 3,330| 7,900 24 3,940| 5,550| 2,840
5 5491 1,680{ 1,510} 15 404| 3,220f 8,750 25 3,730] 5,150} 3,210
[ 506} 2,240 1,380} 16 706} 2,380| 6,640f% 26 3,550| 5,080} 2,980
7 461] 7,140| 1,260) 17 3,680 2,050| 6,000f 27 3,400 4,600] 2,650
8 428{ 2,480f 1,100( 18 3,080| 1,840 5,490 28 2,600 4,280} 2,210
9 413} 3,670] 1,010} 19 2,130| 1,580 4,850§ 29 2,250 2,960} 2,350
10 43| 6,430] 3,930 20 | 1,s800| 3,440| 7,330] 30| 1,770| 2,800| 2,960
1,590 - 2,040
Monthly mean discharge, in second-feet ......... . 3,619 4,298
RUNOf, in BCTE-FEEL .. \vuvennnssnnnneennn. 215, 400 |264,300

Runoff, in inChes ......covviiverennennnsn .o - -
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] Republican River near Guide Rock, Nebr,—Continued
Gage height, in feet, and discharge, in second-feet, at indicated time, 1851

.. |Gage [ Dis- GageT Dis- | Gage| Dis- | Gage| Dis- | Gage| Dis- | Gage| Dis-
3 geight charge |height| charge | height| charge |height| charge | height| charge | height] charge
= July 8 July 9 July 10 July 11 July 12 July 13

2 3.03 og3] 7.77| 9,280 7.87| 10,500/ 8.43 10,203
4 3.03 983] 8,20{ 10,900 8.06| 10,800 8.25| 9,72
6 3,07| 1,010| 8.57| 12,600 8.33| 11,000| 8.04f 9,20
8 3.92 1,830| 8.84( 14,000| 8.68| 11,400| 7.83| 8,68
10 4.79| 3,000] 8.81| 14,200| 9.07| 12,300 7.65| 8,250
N 5,78 4,500| 8.65| 14,000] 9.50| 13,300| 7.49| 7,880
2 6.25| 5,340| 8.38| 13,800] 9.70| 13,900| 7.35] 7,569
4 6.73| 6,260| 8.02| 13,000| 9.62| 13,700 7.22{ 7,27
6 6.811 6,420| 7.64| 11,600| 9.48| 13,200 7.17| 7,17
8 6.67| 6,140| 7.51] 10,900| 9.28]| 12,600| 7.19| 7,210
10 6.80| 6,400| 7.64| 10,700| 9.01} 11,800| 7.26{ 7,360
12 7.26] 7,580 7.74] 10,400| 8,69| 10,900 7.34] 7,540

July 14 July 15 July 16 July 17 July 18 July 19
2 5.74| 4,430
4 7.87| 8,760 5.72| 4,390
6| 7.57| 8,060 7.04| 6,89 6.63| 6,060 6.56| 5,920] 5.73] 4,410
8 8.01| 9,120 N -] 5.74) 4,439
10 5.76| 4,460
N | 7.631 8,200| 8.08| 9,300| 6.90| 6,600} 6.62| 6,040{ 6.57| 5,940] 5.78| 4,500
2 5.80| 4,530
4 8.04| 9,200 5.82| 4,560
6 | 7.40| 7,870 6.76] 6,320| 6.76| b5,940] 6.57| 4,970] 5.87| 4,650
8 7.67| 8,300 6.13] 5,200
10 6.82] 6,640
12 | 7.59] 8,110f 7.30| 7,450] 6.66] 6,120| 6.52| 5,850] 5.76| 4,460] 7.25| 7,600
July 20 July 21 July 22 July 23 July 24 July 25

2

41 7.44] 8,080

g . 6.42] 5,920

15 | 7-38] 7,950

g 7.19} 7,520| 6.23, 5,560

4| 6.94] 86,980

6 6.00| 5,130

8 | 6.73] 6,540

10

12 | 6,57] 6,220| 5.72] 4,630

Republican River near Hardy, Nebr.

Location, —Lat 40°00', long. 97°56', in sec. 6, T. 1 S., R. 5W., 1} miles southwest of Hardy.
“Datum of gage is 1, 501.46 ft above mean sea level, datum of 1929, N
Drainage area. - 22, 400 square miles, of which 5,700 square miles are largely non-contributing.
Gage-height record, —Water-stage recorder graph except for periods May 1-16, 20, May 28 to
June 1, June 4-6, 9, 16-20, June 28 to July 19, July 23-31, for which a graph was drawn based
on twice-daily wire-weight gage readings,
Discharge record, —Stage-discharge relation defined by current-meter measurements, Shifting-
control method used June 2 to July 31.
Maxima. ~ May-July 1951: Discharge, 18,600 cfs 11:45 a, m. June 2 (gage height, 12,59 ft).
1932 to April 1951: Discharge, 225,000 cfs June 2, 1935 (gage height, 19.4 ft), by slope-area
method.
Remarks. ~Some regulation at low flow by power plant 8 miles above. Many diversions above station
for irrigation.

Mean discharge, in second-feet, 1951

Day May June July Day | May June July Day May June July |
1 1,080] 1,480 3,210f 11 457] 5,600 16,300} 21 3,150| 4,460| 5,760
2 - 1,310 13,300] 2,940) 12 420| 3,770{ 14,600} 22 { 12,000, 5,900 5,460
3 820 4,330 2,570 13 396! 4,150| 11,400f 23 7,370 5,300] 4,560
4 670F 2,020{ 2,4400 14 432} 4,750} 6,180} 24 3,840 4,970} 2,640
5 576/ 1,570 2,350} 15 478| 4,170 7,880 25 2,970 6,640 3,100
6 541 1,940 2,110| 1s 499 3,210 6,810 26 2,810 6,000 3,210
7 506| 12,300 2,070f 17 2,260 2,730 5,120 27 2,910f 6,360) 3,770
8 464] 4,200] 1,880} 18 4,090 2,460 5,140f 28 2,000] 4,220 3,940
9 414] 2,300 1,780} 19 2,760 2,270 4,080 29 2,070, 3,580] 2,370

10 464| 6,220 6,240) 20 2,110 3,050/ 6,010] 30 1,560 3,180 2,728

- 2,7
4] 4,548| 4,884
270,600| 300,300
0.23 0.25




MISSOURI RIVER BASIN 61
White Rock Creek at Lovewell, Kans.

Location. —Lat 39°53', long, 97°59', in SW} sec. 15, T. 2S., R. 6 W., on county bridge half a mile
northwest of Liovewell, Kans,

Drainage area. —358 square miles.

Gage-height record. —~Graph drawn on basis of wire-weight gage readings made gerferally three times
daily, more frequently during high stages.

Discharge record. —Stage-discharge relation defined by current-meter measurements below 5, 200 cfs
and extended to peak stage on basis of logarithmic plotting and current-meter measurements made
in 1950 about 7 miles upstream at State Highway 14 bridge. Shifting-control method used July
24, 25.

Maxima. —May-July 1851: Discharge, 9,800 cfs 7:30 p.m. June 7 (gage height, 20.6 ft}.

1946 to April 1951: Discharge, 23, 300 cfs July 10, 1850 (gage height, 22.8 ft, present site and
datum) .

Mean discharge, in second-feet, 1951

Day May June July Day | May June July Day May June July
1 538 94| 118 11 44 261| 2,410f 21 452| 1,270 146
2 287 1,500 109§ 12 43 234 5,040 22 441 1,810 202
3 108{ 2,060 97ff 13 41 355| 4,220f 23 438 1,580 340
4 73 €693 87l 14 44 382 1,510§ 24 176 715 434
5 60 158 80H 15 60 333 320] 25 105 220 142
6 54 152 79| 186 52 170 224 26 77 182 98
7 49 5,310 78 17 76 118 1764 27 62 159 125
8 47 5,380 72l 18 170 111 172f 28 54 139 1,070
9 471 1,390 68l 19 147 96 179¢ 29 89 123 330
10 45 461 574ff 20 91 94 186§ 30 179 122 148
i72 - 96
Monthly mean discharge, in second-feet ...... . 139 856 610
Runoff, in acre-feet .....cv0vvieeininicaninnnens .. . 8,570} 50,920| 37,540
Runoff, in inches ,......... Wi e taeecee et s ereeasaoaeesatsensaen 0.45 2.67 1.97
Gage height, in feet, and discharge, in d-feet, at indicated time, 1951
« | Gage Dis- Gage Dis- Gage| Dis- Gage Dis- Gage | Dis- Gage Dis-
3 | height| charge |height| charge | height| charge |height| charge | height| charge |height] charge
= July 8 July 9 July 10 July 11 July 12 July 13
2 4.64 64 116.00 2,010}17.23 2,390
4 4.64 64[16.59{ 2,150{17.29| 2,420
6 4.65 64|16.93| 2,260(17.52| 2,550(19.33| 4,890
8 4.77 70 17.18 2,360)18.18 3,030
10 5.50 118 17.35 | 2,450)18.90| 3,780
N | 4,81 73] 4.69 66| 6.80 238 [17.52| 2,550}19.35| 4,950(18.84]| 3,700
2 8.12 405 (17.63 | 2,630(19.72 | 6,280
4 9.75 667 |17.68 2,67020.00 7,400
[ 11.75 1,050 [17.68 2,670120.12 7,880(18.51 | 3,320
8 13.80| 1,490 Q17,55| 2,580(20.08 | 7,720
10 h14.65] 1,690 {17.40| 2,480{20.00| 7,400
12 | 4.76 70| 4.64 64 15.40| 1,870 17.28 | 2,410]19.88} 6,920]18.21| 3,080
July 14 July 15 July 16 July 17 July 18 July 19
2 |18.06 2,940
4 D7.80| 2,750
6 N7.45| 2,510} 7.65 340 6.10 168 6.00 159
8 N6.50) 2,130
10 14.00| 1,530
N p2.10} 1,120} 7.38 307 | 6.66 223 16.13 171 | 6.13 171} 6.19 176
2 [1.05 910
4 f0.25 757
6 |9.65 6491 7.18 283 6.21 178 6.39 195
8 | 9.20 572
10 {8.75 500
12 18.35 440 | 6.98 259 | 6.37 193 | 6.25 182 | 6.05 164 | 6.50 208
July 20 July 21 July 22 July 23 July 24 July 25
2 6.83 241 0.00 712
4 5.68 132 | 6.64 220 | 9.55 631
6 | 6.46 202 6.50 206 { 9.06 550 6.02 157
8 5.91 151 | 6.37 193 | 8.77 503
10 6.33 189 | 8.69 490
N |6.29 185 | 5.84 145 [ 6.41 197 [6.37 193 | 8.63 482 | 5.83 140
2 6.90 249 { 8.30 432
4 6.87 246 | 7.70 347 17.20 285
6 |86.17 174 8.50 462 | 6.84 242 | 5.63 22
8 7.22 287 |9.27 583 | 6.61 217 .
10 9.90 694 | 6.46 201
i2 |8.06 164 | 5.65 130 | 7.03 265 [10.10 730 | 6.31 185 | 5.50 111
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. Republican River at Scandia, Kans.

Location, —Lat 39°48', long. 97°47', in NE} sec. 17, T. 3S., R. 4 W., at bridge on U, S. Highway 36
at Scandia, 4 miles downstream from Dry Creek, and 4 miles upstream from School Creek. Datum
of gage is 1, 422,91 ft above mean sea level (1929 general adjustment, levels by Corps of Engineers).

Drainage area.—22, 930 square miles, of which 5, 700 square miles is largely non-contributing.

Gage-height record, —Graph drawn on basis of wire-weight gage readings made once daily at low stages,
more frequently at high stages, .

Discharge record. —Stage-discharge relation defined by current-meter measurements below 27,000 cfs
and extended to peak stage on basis of shape of previous rating curve.

Maxima, —May-July 1951: Discharge, 38,100 cfs 8 a.m, July 11 (gage height, 11,60 ft),

1919-25, 1928-44, November 1950 to April 1951: Discharge, 215,000 cfs June 2, 1935 (gage
height, 17.8 ft, from floodmarks).
Stage known prior to flood of June 2, 1935, 14.2 ft June 20, 1915,
Remarks, «~Gage-height record collected in cooperation with U. S, Weather Bureau.

Mean discharge, in second-feet, 1951

Day May June July Day | May June July Day { May June July
1 2,lo00 2,11 3,300 11 599 6,920 27,4001 21 3,600 5,800 6,760
2 1,9101 14,000 3,160 12 564 4,560 20,600] 22 | 11,200 7,120] 6,000
3 1,2500 7,980 2,700) 13 501 4,1000 19,60Qf 23 9,110 8,180 4,640
4 886l 4,420 2,4000 14 494 6,200 11,9001 24 5,500, 5,340 3,250
5 795 2,520 2,260] 15 550| 3,750 10,500 25 4,230 8,020] 3,090
6 711 3,080 1,970 16 585 3,780 8,850f 26 3,970] 6,440 3,160
7 683 13.500 1,8008 17 64 2,870 6,680) 27 3,280 7,480, 3,270
8 648 10,400 1,630 18 3,72 2,500 6,040f 28 3,970 5,180 4,700
9 641 7,040 1,470 19 3,270 2,380 5,3608 29 2,840 4,180| 3,460
10 536 6,520 2,3904 20 2,4 2,340 6,700§ 30 2,700 3,460| 2,710
2,350 - 3,140
2,459 5,739 6,158
151,200{ 341,500] 378,600
0.12] 0.28] 0.31




MISSOURI RIVER BASIN 63
Republican River at Concordia, Kans,

Location, —Lat 39°935'40", long. 97°38'55", in sec. 27, T. 5S., R. 3 W., at bridge on U. S. High~
way 81, half a mile north of Concordia and 7 miles downstream from Buffalo Creek. Datum of
gage is 1, 333, 68 ft above mean sea level, adjustment of 1929,

Drainage area, —23, 540 square miles, of which 5,700 square miles are largely non-contributing.

Gagg-heéght record. ~Water-stage recorder graph except for periods May 6, 8-12, 17, 18, 20,

May 30 to June 1, June 5, 6, 17-20, June 30 to July 10, July 25-31, for which a graph was drawn
based on once-daily wire-weight gage readings. No gage-height record May 29.

Discharge record. —Stage-discharge relation defined by current-meter measurements. Shifting-control
method used July 8-31, Discharge for day of no gage-height record computed on basis of records
for station at Clay Center.

Maxima, ~May~July 1951: Discharge, 33,600 cfs 2 p.m. July 13 (gage height, 11,23 ft).

1946 to April 1951: Discharge, 75,000 cfs June 25, 1947 (gage height, 14,90 ft).

Mean discharge, in second-feet, 1951

Day May June July Day | May June July Day May June July
1 1,580f 2,800, 3,410) 11 735] 8,940 19,300 21 3,920| 10,000| 6,250
2 2,300{ 10,500 3,350f 12 772] 5,960| 24,200} 22 9,810| 13,200| 6,520
3 1,980 8,090 3,280f 13 682 4,220{ 30,400 23 | 12,800| 16,400| 6,140
4 1,370 5,780 3,020[ 14 668| 6,290| 19,200| 24 6,620 9,980 4,620
5 1,110 3,350[ 2,690f 15 712 4,800 11,600[ 25 4,740 9,080{ 4,010
6 966| 2,840| 2,440 16 772 4,400] 10,400] 26 4,140| 7,420] 3,590
7 914 10,800 2,220f 17 s40| 3,720 7,050] 27 3,740 8,120 3,590
8 872| 12,000 1,920f 18 2,990 2,620{ 6,220{ 28 3,820, 6,980 3,950
9 840| 10,000 1,790f 19 4,440| 2,460 5,640 29 2,900 5,560 4,120
10 795| 6,600{ 1,930f 20 3,320 3,460| 4,880[ 30 2,860 4,200 3,170
31 2,660 - 3,200
Monthly mean discharge, in second-feet .......ccoienceirsnrensnaces 2,796 7,019 6,97)'6
Runoff, in acre-feet ..... eveessesecanseeneess |171,900]417,700{424,700
RUNOFE, i1 ANCHES « v vvesoyaseseesansnsassasasnoassassosocassons 0.14 0.33 0.34]
Gage height, in feet, and discharge, in second-feet, at indicated time, 1951
. |Gage | Dis- | Gage| Dis- | Gage] Dis- | Gage| Dis- Dis- | Gage| Dis-
3 | height| charge |height| charge | height| charge |height]| charge | height]| charge |height| charge
= July 8 July 9 July 10 July 11 July 12 July 13
2 5.74 1,760 | 5.88| 4,500.| 9.65 17,900
4 5.74] 1,760 [ 8.50{11,100( 9.75 18,800
61 3,94 1,970| 3.74 1,800 3.73] 1,750 | 9.85]17,900| 9.97] 21,000
8 3,73 1,750 |10.25| 23,800 | 10.20] 23,300
10 3.73 1,750 | 10.52} 26,500 | 10.70| 28,300
N 5.87‘ 1,910 3.76] 1,780 | 3.73] 1,750 |10.47{ 26,000 | 10.90{ 30,300
2 3,73 1,750 {10.33{24,600 | 10.72| 28,500
4 3.73| 1,750 |10.27} 24,000 | 10.46| 25,900
61 3.83 1,860 35.75] 1,770 | 3.80| 1,830 |10.16]22,900 | 10.34] 24,700
_13 4.00| 2,080 |10.00] 21,300 | 10.31] 24,400
e 4.40 2,600 | 9.75|18,800 | 10.42] 25,500
iz 3,§i7 1,830 | 3.74 1,760 | 5.10] 3,500 | 9.65/17,900 | 10 55| 26,800
July 14 July 15 July 16 July 17 July 18
2 110.35| 24,800 | 9.28] 15,200 | 8.75|12,200 | 7.40| 7,850 | 6.50| 6,200
4 ]110.25| 23,800 | 9.15| 14,400 | 8.85(12,800 | 7.27| 7,610 6.53| 6,260
6 {10.12f 22,500 | 8.93| 13,200 | 8.85[12,800 | 7.20| 7,420 | 6.58] 6,38
8 | 9.95| 20,800 | 8.71) 12,000 | 8.74|12,200 | 7.13| 7,380 | 6.62| 6,48
10 | 9.80(19,300 | 8,44 10,900 | 8.56[11,300 | 7.06] 7,200 6.61| 6,450
N | 9.68/18,200 | 8.25/10,100 | 8.36{10,500 { 6.95| 7,050 { 6.56] 6,320
2| 9.55/17,100 | 8.12| 9,780 | 8.12| 9,780 | 6.87| 6,850 | 6.49| 6,180
4| 9.42/16,100 | 8.06/ 9,540 [ 7.89| 9,120 | 6.80] 6,800 [ 6.43| 6,160
6 | 9.40|18,000 | 8.10] 9,700 | 7.73} 8,560 | 6.72] 6,600 | 6.41] 6,120
8 | 9.35/15,600 | 8.23]10,000 | 7.68| 8,300 | 6.65| 6,420 | 6.38| 6,060
10 | 9.35}15,600 | 8.40}10,700 | 7.53| 8,090 | 6.57| 6,350 | 6.34| 5,980 5.58] 5,060
12 I 9,33]15,500 | 8.58| 11,400 | 7.43} 7,940 | 6.54| 6,280 | 6.32] 5,940 5.47] 4,940
July 20 July 21 July 22 July 23 July 24 July 25
2 | 5.40| 4,900 | 6.65| 6,420 | 5.98} 5,560 | 6.40| 6,100 | 5.82| 5,340
4| 5.36| 4,820 | 6.77] 6,720 | 6.01| 5,620 | 6.40| 6,100 | 5.67| 5,240f 4.59| 3,780
6 | 5.32| 4,740 | 6.80| 6,800 | 6.168] 5,820 | 6.47| 6,180 | 5.51] 5,020
8 | 5.30| 4,700 | 6.78| 6,750 | 6.57| 6,350 | 6.52| 6,240 | 5.41| 4,920 4.50| 3,650
10 | 5.30} 4,700 | 6.73| 6,620 | 6.91] 6,950 | 6.53| 6,260 | 5.30| 4,700
N | s5.29| 4,680 | 6.63] 6,380 | 7.13] 7,380 | 6.56| 6,320 | 5.19] 4,580 4.97| 4,240
2 5,29| 4,680 | 6.50| 6,200 | 7.18} 7,500 | 6.55| 6,300 | 5.08| 4,460
4 | 5.30| 4,700 | 6.38] 6,060 | 7.15] 7,420 | 6.52| 6,240 | 4.98] 4,260| 4.94] 4,180
6 | 5.34] 4,780 | 6.24| 5,880 | 7.00] 7,050 | 6.45| 6,160 | 4.88] 4,160
8 | 5.48) 4,920 | 6.12| 5,740 | 6.77] 6,720 | 6.34| 5,980 | 4.81| 4,040] 4.,93] 4,160
10 | 5.87] 5,440 | 6.02| 5,840 | 6.61] 6,450 | 6.18| 5,860 | 4.74| 3,940
12 | 6.37{ 6,040 | 5.97| 5,540 | 6.47{ 6,240 | 5.99| 5,580 | 4.69{ 3,900 4.93| 4,160

Supplemental records,—July 11, 3 p.m., 10.38 ft, 25,100 cfg; July 11, 5 p.m., 10.10
ft, 22,300 cfs; July 13, 1 a.m., 10.52 ft, 26,500 cfs; July 18, 3 a.m., 6.49 ft,
6,180 cfs.
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Republican River at Clay Center, Kans.

Location, —Lat 39921, long. 97°08', in SW} sec, 17, T. 8 S., R. 3 E., at bridge on State High-
way 15, I mile south of Clay Center, and 4 miles downstream from Five Creeks, Datum of gage
is 1,159, 32 ft above mean sea level, datum of 1929.
Drainage area, —24, 570 square miles, of which 5,700 square miles are largely non-contributing.
Gage-height record, —~Water-stage recorder graph except for periods June 19 to 12 m. June 20,
July 2 to 2 a.m. July 10, July 22 to July 31, for which graph was drawn based on daily wire-weight
gage readings.
Discharge record. ~Stage-discharge relation defined by current-meter measurements.
Maxima, ~May-July 1951: Discharge, 51,500 cfs 6 p.m, July 12 (gage height, 22,20 £t).
1917 to April 1951: -Maximum stage, 25.74 ft June 3, 1935, from floodmarks.

Mean discharge, in second-feet, 1951

Day May June July Day { May June July Day May June July
1 5,120 2,810, 5,240f 11 1,000] 7,990 37,400] 21 4,000| 17,500 6,330
2z 3,960 4,990 4,39/ 12 940 9,230 46,000( 22 4,580| 29,300{ 8,870
3 2,830 15,2000 3,920 13 933| 6,290 44,400f 23 | 12,300/ 27,600 9,520
4 2,340 8,690, 3,510f 14 e84 17,6501 36,000} 2¢ 9,410, 18,700] 7,400
5 1,810 5,880 3,200 15 870{ 9,330| 26,4004 25 6,430 11,000 6,490
6 1,490 4,550] 3,050| 16 1,010 5,730| 15,300 26 5,140 11,500| 5,970
7 1,320 8,69 4,420 17 1,060 5,000 12,000f 27 4,220{ 11,000 4,710
8 1,200| 18,70 2,330] 18 1,250 3,650, 9,9604 28 3,740 14,200f 3,840
9 1,140 17,600 2,240f 19 2,410} 3,140 10,100 29 3,840| 11,300 3,680
10 1,070 9,95q 1s,sooh 20 4,480] 3,340, 7,110f 30 3,000 7,690| 4,220
31 3,110 = 3,340
L. Monthly mean discharge, in second-feet . 3,125 10,6101 11,540
Runoff, in acre-feet 192,200} 631,100} 709, 800
Runoff, in.inches ... 0.15 0.48 0.54

Gage height, in feet, and discharge, in second-feet, at indicated time, 1951
. | Gage Dis- | Gage I Dis- Gage| Dis- | Gage| Dis- | Gage| Dis- | Gage| Dis-
g height charge lheight| charge | height| charge |height| charge | height| charge | height| charge
= July 8 July 9 July 10 July 11 July 12 July 13
2 11.42] 4,000|19.93[29,500 | 21.17| 40,400|22.01|49,100
4 12.,37| 5,530/20.31{32,500 |21.22| 40,900]21.93| 48,200
6 110.15| 2,360 9.90] 2,100|13.47| 7,590|20.50|34,200 |21.17( 40,400| 21,82| 47,000
8 14.86| 10,600|20.74|36,400 | 21.33| 42,000 21,90 47,900
10 16.55] 14,800/21.07)39,400 |21.50| 43,700] 21,81} 46,900
N l10.05{ 2,260| 9.91| 2,110[17.73] 18,300|21.25/41,200 |21.77| 46,500(21.64|45,100
2 18.55| 21,500(21.18|40,500 |21.97| 48,700|21.51] 43,800
4 . 18.95| 23,400/21,17}40,400 |22.10| 50,200| 21,31} 41,800
61 9.98] 2,180/10.01 2,210[{19.15| 24,400|21.12]|39,900 |22.20{ 51,500| 21.18| 40,500
8 19.29| 25,200(21.22|40,900 |22.17| 51,100 21,08(39,500
10 19.58] 27,100{21.14)40,100 |22.13] 50,600] 20,98} 38,500
12 1 9.92] 2,120{10.65] 2,950{19.74] 28,200|21.18/40,500 |22.16] 51,000} 20.90} 37,800
July 14 July 15 July 16 July 17 July 18 July 19
2 |20.83 37,200 15.48! 12,100
4 teo0.78] 36,700|20.18| 31,400{17.25} 16,800 14.38] 9,410{15.40)11,900
6 120.73| 36,300 16.02(13,400 15.29/11,600
8 120.68| 35,800]|19.86| 29,000)16.67] 15,100 14.28| 9,210[15,10{11,200
10 {20.87| 35,700 14.86}10,600
N l20.68| 35,800|19.46| 26,300/16.41] 14,400(15.37|11,800 |14.32| 9,290{14.62| 9,950
2 120.69| 35,900 14.38| 9,410
4 120.73} 35,300|18.98| 23,500{16.36} 14,300 14.80| 9,900]14.18} 9,010
6 |20.63| 35,400 14.95(10,800 14.05( 8,750
8 120.62| 35,300|18.48| 21,200]16.41| 14,400 15,08 11,100{13.94| 8,530
10 120,57 34,800 ) 13.85| 8,350
12 |20.56| 34,700 17.94| 19,100]16.54| 14,200|14.56( 9,850 {15.40] 11,900{13.78| 8,210
= B ==y
July 20 July 21 July 22 July 23 July 24 July 25
2 12.62] 5,970
4 12.58{ 5,890{13.78| 8,210]/14.84/10,500
& 113.56] 7,770|12.56] 5,860 13.48| 7,6l0|12.98| 6,610
8 12.54| 5,820)13.85| 8,350|14,78/10,400
10 12.53 5,800
N li1z.21} 7,070/12.53| 5,800/13.74 8,130|14.44| 9,530 |13.36| 7,370|12.90| 6,470
2 12.59] 5,910
4 12.77{ 6,240(14.27! 9,190(14.15| 8,950
6 l12.90| 6,470{13.07] 6,790 13,23] 7,110[12.83| 6,340
8 13.32| 7,290]14.73| 10,200]13.90| 8,450
10 13.49{ 7,630
12 l12.66] 6,040|13.62| 7,890|14.82] 10,400{13.74] 8,130 |13.10] 6,850{12.78| 6,250

Supplemental recogds.-July 11, 3 p.m,, 21.25 ft, 41,200 cfs, 5 p.m., 21.07 ft,
39,400 eofs; July 12, 1 a.m., 21.22 ft, 40, 900 efs, 9 p.m., 22,06 ft, 49, 700 cfs.
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Republican River at Milford, Kans.

Location. —Lat, 39°10', long. 96955, in SW§ sec. 19, T. 10S., R 5 E., at bridge on State Highway
82 on southwgst boundary of Milford city limits.

Drainage area.—24, 900 square miles, of which 5, 700 square m1les is largely non-contributing.

Gage-height record. —Graph based on one or more daily wire-weight gage readings.

Discharge record, —Stage-discharge relation defined by current-meter measurements below 39, 000 cfs
and extended to peak stage on basis of velocity-area study. Shifting-control method ased July 8 to
12 m, July 12,

Maxima. —May-July 1951: Discharge, 62, 900 cfs 12 m. July 12 (gage height, 19,70 ft).

Nov, 1950 to April 1951: Continuous low flow,

Mean discharge, in second-feet, 1951

Day May June July Day | May June July Day May June July
1 4,890 2,9500 4,950f 11 1,210, 7,250 48,2008 21 4,870, 22,100| 6,310
2 4,970 4,530 3,740 12 1,200( 10,200, 57,000( 22 4,380{ 33,900 8,060
3 2,780} 14,800 3,280 13 1,170 6,740 52,200f 23 9,430 31,200 8,140
4 2,3000 9,920 2,820 14 1,140 5,990 42,500§ 24 | 10,800 20,600 7,780
5 2,020] 6,080 2,410f 15 1,120 11,300/ 36,400 25 6,740 11,700 5,920
3 1,67 5,000 2,450f 16 4,030, 6,420[ 21,000f 26 5,140 10,100{ 5,720
7 1,500 9,880 2,320 17 3,260 4,910] 14,300f 27 4,400| 11,400| 4,450
8 1,370 19,100 1, Tazofl 18 1,520 3,770 12,400| 28 3,820 16,700 3,780
9 1,330 18,200 3,340 19 3,740, 3,300{ 12,100f 29 3,240 13,000[ 3,720
10 1,270 11,200 29,900 20 4,860, 3,530, 7,900§ 30 3,460 7,280 5,180
2.,90C - 4,480
Monthly mean discharge, in second-feet .........c00vvunen 3,436] 11,440| 13,700
Runoff, in acre-feet ....cicouitierncirnnenancnconnnnnnas - 1211,300| 680,400( 842,300
Runoff, in inches ,...... [ T g 0.16 0.51 0.63
Gage height, in feet, and discharge, in second-feet, at indicated time, 195!
Gage Dis- Gage Dis~ Gagel Dis- Gage Dis- Gage Dis Gage Dis-
% height| charge |height| charge | height| charge [height| charge | height| charge |hei ht| charge
= July 8 July 9 July 10 July 11 July 12 July 13
2 6.80[ 1,800[12.75| 14,600 18.62| 50,700
4 6.77) 1,770{13.95| 19,400{18.17( 46,200{ 18.82{ 52,700
[ 6.75) 1,750}14.93] 23,600 19.07) 55,900} 18,70 54,100
8 6.74] 1,740{15.80| 28,000|18.40| 48,500 19.40| 59,200
10 6.73] 1,730|16.63{ 33,000 19.68] 62,200
N | 6.92] 1,920| 6.74 1,740{16.75{ 33,700{18.51] 49,800/ 19.70| 62,900 18.55{52,900
.2 6.95| 1,960|16.60] 32,800 19.55) 61,400
4 7.75| 2,900|16.60| 32,800{18.48| 49,500[19.29] 59,100 i
6 8.62{ 4,180{16.80{ 34,300 19.03| 56,800[18.25{50,500
8 9.55| 5,860|17.25! 38,200{18.38} 48,700}18.91} 55,800
10 10.55] 8,220|17.63| 41,400 18.84{ 55,200
12 | 6,81y 1,810{11.60} 11,000{17.85] 43,200{18.49] 49,600}18.79| 54,800|17.85]47,400
July 14 July 15 July 16 July 17 July 18 July 19
2 10.50} 11,000
4 117.55| 45,400)16.75] 40,000|13.92| 24,100 10.39] 10,700
6 11.95] 15,800{10.30f 10,400|11.21|13,100
8 117.26 43,300{16.65| 39,400|13,45| 21,800 10.30{ 10,400
10 10.50| 11,000
N 117.02| 41,600|16.42| 38,000(13.09| 20,400(11.55| 14,200{10.92| 12,300}10.90|12,200
2 11.32]| 13,500
4 }16.86] 40,700]15.98] 35,300)|12.80| 19,200 11.54] 14,200
6 11.10| 12,800|11.60| 14,400{10.52|11,100
8 |16.80| 40,300{15.35| 31,600(12.54| 18,200 11.57 | 14,300
10 11.53| 14,100
12 116.79] 40,200/14.65] 27,800]12.30} 17,200]10.62 11,400111.46 15,900{10.10] 9,850
July 20 July 21 July 22 July 23 July 24 July 25
2
4 8.53] 6,030 8.65} 5,290
6 1 9.63] 8,800 9.34| 7,950] 9.45] 8,220 | 9.38| 8,050
18 8.48| 5,930 8.42f 5,800
g 9.28) 7,800| 8.53| 6,030| 9.43} 8,180] 9.41| 8,120 | 9.35| 7,980| 8.35] 5,660
4 8.66{ 6,310 8.36| 5,680
6 1 8,92] 8,910 9.48] 8,300| 9.37) 8,020 | 9.20| 7,600
13 8.87| 6,790 =] 8.39| 5,740
12 | 5.65| 6,290] 9.08] 7,300| 9.48] 8,300] 9.39] 8,080 | 8.90] s&,880| 8,42} 5,800
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* Rose Creek near Wallace, Kans,

Location, —Lat. 38953, long. 101938, in NE} sec. 34, T. 13S., R. 39 W., 1 mile upstream from
mouth and 2§ miles southwest of Wallace,

Drainage area, —28,5 square miles.

Gage-height record. ~Water-stage recorder graph.

Discharge record, —Stage-discharge relation subject to large and erratic shifts, not well defined by
current-meter measurements.

Maxima, - May-July 1951: Discharge, 81 cfs 5 a.m. June 30 (gage height, 4,66 ft).

1946 to April 1951: Discharge, 3,870 cfs (revised) Aug. 31, 1949 (gage height, 11.00 ft),

from rating curve extended above 150 cfs on basis of slope-area determination of peak flow.

Mean discharge, in second-feet, 1951

Day May June July § Day| May June July Day | May June July
1 5 3 2sfl 11 [ 9 74 21 ) 20 6
z S 3 11 12 6 7 71 22 5 36 8
3 4 3 9 13 8 5 T4 23 5 23 7
4 3 3 8|l 14 6 5 7§ 24 4 10 [
5 2 2 8ff 15 12 5 6l 25 4 9 6
6 3 2 71t 16 8 5 sll 2s 4 8 6
7 4 2 6jl 17 6 5 11y 27 3 8 [
8 4 2 gff 18 [ 5 8 28 3 7 6
9 3 2 sff 19 8 5 6] 29 3 51 5
10 4 5 sll 20 [ 8 gl 30 3 -39 S
3 - 5
Monthly mean discharge, in second-feet . 4.8 10.6 7.5
Runoff, in acre-feet ....covveeusons F . 296 629 480
Runoff, in inches ............... . 0.19 0.41 0.30

North Fork Smoky Hill River near McAllaster, Kans.

Location, —Lat 38°01', long. 101°22', in NW} sec. 18, T. 12S., R. 36 W., at bridge on U. S. High-
way 40, about 300 ft downstream from Union Pacific Railroad, and 14 miles northeast of McAllaster.

Drainage area. —670 square miles.

Gage-height record, —~Water-stage recorder graph. Due to drawdown, stages in gage well will at times
differ materially from stages in river.

Discharge record, ~Stage-discharge relation defined by current~meter measurements below 500 cfs
and contracted-opening determination of peak discharge. Shifting-control method used May 1-21.

Maxima, - May-July 1951: Discharge, 12, 200 cfs at 12:30 a. m, June 6 (gage height, 10.95 ft in gage
well, 11.8 ft outside of gage well, from floodmarks).

1946 to April 1951: Discharge, 4,110 cfs June 5, 1949 (gage height, 8,63 ft in gage well), from

rating extended above 500 cfs,

Mean discharge, in d-feet, 1951

Day May June July Day | May June July Day May June July
1 0.4 20, 390 11 0.4 922 28 21 140 65 24
2 .6 19 31) 12 .5 729 27| 22 123 378] 1,690
3 .8 18 26)f 13 .4 689 26§ 23 47 78 436
4 .6 17 24] 14 .6 317 50k 24 90 56 1,270
S .7 349 22| 15 36 136 32ff 25 122 423 294
6 .61 1,720 20) 16 3.8 86 274 26 37 257 155
7 .9 48 20§ 17 2.9 88 22§ 27 31 1ls1 104
8 1.0 24 18|l 18 2.1 256 18f 28 26 84 72
9 .7 629 i6) 19 1.4 51 17§ 29 23 62 51
10 .5( 1,070 17 20 .9 37 15§ 30 22 48 41
31 20 - 34
Monthly mean discharge, in second=feet ,........veeeecnorsoassncans 23.7 295 150
Runoff, in acre-feet ............. . - 1,460| 17,530{ 9,250
Runoff, in inches ...... T 0.04 0.49 0.26




Gage height, in feet, and discharge, in second-
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feet, at indicated time, 1951

. | Gage l Dis- | Gage| Dis- [ Gage| Dis- | Gage( Dis- | Gage | Dis- | Gage| Dis-
g | height| charge |height| charge | height| charge |height| charge | height| char, height| charge
& June 5 June 6 June 7 June 8 June 9 June 10
21 3.75 161 9.70 7,000 5.85 455| 8.30| 3,300
4 3.77 171 8.50 3,700 5.46 281f 7.901 2,570
61 3.78 171 7.10 1,450 4.33 58 5.32 236} 7.20| 1,570
8] 3.78 171 6.30 730 5.20 205 6.54 916
lo | 3.78 17| 5.82 440 4.98 157| 6.05 570
N | 3.78 17| 5.47 284 4.17 431 3.88 22| 4.80 124} 5.70 380
21 3.78 17{ 5.23 212 4.63 961 5.47 284
4| 3.78 17] 5.04 169 4.50 78| 5.30 230
6| 3.77 17| 4.90 142 4.08 34 4.40 66 5.15 194
81 3.76 161 4.77 119 6.10 600)] 5.00 161
10 | 3.75 16| 4.68 101 8.20 3,110| 5.35 245
12 ]10.00 8,000 4.57 88} 4.00 30| 3.90 23] 8.75 4,260( 6.25 695
June 11 June 12 June 13 June 14 June 15 June 16
21 7.10 1,450] 6.45 840} 6.90 1,240
417,05 1,400 6.03 558 6.77 1,120 6.10 600
6 | 6.75 1,100| 6.38 786 ] 6.60 970
8 |6.25 695) 6.34 758 | 6.40 800 | 5.63 348
10 | 5.91 486 ) 6.26 702) 6.23 681
N 15,72 390| 6.16 636 | 6.08 588 | 5.40 260| 4.85 133} 4.55 85
2 | 5,52 303| 6.04 5641 5.95 510
4|5.34 2421 5.93 498 | 5.85 455 | 5.25 218
6 15,18 196 5.88 470| 5.78 410
8 15.75 405 | 6,00 5401 5.68 371 ) 5,14 191
10 | 8.25 3,200} 6.60 9701 5.63 348
iz 1 7.30| 1,690] 6.82] 1,170} 5.72 390§ 5.07 176] 4.68 104 4.44 71
cf's.

Supplemental record,—June 6, 12:30 a.m,, 10,95 f¢t, 12,200

Ladder Creek below Chalk Creek near Scott City, Kans.

Location, ~Lat 38047', long. 100°52', in SWi sec. 34, T. 14 S., R. 32 W., at county road bridge,
about 1§ miles upstream from mouth, about 5 miles downstream from Chalk and Butte Creeks,
and 23 miles northeast of Scott City,

Drainage area. -1, 460 square miles,

Gage-height record, —Graph drawn on basis of once-daily wire-weight gage readings,

Discharge record. —Stage-discharge relation defined by current-meter measurements and contracted-
opening determination above 800 cfs; not defined below 900 cfs,

Maxima, ~May-July 1851: Discharge, 8,650 cfs 8:30 a. m, June 11 (gage height, 12,32 ft},

November 1950 to April 1951: Continuous low flow.
Maximum stage known, 16.1 ft 4 a.m. Aug. 6, 1933, caused by dam failure at Scott City.

Mean daily gage height, in feet, 1951

Day May June July Day | May June July |}l Day May June July
1 2.4 4.0 7.44 11 2.2 11.4 314 21 4.4 6.8 2.7
2 2.4 6.4 6.6 12 2.2 9.4 3.0§ 22 4.4 8.3 3.2
3 2.4 4.8 5.1Qt 13 2.3 8.9 2.9 23 4.0 7.6 3.2
4 2.3 3.9 4.1§ 14 2.6 7.4 2.9} 24 3.6 8.7 2.9
5 2.2 3.3 3.7t 15 7.0 5.4 2.8} 25 3.3 5.4 2.8
6 2.2 5.2 3.3] 16 6.6 4.4 2.8 26 3.1 4.6 2.6
7 2.2 3.6 3.2ff 17 6.1 3.9 2.8 27 2.8 3.9 2.7
8 2.2 4.6 3.1 18 6.2 3.8 2,78 28 2.8 3.7 2.7
9 2.2 5.0 3.14 19 5.3 3.5 2.7 29 2.7 7.4 2.6
10 2.1 9.5 3.0} 20 4,7 3.6 2,78 30 2.7 8.4 2.6
31 2.6 - 2.5

Mean discharge, in second-feet, 1951

Date Discharge
June 10 3, 000
June 11 6, 200
June 12 2,660
June 13 2, 050
June 14 980
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Smoky Hill River at Elkader, Kans,

Location, —Lat 38°48!, long. 100°51', in sec, 34, T. 14S., R. 32 W_, at bridge on U. S. Highway 83
at Elkader, 0,1 mile downstream from Ladder Creek, and 24 miles north of Scott City. Datum of
gage is 2, 624.62 ft above mean sea level, datum of 1829.

Drainage area.—3, 555 square miles.

Gage-beight record, —Water-stage recorder graph except for periods May 1-13, 27-30, June 3-5,
July 6-21, 29, for which graph was drawn based on once-daily wire-weight gage readings, and
July 30-31, when no record was obtained,

Discharge record, — Stage-discharge relation defined by current-meter measurements below 16,000 cfs.
Shifting-control method used June 6-10, July 25-29. Discharge for days of no gage-height record
estimated on basis of estimated stage graph.

Maxima, ~ May-July 1851: Discharge, 19,700 cfs 5 a.m. June 11 (gage height, 8.79 ft).

1939 to April 1951; Discharge, 9,440 cfs Oct. 7, 1946 (gage height, 7.55 ft), from rating curve
extended above 2, 300 cfs.
Maximum stage known, 13,2 ft May 30, 1938, from floodmark.

Mean discharge, in second-feet, 1951

Day May June July Day | May June July Day May June July
1 26 igs] 2,110 11 17] 13,700 169§ 21 3871 4,990 126
2 26 472| 1,060f 12 17| 7,560 156] 22 600 4,090 1,09
3 23 201 788} 13 22| 4,560 151} 23 430! 2,580| 1,970
4 18 169 609) 14 1,090| 2,030 149) 24 318{ 1,600{ 1,320
S 16 160 460} 15 1,210 1,100 145§ 25 252 990 896
6 16 4,030 366l 16 - 873 738 145§ 26 223 980 645
7 16] 1,350 287) 17 459 574 136§ 27 188 766 546
8 18 869 234 18 543 530 136f 28 149 658 425
9 17 664 174 19 8586 568 134§ 29 138! 3,140 319
10 17 8,300 151§ 20 418 554 132§ 30 128 4,200 280
118 - 270
Monthly mean discharge, in second-feet ..........c0000s 265 2,410 503
Runoff, in acre-feet ............. Crrreseaaaraeaenas . . | 16,320]143,400| 30,900
Runoff, ininches ................ t s eeeasesr et ieeanssons st 0.09 0.76 0.16

Hackberry Creek at Gove, Kans.
(Formerly published as near Gove, Kans.)

Location, —Lat 38°57', long. 100°29‘, in sec. 1, T. 13S,, R, 29 W., at bridge on State Highway 23,
half a mile,south of Gove. Datum of gage is 2,592.72 ft above mean sea level, datum of 1929,

Drainage area, —421 square miles,

Gage-height record. ~ Water-stage recorder graph except for periods May 1-12, June 3-5, 8, 9, 13-
16, 23,726, June 29 to July 10, July 13-22, 24, 25, for which graph was drawn based on once-
daily wire-weight gage readings. No record obtained June 17-20, July 11, 12, 26-31,

Discharge record, —Stage-discharge relation defined by current-meter measurements below 5, 200 cfs
and by slope-area determination of peak discharge,

Maxima. —May-July 1951: Discharge, 18,200 cfs 2 a. m, June 7 (gage height, 19,0 ft}).

1946 to April 1951: Discharge, 2,110 cfs May 20, 1949 (gage height, 10,27 ft).

Mean discharge, in second-feet, 1951

Day May June July Day | May June July Day May June July
1 1.9 15 95 11 1.4] 3,640 800f 21 84 887 84
2 1.9 13 87) 12 2.8] 2,130 2601 22 82| 2,760 153
3 1.7 4.8 86|l 13 18 735 81y 23 601 1,300 991
4 1.4 2.7 7841 14 255 238 82§ 24 123 337 344
5 1.3 4,4 57ff 15 882 174 66[ 25 52 137 174
] .8]1,080 51} 16 513 132 65| 26 38 114 145
7 .9]6,300 501 17 122 110 664 27 60 757 135
8 2.4] 808 42) 18 85 350 78 28 29 519 135
9 5.2 589 40} 19 [1,180 22 170 130
10 1.7}11,110 401 20 187 17 110 130
Monthly m disch: d-f = 5 =
y mesn discharge, in second-feet ........c00000e 141 825 158
Runoff, in acre-feet ..... [ PN 8,660| 49,100 9,540
Runoff, ininches ............. s reaneenaan 0.39 2.19 0.42
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Smoky Hill River near Ransom, Kans.

Location, —Lat 38°47', long, 99°54, in SW§ sec. 33, T. 14S., R. 23 W., at bridge on U. S. Highway
283, at headwaters of Cedar Bluff Reservoir, and 11 miles north of Ransom. Datum of gage is
2,139.5 ft above mean sea level (from stages in Cedar Bluff Reservoir).

Drainage area. -5, 370 square miles.

Gage-height record. —Water-stage recorder graph until June 11; graph based on frequent wire-weight
gage readings June 12-25; no record thereafter.

Discharge record. —Stage-discharge relation defined by current-meter measurements. Discharge
June 22-25 from backwater study and four discharge measurements, June 26 to July 23 from records
for river station near Ellis and for Cedar Bluff Reservoir near Ellis, and July 24-31 from records
at station near Arnold, 7 miles upstream,

Maxima. —May-July 1951: Discharge, 23,800 cfs 9 p. m. June 11 (gage height, 12.57 ft). Gage height,
15.41 ft July 2, backwater from Cedar Bluff Reservoir.

1950 to April 1951: Discharge, 12, 800 cfs July 31, 1850 (gage height, 10.15 ft).

Mean discharge, in second-feet, 1951

Day May June July }i Day] May June July Day May June July
1 41 579 3,800f 11 57| 13,700 1,300 21 1,230] 9,370 600
2 37] 2,710f 2,300) 12 44} 14,200 1,000§ 22 4,720f 10,400] 2,100
3 41 789| 1,300f 13 42| 8,500 900f 23 1,440 8,3001 1,200
4 36 503] 1,100§ 14 53] 5,040 800 24 1,050 3,800( 2,020
5 34 318{ 1,000 15 614 3,080 500 25 919| 2,800 2,340
6 33| 4,810 900 18 1,480{( 2,050 400f 26 478| 1,4000 1,040
7 31} 7,140 700f 17 1,290 1,430 300y 27 340| 1,800 612
8 29| 6,620 600f 18 988| 1,230 250| 28 295 2,900 482
9 270} 2,340 500§ 19 1,480 1,020 212y 29 282| 3,300 404
10 95| 3,470 380§ 20 1,350 936 210] 30 226) 5,400 345
31 222 - 315
Monthly mean discharge, in second-feet ......c.cevevrnrienvencans .. 820 4,331 965
Runoff, in acre-feet ..................... e testaesaas Cerearens 38,140} 257,700| 59,330
RUnoff, in nChes .....uuueueereereerersvovernssnsorososrososennnns 0.13 0.90 0.21
Gage height, in feet, and discharge, in second-feet, at indicated time, 1951
5 | Gage Dis- | Gage Dis- Gage| Dis- Gage | Dis- | Gage | Dis- Gage Dis-
g | height| charge |height| charge | height| charge |height| charge | height] charge | height| charge
= June 5 June 6 June 7 June 8 June 9 June 10
2 5.90] 1,790| 8.45| 7,040} 9.48| 10,300 5.78¢f 1,66Q
4 8.38] 6,840} 9.00] 8,700] 9.50} 10,400 5.80} 1,680
61 4.46 334| 8.86f 8,270| 9.25} 9,520] 9.17| 9,250| 6.52| 2,580| 5.76( 1,640
8 8.75| 7,920} 9.42| 10,100} 8.84} 8,200 5.901 1,799
10 8.09{ 6,040} 9.25] 9,520] 8.45| 7,040 6.201 2,130
N 4.41 302f 7.56 4,670} 9.00 8,700] 8.14 6,180} .6.32 2,290} 6.48 2,520
2 7.48] 4,480 8.48| 7,120 6.64| 2,780
4 7.25f 3,970y 7.92{ 5,580 7.64] 4,870 6.60f 2,710
6 4.38 284| 6.84 3,140 7.56 4,670 6.06 1,970| 7.00 3,450
8 6.88{ 3,210| 7.32| 4,120| 7.26| 3,990 7.90| 5,530
10| 4.36 273] 7.48} 4,480] 7.25) 3,970 8.95] 8,540
12 | 4.65 478} 7.81| 5,300] 8.75| 7,920{ 6.92| 3,290| 5.85| 1,740}10.,14| 12,700
June 11 June 12 June 13 June 14 June 15 June 16
2 110.32} 13,400 9.50| 10,400
41 9.90; 11,800111.32| 17,700] 9.52] 10,500} 7.81 5,720
6 | 9.42] 10,100 9.17| 9,250 6.43| 3,420
8 9.25 9,520(10,73{ 15,100( 8.69 7,880( 7.55 5,200
10 | 9,48| 10,300 8.58| 7,800
N | 9.44{ 10,200{10.30| 13,300| 8.69 7,880} 7.50 5,100 6.14 3,020 5.39 2,030
2 | 9.58] 10,700
4| 9.78| 11,400 9.98f 12,100| 8.88| 8,350| 7.20| 4,550
6 ]10.65] 14,700 5.92 2,710
8 112.00| 20,900} 9.72| 11,200| 8.69| 7,880} 6.97} 4,200
10 112 .45] 23,200
12 l12.22]| 22,000] 9.43] 10,100} 8.37| 7,080 6.75] 3,880} 5.75| 2,480} 5.09] 1,670
June 20 June 21 June 22 June 23 June 24 June 25
2 6.50| 3,520 9.20| 9,350
4 7.65] 5,40010.25| 13,100 |10.59| 9,100{12.00| 4,700{12.55| 2,400
6 | 4.40 920| 8.40} 7,150)10.30} 13,300
8 9.25{ 9,520 [10.22( 13,000 [11.05 [ 9,500{12,00 | 4,100{12.60{ 3,100
10 9.90] 11,800 |10.55 | 12,000
N 4.47 990} 9.86| 11,700 [10.24 | 11,000 f11.20| 9,80012.17 | 3,600{i2.72§ 3,000
2 9.75] 11,300 [10.09 | 10,000
4 9.86| 11,700 | 9.92| 9,000 f11.40| 8,300(12.25| 3,200 2,800
6 14,40 920 9.92] 11,900 | 9.82| 8,400
8 9.86| 11,700 | 9.80| 8,000 N1.57| 6,200(12.38 | 2,900 2,500
10 9.70{ 11,100{ 9.90 ( 8,000 .
12 | 4.35 870 | 9.50] 10,400 10,08 | 8,400 l1.78| 5,400[12.42 | 2,800 2,100,

Supplemental record. - June i1, 9 p.m., 12,57 ft, 23, 800 cfs.
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Cedar Bluff Reservoir near Ellis, Kans,

Location, —Lat 38°47', long. 99943', sec. 36, T. 14 S., R. 22 W., 18 miles southwest of Ellis.
Gage-height record, —~Frequent staff-gage readings June 10 to July 31.

Maximum, —May-July 1851: Contents, 269, 400 acre-feet 12:00 p.m. July 2 (elevation, 2,154.90 ft).
Remarks. =Reservoir is formed by earth-fill dam; dam completed in 1951, Capacity, 376, 850 acre-
feet at flood control pool, elevation 2,166 ft. Storage capacity of 191, 860 acre-feet is provided

for flood control. Elevations and contents furnished by Bureau of Reclamation.

Elevation, in feet, and contents, in acre-feet, at 12 p.m,
of indicated day

Da June July
v Elevation Contents Elevatlon Contents
1 2,154.80 268,530
2 2,154.90 269,400
3 2,154.80 268,530
4 2,154.60 266,810
5 2,154.45 265,520
6 2,154.20 263,380
7 2,153.90 260,820
8 2,153.65 258,705
9 2,153.33 256,010
10 2,126.00 88,480 2,152.95 252,835
11 2,132.20 115,670 2,152.90 252,420
12 2,137.50 143,880 2,152.75 251,175
13 2,140.10 159,530 2,152.60 249,930
14 2,141.35 167,460 2,152.45 248,695
15 2,141.95 171,350 2,152.30 247,460
16 2,142,22 173,120 2,152.10 245,820
17 2,142.35 173,980 2,151,90 244,190
18 2,142.50 174,970 2,151,70 242,560
19 2,142.75 176,630 2,151.50 240,950
20 2,143,05 178,635 2,151.30 239,330
21 2,146,05 199,480 2,151.20 238,530
22 2,149.30 223,600 2,151.30 239,330
23 2,151.15 258,130 2,151.35 239,735
24 2,151.85 243,785 2,151.68 242,400
25 2,152.30 247,460 2,151.90 244,190
26 2,152,35 247,870 2,151.95 244,595
27 2,152 ,45 249,195 2,151.87 243,945
28 2,152.90 252,420 2,151.75 242,970
29 2,153.35 256,180 2,151.55 241,350
30 2,154.30 264,230 2,151.35 239,735
31 - - 2,151.20 238,530




MISSOURI RIVER BASIN T
Smoky Hill River near Ellis, Kans.

Location. ~Lat 38046'. long. 99°34', between secs. 4 and 5 T. 15S., R. 20 W., at bridge 11} miles
south of Ellis.

Drainage area. -5, 630 square miles.

Gage-height record. —~Water-stage recorder graph.

Discharge record. —Stage-discharge relation defined by current-meter measurements. Shifting-control
method used July 5-17,

Mazxima, —May-July 1951: Discharge, 9,290 cfs 12 p. m, May 21 (gage height, 9.83 ft).

1941 to April 1951: Discharge, 9, 860 cfs Oct. 5, 1946 (gage height,10.45 ft).

Mean discharge, in second-feet, 1951

Day May June July Day | May June July Day May June July
1 37 794| 1,810 11 89| 1,010| 1,540 21 g2z 1,140 904
2 36y 1,310 1,920f 12 86 763§ 1,500 22 2,740| 2,210} 1,220
3 35 651f 1,920f 13 74 630 1,430 23 737 855 960
4 35 625 1,880] 14 ag 684| 1,370f 24 678 1,050 975
5 35 628 1,840 15 87 646| 1,310f 25 651j 1,180 1,050
8 331 2,950| 1,800 16 311 635 1,170f 26 610} 1,220 1,120
7 32| 1,420 1,740 17 474 620| 1,100 27 590| 1,360 1,130
8 30 838 1,690} 18 494 541 1,040) 28 586] 1,340| 1,090

-9 45 752| 1,630| 19 499 283 990f 29 576{ 1,490| 1,070

10 68 841 1,580} 20 504 87 939] 30 563| 1,620 1,040

31 568 - 1,000

Monthly mean discharge, in second-feet ...cv.viveeeencacrsanerernoans 397 1,006 1,347
Runoff, inacre-feet .... 24,420| 59,850 82,830
Runoff, in inches ...... 0.08 0.20 0.28

Gage height, in feet, and discharge, in second-feet, at indicated time, -1951
. | Gage Dis- Gage Dis- Gage| Dis- Gage Dis- Gage Dis- Gage Dis~-
2 |height| charge |height]| charge | height| charge |height| charge | height| charge | height] charge
= June 5 June 6 June 7 June 8 June 9 June 10
2 7.00( 3,640| 6.50| 2,940
4 8.87f 7,050{ 5.82( 2,080
81 4.18 620| 8.29! 5,860] 5.37| 1,580 4.54 848
8 7.i3] 3,930( 5.07| 1,260

10 6.08( 2,400f 4,92 1,130
N 4.15 615 5.27 1,470] 4.85 1,080| 4.54 848] 4.40 755| 4.66 932
2 4,99| 1,190] 4.77| 1,010
4 4.80{ 1,040{ 4.69 953
8 4.15 615] 4.74 990 | 4.66 932 4.51 827
8 5.55] 1,780 4.61 897

10 7.13| 3,840[ 4.59 883

12 | 4.32 707| 7.09}1 3,780] 4.58 876 4.44 7811 4.34 719 4.46 794

June 11 June 12 June 18 June 19
2
41 4.82) 1,050 4.186 620] 3.63 385
6 4,49 814 .

1(8) 4.96| 1,170 4.15 615 3.62 382
Iél 4,82| 1,050 4.46 794 4.15 615| 3.61 378
41 4.72 975 4.04 563§ 3.03 196
& 4.26 673

lg 4.67 939 3.51 342| 2,71}, 122

12 | 4.65 925] 4.15 615 3.59 370| 2.59 98|

June 20 June 21 June 22 June 23 June 24 June 25
2 4.00 545 | 4.07 576
4 5.04} 1,870} 6.39} 2,800
6 5.94| 2,230 7.43 | 4,320 4.47 800
8 5.88} 2,160} 7.94| 5,190

10 5.36{ 1,570)7.32| 4,140
N | 2.48 79| 4.81] 1,040 6.21| 2,560 4,50 820] 4.82| 1,050} 4.99} 1,190
2 4,47 800 | 5.46 | 1,680
4 4.41 762 |5.18} 1,370
6 4.43 774 | 4.96 | 1,170 | 4,59 883
8 4.46 7941 4.80 | 1,040

10 4.37 737 | 4.70 960

12 | 2,55 91] 4.18 630 | 4.57 869 | 4.71 9681 4,91} 1,120 5.00] 1,200

212675 0 - 52-6
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Big Creek near Hays, Kans.

Location. —Lat 38°51°", long. 99019‘, in SW} sec. 10, T. 14 8S,, R. 18 W., at highway bridge half a
mile above concrete dam, 3 miles southeast of Hays, and 25 miles upstream from mouth.

Drainage area. —594 square miles. .

Gage-height record. —Water-stage recorder graph except July 30, for which a graph was drawn based

\on one wire-weight gage reading, and July 31, when there was no gage-height record.

Discharge record. —Stage-discharge relation defined by current-meter measurements below 7, 400 cfs
and extended to peak stage on basis of logarithmic plotting of main-channel flow and slope-area
determination of the overflow.

Maxima. —May-July 1951: Discharge, 19,900 cfs 4 a.m. May 22 (gage height, 21.46 ft).

1946 to April 1951: Discharge observed, 4,000 cfs Oct. 6, 1946 (gage height, 19.65 ft)

Mean discharge, in second-feet, 1951

Day May June July Day | May June July Day | May June July

1 11 20 563¢ 11 23 474 332p 21 190 1,800 114
2 14 1,590 401 12 17 626 495 22 7,380] 5,550 1,740
3 13 205 328j 13 11 1,130 470{ 23 1,610 7,920 1,060

4 13 183 295 14 45| 3,480 359f 24 1,130[ 5,700 337
S 11 103 229§ 1s 31 1,080 2408 25 414 1,330 240
6 10 1,350 291f 16 17 346 198 26 218 592 247
7 9.0 1,660 242} 17 15 236 171) 27 146 2,660 167
8 9.0 1,770 205 18 15 207 150§ 28 114 4,420 139
9 15 2,920 1794 19 15 162 137§ 29 94 4,460 125
10 14 647 14 20 31 207 122§ 30 78 1,250 103

31 69 - 85
Monthly mean discharge, in second-feet .... veenae 380] 1,805 320
Runoff, in acre-feet ..........coiiiiiinnnn.. cenee eev-es | 28,3701107,400| 19,690
Runoff, in inches ..... R T TP T T res 0.7 3,39 0.62
Gage height, in feet, and discharge, in second-feet, at indicated time, 1951

.« | Gage Dis- Gage Dis- Gage| Dis- Gage Dis- Gage Dis~ Gage Dis~
8 | height] charge |height| charge | height| charge |height| charge | height| charge | height| charge
= May 21 May 22 May 23 May 24 May 25 May 26

2 14.20 2,060|16.65 2,960/10,40 1,120

41 s5.61 92121.46] 19,900}15.83 2,630}11.53 1,370

6 21.06] 15,800(14.90 2,300}12.25 1,540 7.38 476| 6.38 258*
8| 6.47 277|20.53| 11,400(13,93 1,980(012.38 1,570
10 20.00 8,350(12.90 1,70012.10 1,500

N | 6.40 262|19.65| 6,600|11.80( 1,430(11.53| 1,370| 7.02 398| 6.25 229
2 19.40 5,620[10.60 1,160]10.72 1,190

4| 5.94 162119.17 4,950} 9.45 910{ 9.85 997

6 18.90 4,420 8.66 7441 9.05 826| 6.75 339| 5.92 158
8| 5.65 101(18.50| 3,990 8.36 681 8.55 720
10 18.00| 3,600| 8.45 700{ 8.18 643
12 1 7.00 394]17.38 3,270] 9.30 8781 7.93 590] 6.54 293) 5.97 169

June 20 June 21 June 22 June 23 June 24 June 25

2 7.50 501

4 8.75 762 §16.17 2,770120.11 8,960

6 | 6.07 190} 9.55 931 19.88 | 7,730(12.40 1,580‘
8 10.80 1,1601}18.00 3,600 112.95 8,030
10 12,20 1,530

N | 6.00 175(13.75 1,930 (19.42 5,690 (19,80 7,330|19.46 5,840110.70 1,180
2 14.83 2,280

4 15.42 2,490 |19.82 7,430 J19.73 6,980

6 16,24 227 [15.90 2,660 18.15 3,700| 9.85 953
8 16.30 2,820 119.93 7,990 [19.83 7,480
10 16.52| 2,910
12 | 6.65 317 [16.50| 2,900/20.08| 8,790{20.05| 8,620{15.25| 2,430{ 8.73 758;

June 26 June 27 June 28 June 29 June 30 July 1

2 7.58 517

4 8.50 710

6 10.00 1,030 h8.15 3,700 [19.47 5,870(12.10 1,500 8.02 609
8 12.20( 1,530
10 1i5.00| 2,340

N 17.82 $67 17.20] 3,180 {18.08 3,660 ’19.02 4,620(10.60 1,160 7.71 544
2 18.15| 3,700

4 18.62| 4,100

6 18.8C 4,290 19.30 5,300 17.20 ] 3,180 9.47 91441 7.48 437
8 18.76 | 4,250
10 18.57 | 4,050
1z | 7.39 478118.34| 3,850 19.55| 6,180 fla.38| 2,120] 8.67 748] 7.30 459




MISSOURI RIVER BASIN 73
Smoky Hill River near Russell, Kans.

Location. —Lat 38047', long. 98%51", in NW% sec. 2, T. 15S., R. 14 W,, a quarter of a mile up-
stream from Landon Creek and 7.7 miles south of Russell. Datum of gage is 1,689.74 ft above
mean sea level, datum of 1929,

Drainage area,~§, 965 square miles.

Gage-height record. —Water-stage recorder graph, except for period 4 p.m. May 22 to 7 a.m. May 23,
for which graph was drawn based on gage readings around peak.

Discharge record, —Stage-discharge relation defined by current-meter measurements.

Maxima, ~ May-July 1951: Discharge, 39, 500 cfs 6:30 p. m. May 23 (gage height, 23.26 ft).

1939 to April 1951: Discharge, 22, 300 cfs June 18, 1942 (gage height, 18.70 ft).
The flood of May 30, 1938 reached a stage of 30.3 ft (discharge not determined) from informa-
tion by nearby resident.

Mean discharge, in second-feet, 1951

Day May June July Day | May June July Day May June July
1 205 701 3,660 11 91 2,230 2,440 21 971 1,540 1,360
2 139 2,870 2,830) 12 91 3,210) 5,670§ 22 | 15,900 9,080 1,450
3 111 4,560 2,470 13 93 2,070 4,6908 23 | 14,700} 15,700 3,040
4 105 2,430 2,330 14 105 5,280 2,7104 24 4,710¢ 10,300 2,610
) 101 1,280 2,240 15 744 6,430 2,090 25 2,520 6,900 1,740
6 93 4,650 2,140H 16 635 2,700 1,820 26 1,720 3,260 1,580
7 881 10,800 2,070 17 435 1,520 1,680% 27 1,240 2,490 1,590
8 86| 5,740| 2,040 18 560| 1,260| 1,580 28 1,010} 4,480| 1,500
9 88 3,330 1,940 19 635 1,130 1,500 29 881 6,110 1,440
10 100| 3,810] 1,880) 20 641 8a5| 1,430} 30 809| 5,730| 1,400
31 743 - 1,730
Monthlyfnean discharge, in second-feet ......evveerenriennesnenasns 1,624 4,415 2,215
Runoff, in acre-feet ........ 99,870 |262,700 |136,200
Runoff, in inches ...... 0.27 0,71 0.37
Gage height, in feet, and discharge, in second-feet, at i_nrdicated time, 1951
. | Gage Dis- GageJ Dis- Gage| Dis- Gage Dis- Gage Dis- Gage Dis-
2 | height] charge |height| charge | height| charge |height| charge | height| charge | height] charge
I
= July 8 July 9 July 10 July 11 July 12 July 13
2 6.43 1,840}10.94 5,230(12.11 6,350
416.93 2,080f 6.68 1,960) 6.57 1,200| 6.44 1,840110,94 5,230(11.74| 5,980
g 6.93 2.080 6.45 1,840]10.66 4,970(11.23 5,490
. > 6.66 1,950 6.56 1,900} 6.47 1,860]10.56 4,880110.71 5,020
3 IR ’ ’ 6.50| 1,870]10.90| 5,190[10.27| 2,630
.86 N 6.66 1,950( 6.54 1,890( 6.70 1,970(11.21 5,470} 2.96 4,370,
2 el 2000 663 ’ . ’ 7.08| 2,160|11.54| 5,780] 9.72| 4,160
6.77 » 6.6 1,94 6.43 1,840 7.36 2,330111.69 5,930} 9.55 4,020
1 e asl 1080l c.50 ’920 ’ 7.81| 2,630(12.04| &,280| 9.41| 3,900
. » . 1, 6.46 1,850} 8.87 3,460712.41 6,650] 9.23 3,750
10 . ’ 9.76| 4200|1242 | 6.660| 9.10| 3640
12 | 6.69| 1,960 6.58| 1,910| 6.44| 1,840(10.50| 4,830(12.28| 6,520| 8.93| 3,500
July 14 July 15 July 16 July 17 July 18 July 19
2
g 8.56 3,210| 7.06 2,150| 6.54 1,890} 6.18 1,710 5.97 1,600
18 8.20f 2,%920| 7.08{ 2,160 6.48| 1,860| 6.18] 1,710} 5.94| 1,590{ 5.79] 1,520
N | 7.83 2,640| 7.04 2,140} 6.42 1,830 6.14 1,690} 5.93 1,590
2 El ’
éi 7.51 2,420) 6.90 2,0701 6.34] 1,790] 6.09 1,660| 5.91 1,580) 5.73 1,480
18 7.26 2,270| 6.76 2,000 6.26 1,750 | 6.04 1,640 5.88 1,560
12 | 7.06 2,150 6.63 1,940 6.20 1,720 6.00 1,620| 5.81 1,520| 5.69 1,460
July 20 July 21 July 22 July 23 July 24 July.25
2 ) 6.46| 1,850) 8.81| 3,410
g 5.49 1,360 | 6.93 2,080 8.56 3,210] 6.49 1,860
s 5 7.44| 2,380| 8.31| 3,010 2| 1.7
5.53 1,380 ) 7.84 2,650] 8,07 2,8200 6.3 80|
0 ’ 8.19 | 2,910| 7.85 | 2,660 ’
2 5.65 1,440 5.48 1,360 5.58 1,410} 8.58 3,220) 7.67 2,530} 6.19 1,720
1 8.97 3,540| 7.45 2,380
s 5.70 1,470 9,24 3,750 7.27 2,270| 6.07 1,660
8 9,32 | 3,820 7.08} 2,160
5.90 1,570 9.37 3,860| 6.93 2,080| 5.99 1,620
o " "lolea| 3750 6.81 | 2,020 :
5.52 1,380] 5.40 1,320] 6.21 1,7201 9.07 3,620) 6.70 1,970] 5.97 1,600

Suyj Gl;zmental records.—July 12, 3 a.m., 11.00 ft, 5,280 cfs; July 12, 9 p.m., 12.47 ft,
;720 cfs.



74 KANSAS-MISSOURI FLOODS OF JULY 1951
Smoky Hill River at Ellsworth, Kans,

Location. = Lat 38044‘. long, 98014'. in SE} sec. 20, T. 15S., R. 8 W., at bridge on State Highway
14 in Ellsworth, 2 miles downstream from Turkey Creek.

Draingge area, -7, 580 square miles.

Gage-height record, —Water-stage recorder graph.

Discharge record, - Stage-discharge relation defined by current-meter measurements.

Maxima. ~May-July 1951: Discharge, 30, 000 cfs 9:15 p, m. May 23 (gage height, 24.12 ft),

1895-1905, 1918-25, 1928 to April 1951: Discharge, 61, 000 cfs June 1, 1938 (gage height,

27.2 ft).

Mean discharge, in second-feet, 1951

Day May June July Day | May June July Day May June July
1 666 996 5,720¢ 11 330 3,780 7,400 21 3,010 9,930 1,540
2 410 4,450 3,870) 12 206 2,860| 11,600f 22 4,740 6,980 1,490
3 285 4,740 3,380} 13 154 3,400| 11,100} 23 | 15,600} 11,800 1,780
4 194 4,300 2,950 14 152 3,610 5,330 24 | 18,100 19,200 3,480
5 154 2,270 2,680 15 595 7,470 3,110 25 4,440| 12,500 2,460
6 138 4,820 2,540 16 1,180f 85,030 2,500 26 2,800 7,060 1,820
7 124| 18,300f 2,400f 17 1,390| 2,630| 2,090 27 1,900| 4,180| 1,690
8 115| 13,500 2,330f 18 924 1,790 1,870 28 1,480 4,190 1,660
9 165| 5,930] 2,240f 19 762] 1,520{ 1,740 29 1,260 7,230 1,540
10 833 3,980 2,130) 20 728 1,320 1,630} 30 1,140 7,520 1,480
1,070 - 2,050
2,100| 6,270 3,213
. . |129,100373,100 {197,600
Runoff, in inches ....... ot e e e et t et e tnetaaeaeresaastessanssts 0.32 0,92 0.49
Gage height, in feet, and discharge, in second-feet, at indicated time, 1951
. | Gage Dis- Gage Dis- Gage] Dis- Gage Dis-~ Gage Dis-~ Gage Dis~
5 | height| charge |height]| charge | height| charge |height] charge | height| charge |height]| charge
o July 8 July 9 July 10 July 11 July 12 July 13
2 7.73| 2,580{17.21| 9,990
4 7.12 2,270 8.30 2,910/17.01 9,810(18.94( 12,400
€ 6.94 2,180) 8.77 3,830|16.76 9,580
8 7.06| 2,240 12,45 5,760{16.90| 9,710[18.55] 11,600
10 14,13| 7,220]17.30| 10,100
N| 7.2 2,340{ 6.99 2,200} 6,82 2,120(15.13 8,120/18.00{ 10,700{18.17 10,90d
2 16.52| 9,370|18.78| 12,100
4 » 7.07 2,240 18.13| 10,800{19,.40| 13,300{17.90{ 10,600
6 6.75| 2,080(18.18( 10,900(19.83 | 14,300
8 7.07 2,240 17.85) 10,600)19.80 | 14,200(17,38 lO,lOd
10 . 17.67| 10,400{19.70 | 14,000
12 | 7.18] 2,300} 7.00| 2,210| 6.78| 2,100]17.43| 10,200(19.48| 13,500]16.05] 8,940
July 14 July 15 July 16 July 17 July 18 July 19
2
4 113.76 6,880
8 9.00 3,330) 7.87 2,650) 6.97 2,200] 6.48 1,950
lg 12.00 5,400
Iél 11.22 4,820] 8.46 3,010} 7.55 2,480] 6.77 2,100} 6.39 1,900) 6.06 1,740
4 110.88 4,440
6 8.17 2,830 7.31 2,360 | 6.65 2,040] 6.27 1,840
8 |10.14 4,070
10
12 | 9,63 3,770| 8.07| 2,770} 7.11| 2,260] 6.08| 1,750{ 6.20] 1,810| 5.92] 1,670
July 20 July 21 July 22 July 23 July 24 July 25
2 | 5.90{ 1,660 5.67| 1,560 8.18| 2,840
4 15.88 1,660 5.72 1,580 8.64 3,110| 8.19 2,840
6 | 5.86 1,650 5.75 1,600¢ 9.11 3,400
8 15,83 1,630 5.78 1,610} 8.50] 3,660} 7.75 2,580
10 | 5.81 1,620 5.82 1,830f 9.73 3,800
N | 5,78 1,610 5.62 1,540} 5.48 1,480 5.87 1,650 9.85 5,880] 7.37 2,400
2| 5,85 1,640 5.95 1,690| 9,87 3,900
415,80 1,620 6.10 1,760 9.75 3,820 7.05 2,240
615,78 1,610 6.31 1,860} 9.57 3,700
8 15.771 1,610 6.65] 2,040 9.28] 3,510] 6.82} 2,120
10 | 5,75 1,800 7.16] 2,290] 9.00} 3,330
12 | 5,73 1,590} 5.48] 1,480/ 5.58 1,520| 7.68 2,550| 8,72 3,160 6,62 2,02

Supglemental records.-~ July 11, 5 p.m., 18.32 £t, 11,100 cfs; July 12, 7 p.m., 19.87 ft,
,400 cfs; July 20, 1 p.m., 5.77 ft, 1,610 cfs.



MISSOURI RIVER BASIN 75
Kanopolis Reservoir near Kanopolis, Kans.

Location, —Lat 38°37', long, 97°58', in NE} sec, '3, T. 17 8., R. 6 W., in shaft of control tower at
dam on Smoky Hill River, 12 miles southeast of Kanopolis, 25 miles southwest of Salina, 207.8
miles above the mouth of the Smoky Hill River. Datum of gage is at mean sea level, adjustment of
1928,

Drainage area.—7, 857 square miles,

Gage-height record, —Water-stage recorder graph.

Maxima. —May-July 1951: Contents, 434,000 acre-feet July 14 (elevation, 1, 506,90 ft).

1948 to April 1951: Contents, 248,400 acre-feet Sept. 1, 2, 1950 (elevation, 1,491.03 ft).
Remarks, —Reservoir is formed by earth-fill dam; dam completed in 1948. Capacity, 450,000 acre-
feet between elevation 1415 (sill of outlet gate) and 1508 ft, Crest of uncontrolled spillway is at
elevation 1507 ft. Storage capacity of 397, 000 acre-feet above elevation 1459 ft is provided for
flood control, Storage capacity of 53, 000 acre-feet below elevation 1458 ft is provided for conser-

vation and recreation. Elevations and contents furnished by Corps of Engineers.

Elevation, in feet, and contents, in acre-feet, at 12 p.m. of indicated day
May June July

Day Elevation Contents Elevation Contents Elevation Contents
1 1,459.34 54,280 1,474.32 124,000 1,503.10 381,400
2 1,459.57 55,140 1,474.12 128,600 1,502.99 380,000
3 1,459.70 55,630 1,476.14 135,100 1,502.95 379,500
4 1,459.78 55,930 1,477.24 142,200 1,502.69 376,000
5 1,459.83 56,120 1,477.65 144,800 1,502.51 373,700
6 1,459.86 56,240 1,478.89 152,800 1,502.04 367,500
7 1,459.84 56,160 1,483.73 187,100 1,501.67 362,700
8 1,459.60 55,260 1,486.90 212,400 1,501.31 358,000
9 1,459.73 55,740 1,488.32 224,400 1,500.91 352,700
10 1,460.75 59,600 1,488.90 229,200 1,500.55 348,000
11 1,460.87 60,040 1,489.54 234,600 1,502.74 376,700
12 1,460.72 59,490 1,489.86 237,300 1,505.55 414,300
13 1,460.53 58,760 1,490.64 244,600 1,506.87 433,500
14 1,460.45 58,460 1,491.06 248,700 1,506.90 434,000
15 *1,460.34 58,040 1,482.20 259,600 1,506.60 429,600
16 1,460.63 59,140 1,493.30 270,200 1,506.22 424,000
17 1,461.78 63,500 1,493.58 272,900 1,505.73 416,900
18 1,462.15 64,910 1,493.50 272,100 1,505.18 408,900
19 1,462.27 85,370 1,493.07 268,000 1,504.92 405,200
20 1,462.,35 65,670 1,492.58 263,300 1,504.65 401,700
21 1,463.40 69,770 1,494.25 279,300 1,504.59 400,900
22 1,465.50 78,720 1,495.84 295,600 1,504.54 400,300
23 1,470.05 100,100 1,497.45 313,100 1,504.53 400,100
24 1,475.50 131,000 1,499.75 338,100 1,504.70 402,400
25 1,476.95 140,300 1,501.37 358,800 1,504.86 404,500
26 1,477.01 140,700 1,501.90 365,700 1,504,77 403,300
27 1,476.85 139,700 1,501.86 365,200 1,504.57 400,700
28 1,476.40 136,800 1,501.95 366,400 1,504.35 397,800
29 1,475.75 132,600 1,502.43 372,600 1,504.11 394,600
30 1,475.00 127,800 1,502.87 378,400 1,503.85 391,200
31 1,474.68 126,000 - - 1,503.64 388,500
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Smoky Hill River near Langley, Kans.

Location, —Lat 38937, long. 97°57', in SEf sec. 35, T. 16 S., R. 6 W., half a mile below Kanopolis
Dam, 1} miles west of Ellsworth-McPherson county line, 3 miles downstream from Bluff Creek,
and 5 miles north of Langley.

rainage area.—7, 857 square miles,

iage-height record. ~Water-stage recorder graph.

Discharge record, —Stage-discharge relation defined by current-meter measurements.

Maxima. =May-July 1951: Discharge, 5,570 cfs 8 a.m. July 15 {gage height, 15,29 ft).

1941 to April 1951: Discharge, 17, 200 cfs Oct, 20, 1941 (gage height, 23.47 ft).

Remarks. ~Flow regulated by Kanopolis Reservoir (see page 75).

I']It.‘sll'l

Mean discharge, in d-feet, 1951
Day May June July §Day] May June July fDay | May June Jul
1 153| 1,860{ 4,560 11 434 980 | 1,970f 21 515¢ 2,100 1,790
2 651 1,360 4,550 12 431 984 | 2,2400 22 371) 1,140| 1,720
3 65 866| 4,050 13 427 987 | 3,210f 23 302} 1,040( 1,870
1 66 872| 4,550 14 420| 1,000| 5,250} 24 717| 2,500 1,660
5 67 875| 4,620 15 416| 1,000{ 5,550) 25 | 1,340} 3,900 1,650
[ 68 830 4,610 15 420| 1,010 5,530] 26| 2,330} 4,120} 2,100
7 166 990 4,590 17 494f 1,010| s5,370f 27| 2,400} 4,120 2,960
8 407 956 4,620] 18 484 1,760| 4,810f 28| 2,690 4,130| 2,970
9 405 971} 4,600 19 489 | 3,500| 4,790f 29 | 3,280 4,170| 3,030
10 429 977] 4,530 20 491 3,480 3,540] 30 | 3,250 4,360 3,020
31 | 2,700 - 3,290
Monthly mean discharge, in second-feet ......oveeieveinsssssensonns 850| 1,930} 3,660
Runoff, in acre-feet ............ Ceebeseeieeneens teseeescsss | 52,270 [114,900 {225,000
Runoff, in inCheS .\ uvuuueiniinetanieeesaseesasosasoasansossnssanns 0.12 0.27 0.5¢
Gage height, in feet, and’discharge, in second-feet, at indicated time, 1851
. | Gage Dis~ Gage Dis~ Gage| Dis- Gage Dis-~ Gage Dis- Gage Dis-
3 |height charge |height] charge | height charge |height| charge | height| charge | height charge
o July 8 July 9 July 10 July 11 July 12 July 13
2 9.63| 2,770} 6.30| 1,330] 6.43] 1,38
41131 4,600] 6.45| 1,380] 6.55| 1,420] 6.39] 1,360
6 15.15| 4,610{13.11} 4,590] 6.32] 1,340 6.65] 1,450 6.37 1,359
8 113.21] 4,830 6.85| 1,520{ 7.75| 1,890 6.35| 1,350
10 7.60 1,820 9.35| 2,620/10.08] 3,01
N 113,19 4,630/13.13 4,600113.10] 4,580 7.95 1,980]10.50| 3,240/11,53] 3,83
2 e.72| 2,320{11.79} 3,970j11.68] 3,91Q
4 113,18 4,620 8.34| 2,150{10.88| 3,450{13.58] 4,804
6 13.12] ¢,590{13.10] 4,580| 7.48|( 1,770 9.43| 2,660|13.83| 4,914
8 113.18] 4,620 6.85| 1,720| 7.95] 1,980|13.87| 4,93(
10 6.50| 1,400 6.98} 1,570{13.87 4,93
12 {13.18) 4,620{13,11f 4,590[13.14| - 4,600{ 6.34| 1,340{ 6.57| 1,420{13.88| 4,94q
July 14 July 15 July 16 July 17 July 18 July 19
2 113.88] 4,940 15.18| 5,520
4 113.88] 4,940{15.17} 5,520 15.17| 5,520
6 113,87] 4,930 15.23| 5,540)15.16] 5.510|15.60] 4,810/13.57 4,80q
8 113,86/ 4,930|15.29| 5,570 15.16| 5,510
10 13,85/ 4,920 15.15| 5,510
N |15,08] 5,480|15.25| 5,550/15.20| 5,530]/15.12| 5,490[13,60 4,810]13.55 4,794
2 115,18} 5,520 15.10| 5,480
4 (15,211 5,530{15.24] 5,550 15.08| 5,480
§ (15.22 5,540 15.18| 5,520{15.07| 5,470{13.58| 4,800|13.5¢| 4,78(
8 |15.21] 5,530[15.25] 5,550 13,90] 4,940
10 135.20) 5,530 13.73] 4,870
12 {35.19] 5,530{15.25] s5,550|15.18] 5,520]13.67] 4,840|13.58] 4,800{13.53] 4,789
5 July 20 July 21 July 22 July 23 July 24 July 25
2 |13.53] 4,780 -
4 113.53] 4,780
6 113.53F 4,780] 7.55| 1,800| 7.46| 1,760} 7.25] 1,680
8 13,52 4,770
10 113,51] 4,770
N 113,50 4,760| 7.52} 1,790| 7.30| 1,700] 7.23] 1,670 7.19] 1,660{ 7.17| 1,659
2 | 9.40| 2,650
41 7.78] 1,900
6| 7.60{ 1,820| 7.48] 1,770| 7.25{ 1,680| 7.21| 1,660
81 7.57| 1,810
10 | 7.57] 1,810
12 | 7.56] 1,800 7.47{ 1,770| 7.25] 1,680} 7.20| 1,660 7.17| 1,650| 7.15| 1,644

Supplemental records.-— July 8, 6 a.m., 13,20 ft, 4,630 cfs; July 11, 1 a.m., 13,15 f¢t,
E B10 cis; July 12, 3 a.m., 6.30 £t, 1,330 crs, July 12, 5 a.m., 6.53 £t, 1,410 cfs;
July 13, 9 a.m,, 6.35 ft, 1,350 cfe; July 15, 5 a.m., 15.28 ft, 5,570 cfs; July 20,
1 p.m., 13.50 ft, 4,760 cfs, July 22, 10 a.m., 7.45 ft, 1,760 of's; July 22, 11 a.m.,
7.14 £t, 1,640 cfs,
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Smoky Hill River at Lindsborg, Kans,.

ki

Location. —Lat 38°34', long. 97°40', in SE} sec. 17, T. 17 S., R. 3 W., at bridge 300 ft downstream
from mill dam in Lindshorg. Datum of gage is 1,297, 19 ft above mean sea level, datum of 1929,
Drainage area. —8, 110 square miles,
Gage-height record. ~ Water -stage recorder graph,
Discharge record. —Stage-discharge relation defined by current~meter measurements. Shifting-

control method used May 1-9, July 20-31.
Maxima, — May-July, 1951; Discharge, 14,200 cfs 4 p.m. July 12 (gage height, 29.32 ft).

1930 to April 1951:

Discharge, 26,000 cfs June 3, 1938 (gage height, 32,55 ft).

Flood of May 1903 reached a stage of 33, 9 ft, from floodmarks (discharge, 32,000 cfs, from
rating curve extended above 26, 000 cfs).
Remarks, - Flow partially regulated by Kanopolis Reservoir (see page 75).

Mean discharge, in second-feet, 1951

Day | May June July Day | May June July Day May June July
1 908]| 1,930] 4,560 11 685| 1,230] 8,020) 21 1,270) 3,460) 2,810
2 376| 2,240| 4,500( 12 579} 1,220} 12,900 22 1,180 2,310 1,960
3 175| 1,180} 4,660f 13 561| 1,220] 11,000 23 886| 1,740| 1,840
4 137] 1,100] 4,390f 14 549) 1,660] 5,200} 24 587) 1,420( 1,760
S 119} 1,080{ 4,450 15 545 1,410] 6,360 25 985| 3,210} 1,680
6 107| 1,210] 4,520| 16 698} 1,260| 5,800% 26 1,890} 3,810| 1,630
7 97| 3,630] 4,510} 17 2,760} 1,240] 5,880) 27 2,350 3,980) 2,380
8 192| 1,400| 4,500] 18 1,450 1,240| 5,810] 28 2,370| 4,060| 2,790
9 758| 1,360} 4,540f4 19 1,1s0| 2,610f 5,2504 29 2,900| 5,180 2,820
10 1,510 1,240 4,530) 20 752 3,360] 4,940} 30 3,150 5,140] 2,840
31 3,170 = 2,840
Monthly mean discharge, in second-feet ....... 1,124| 2,238| 4,538
Runoff, in acre-feet .......vivviiunvnnne 69,140133,200 {279,000
Runoff, ininches ...........ccuv.... 0.16 0.31 0.65
Gage height, in feet, and discharge, in second-feet, at indicated time, 1951
. | Gage Dis- Gage Dis- Gage| Dis- Gage Dis- Gage Dis~ Gage Dis~
8 | height] charge lheight| charge | height charge |height] charge | height charge | height| charge
= July 8 July 9 July 10 July 11 July 12 July 13
2 19.90 | 4,520 20.32 | 4,730/27.70 | 10,800 {29.20 § 13,900
4 19,87| 4,510 L9.90 | 4,520 [20.97 | 5,060 [27.79 | 10,900 |29.11 | 13,700
6 19.95| 4,550 19.89| 4,520 22,25 | 5,830 (28,07 | 11,400 28.97 | 13,300
8 N9.80] 4,480 9.90 | 4,520 3.49 | 6,660)28.40 112,100 |28.77 | 12,800
10 n9.s1| 4,530 p4.70| 7,580 [28.77 | 12,800 [28.49 ] 12,300
N Do.85| 4,500119,93| 4,540 f9.89| 4,520 P5.84} 8,640(29.10 | 13,600 (28.14] 11,600
2 19.89 ) 4,520 p6.55 | 9,350 [29.27 | 14,100 [27.58 | 10,600
4 N9.85| 4,500 1s.88 | 4,520 26.98 ] 9,780 [29.32 | 14,200 [26.94| 9,740
[ 19,91 | 4,530 19,88 | 4,520 [27.22 | 10,100 [29.29 | 14,100 [26.04 | 8,840
8 p9.s7| 4,510 N9.88 | 4,520 p7.38 | 10,300 [29.28 | 14,100 25,04 | 7,850
10 19,92 | 4,530 7.54 { 10,500 |29.27 {14,100 |23,90| 6,950
12 19.90| 4,520[19.90| 4,520 [20,08 | 4,610 p7.64 | 10,700 [29.24 | 14,000 [22.78 ] 6,180
July 14 July 15 July 16 July 17 July 18 July 19
2 121.95| 5,640
4 l21,40| 5,310
6 121.10| s5,130|21.27| s5,230]22.12| 5,750 22.31| 5,870(21,55{ 5,400
8 120.96| 5,050
10 20.93| 5,040
N 120.94| 5,040]21.46| s5,350)22.23| 5,820[22.33| 5,880{22.29| 5,860|21.23| 5,210
2 120.98] 5,060
4 121.03| 5,090
© 121.06| 5,110|21.69| 5,480.|22.29| 5,860 22.15| 5,770{21.00] 5,070
8 |21.09| 5,120
10 121.13} 5,150
12 21,151 5,160121.94] 5,630]22.32] 5,880 F32.51 5.870121.901 5,610120,851, 5,000l
July 20 July 21 July 22 July 23 July 24 July 25
2 20.13| 4,600
4 19.21] 4,100
6 |20.78] 4,960]17.85] 3,320
8 6.90] 2,760
10 16.40| 2,470
N 120.73] 4,940|16.09| 2,310{15.28| 1,950[15.03] 1,840|14.81} 1,750|14.64 1,6801
2 15.90| 2,230
4 X 15.771 2,170
6 20,71} 4,920|15.67| 2,120 .
8 15.65| 2,110
10 15.58! 2,080
12 |20.56| 4,840|15.52| 2,06015,18| 1,900)14.92] 1,800f14.73] 1,720]|14.,58] 1,65
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Smoky Hill River near Mentor, Kans.

Location, ~Lat 38°48', long. 97°35!, on line between secs. 30 and 31, T. 14 S., R. 2 W., at county
road bridge, 1 mile south of Salina, and 4 miles north of Mentor, Datum of gage is 1,211,74 ft
above mean sea level (levels by Corps of Engineers).

Drainage area.—8, 230 square miles,

Gage-height record, —Water-stage recorder graph except for periods May 10, 16-18, May 22 to
June 1, June 7, 20-22, 26-30, July 22-28, for which a graph was drawn based on one to three
times dailywire-weight gage readings.

Discharge record. —Stage-discharge relation defined by current-meter measurements below 4, 500 cfs
and by slope-area determination of peak discharge. Backwater from return flow from overbank
storage 12 m.July 13 to 12 p.m, July 17, discharge computed on basis of records for station at
Lindsborg.

Maxima, —~ May-July 1951: Discharge, 20,000 cfs 10 a.m. July 13 (gage height, 24.93 ft).

1923-32, 1947 to April 1951: Discharge, 7,450 cfs Aug. 17, 1927 (gage height, 25.8 ft, site
and datum then in use).

Remarks, ~Flow partially regulated by Kanopolis Reservoir (see page 75).

Mean discharge, in second-feet, 1951

Day May June July |l Day | May June July Day May June, July
1 1,570 2,860 5,680 11| 1,420 1,170] 8,460f 21 900| 3,200| 5,060
2 961| 1,760 4,690) 12 630 1,150} 18,100| 22 1,380 3,280 2,900
3 420| 1,860 4,450| 13 544 1,140 18,500( 23 1,440| 2,580 2,420
4 27| 1,050 4,600| 14 518| 1,250| 9,600] 24 820| 1,540| 2,320
5 189 996] 4,280 15 502§ 1,740 6,200[ 25 662 1,680| 2,240
6 172 t,170| 4,200[ 18 947| 1,270| 5,800f 26 1,250| 3,170| 2,200
7 161| 3,240 4,220] 17 1,510} 1,170 5,700) 27 2,170 3,480{ 2,280
8 155| 3,390| 4,180} 18 3,140| 1,150 6,620f 28 2,350, 3,630] 2,960
9 245! 1,420f 4,170f 19 | 1,410] 1,210 6,620§ 29 | 2,430] 4,020] 3,080
10 1,360| 1,270 4,280f 20 1,150 2,760] 5,900] 30 | 2,960| 5,460} 3,100
31 3,060 - 3,110
Monthly mean discharge, in second-feet ..veveiviverssnennonvnsearos 1,182| 2,189| 5,417
RUNOff, in 2Cre-feet ....cevovsereenn. creeeienieieianneens | 723700{129)100|333 100
Runoff, ininches ......coviiieininnnnaans eeeieerann e 0.17 0,29 0.76

Smoky Hill River at Salina, Kans.

Location, —Lat 38051', long. 97036', in NW} sec. 13, T. 14 8., R. 3 W., on downstream railing of
Iron Ave, Bridge in Salina, Datum of gage is 1,199, 95 ft above mean sea level.
Drainage area,~8, 243 square miles,
Gage-height record. — Wire-weight gage readings once daily, more frequently during flood periods.
Maxima, —May-July 1951: Gage-height, 24,10 ft 11:30 a, m. July 13,
1929 to April 1951: Gage-height 24, 25 ft Oct, 21, 1941,
Stage of 24.6 ft occurred May 30, 1903.
Remarks, —Records furnished by U. S. Weather Bureau.

Daily stage, in feet, 1951

Day June July Day June July Day June July
1 15.9 20.0f 11 13.8 20.2f 21 15.9 . 20.4
2 14.0 19.6( 12 13.7 23.3 22 16.9 16.4
3 13.9 19.1f 13 13.8 24.1)| 23 15.7 15.1
4 13.6 19.1Q 14 13.9 23.4) 24 14.3 15.0
5 13.4 18.8(Q 15 14.5 22.8 25 13.9 14.8
6 13.4 18.6 16 14.0 21.8 26 16.2 14.8
7 15.3 18.64 17 13.8 21,0 27 17.0 14.8
8 18.9 18.5§ 18 13.7 20.9f 28 17.5 15.6
9 14.0 18.5) 19 13.7 21.0f 29 17.7 16.2
10 13.9 18.6§ 20 - 20.9 30 19.3 16.2
31 = 16.2

Supplemental records.-— July 1, 6 p.m., 20,00 ft; July 10, 6:30 p.m., 18,60 ft; July 11,
8:50 p.m., 20,70 f£t; July 13, 11:30 a.m,, 24,10 ft, 8:30 p.m., 23,70 ft; July 18,
6:30 p.m,, 21.00 ft; July 30, 4 p.m., 16,20 ft,
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Saline River near Russell, Kans,

79

Location, = Lat 38°58', long. 98051', between secs. 34 and 35, T. 128., R. 14 W., 2 miles down-
stream from Salt Creek and 5 miles north of Russell.

Drainage area. -1, 502 square ‘miles.
Gage-height record, —Water-stage recorder graph except for period July 30, 31, for which graph was

drawn based on daily wire~-weight gage readings.

Discharge record, —Stage-discharge relation defined by current-meter measurements,
Maxima, —May-July 1951: Discharge, 17,000 cfs 9 p. m. June 28 (gage height, 19.12 ft).
1046 to April 1951: Discharge, 14,300 cfs July 26, 1950 (gage height, 18,40 ft).

Mean discharge, in second-feet, 1951

Day May June July Day | May June July Day May June July
1 247 272| 1,870f 11 65 804| 5,270 21 672{ 4,100 498
2 108 971{ 1,330f 12 61| 1,360] 4,940f 22| 4,850} 10,400 1,510
3 85| 1,050 1,450 13 56| 2,350] 3,830} 23| 6,130} 10,600| 1,890
4 75 408| 1,200f 14 67| 1,580| 2,360| 24| 3,350| 9,140 1,670
S 69 293 a72f 15 165| 1,700| 1,510 25 | 1,280] 4,580| 1,990
6 67 756 717y 16 107| 1,810| 1,020( 26 747| 2,270( 1,700
7 64| 1,350 s27] 17 110 651 781 27 531 2,760 903
8 63| 1,760 seaf 18 252 493 663 28 428| 9,830 672
2 63| 4,350 531§ 19 373 421 5954 29 394§ 9,080 553
10 85| 1,080 531} 20 244 389 537] 30 357 3,710 508
31 295 - 472
Monthly mean discharge, in second-feet .... .. 692 3,011 1,408

2 »

Runoff, {ngcre-feet essessascsnanssanasans «- | 42,530|179,100| 86,540
Runoff, in inches ......... Ce et eeieaaeteaies e cetenoeas . 0.53 2.24 1,08
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Paradise Creek near Paradise, Kans.

Location, —Lat 39°04', long. 989511, in NW; sec. 26, T. 14 S., R. 14 W., at bridge on U. S. High-
way 281, 4} miles southeast of Paradise.

Drainage area. ~ 212 square miles.

Gage-height record. —Water-stage recorder graph except for periods May 1-15, 18-23, May 25 to June
7, June 10-20, July 1-10, 27-31, for which graph was drawn based on one or more daily wire-
weight gage readings.

Discharge record, —Stage-discharge relation defined by current-meter measurements below 9, 300 cfs
and slope-area determination of peak discharge, Shifting-control method used May 1 to June 2.

Maxima. —-May-July 1951: Discharge, 14,800 cfs 4 a. m. July 11 (gage height, 23,10 ft).

1046 to April 1851: Discharge, 4,160 cfs July 16, 1950 (gage height, 17.47 ft).

t
Mean discharge, in second-feet, 1951

Day May June July Day | May June July Day May June July
1 83 56 113f 11 12 61} 8,350f 21 517| 2,240 120
2 31 299 o4f 12 10 63 3,990) 22 1,290 3,160 781
3 25 480 120f 13 10 54 2,3104 23 1,010] 1,980 620
4 21 108 T 14 58 90 915§ 24 240 612 188
5 19 61 62} 15 73 53 4484 25 129 196 136
[ i9 433 61)j 16 52 38 302 26 88 158 118
7 17| 1,220 53f 17 62 30 226 27 87 535 106
8 12 560 444 18 50 23 190} 28 59 810 93
9 12 167 43 19 37 19 163 29 66 262 84
10 12 86 394 20 41 33 141§ 30 103 152 198
58 - 87
Monthly mean discharge, in second-feet .......... . . 138 468 665
Runoff, in acre-feet .......vcvveuennennn . 8,500| 27,850| 40,910
Runoff, ininches ...........cociiiiiininnn . 0.75 2.46 3.62

Gage height, in feet, and discharge, in second-feet, at indicated time, 1951

. | Gage Dis- Gage Dis- GageI Dis~ Gage Dis- Gage Dis~- Gage Dis=-
3 |height| charge |height| charge | height] charge |height| charge | height| charge |height| charge
= July 8 July 9 July 10 July 11 July 12 July 13

2 4,95 42|18.49| 5,520

4 4.94 42|23.10| 14,800|17.63{ 4,360

6 4,92 40|22.19{ 12,500 i6.27| 2,870
8 4,90 39(20,84] 9,680{17.25| 3,900
10 4.88 38{20.52{ 9,040

N | 4.96 43| 4.96 43} 4.87 37120.59| 9,180|17.03| 3,640/15.23| 2,040
2 4.86 36/20.13| 8,330

4 4,86 36{19.67| 7,510|16.95| 3,550

6 5.19 59]19.30| 6,840 14,05 1,739
8 6.40 18319.02{ 6,370|17.27{ 3,920
10 15.62| 2,300{18.75| 5,940
12 | 4.95 42| 4.96 43{17.09| 3,710{18,40] 5,380[17.09{ 3,710{12.95| 1,490

July 14 July 15 July 16 July 17 July 18 July 19

2

4

g 11:55) 1,190
10

g 9.67 796| 7.95 434 7.30 300| 6.90 223| 6.70 190| 6.52 163
4

6 | 8.95 644

8

10

12 | 8.61 573 7.56 353 ] 7.08 256] 6.78 203| 6.61 176| 6.42 150]

July 20 July 21 July 22 July 23 July 24 July 25

2 6.23 128{ 6.82 209

4 6.22 126 | 7.67 376

6 6.21 125| 8.65 582 [10.00 865

8 6.18 122 9.60 781
10 6.17 120 ]10.25 918

N | 6.35 142| 6.16 11910.75| 1,020 9.33 724| 6.64 181] 6.29 135
2 6.13 116 |10.94{ 1,060

4 6.12 114 10.99| 1,070

6 6.11 113 [10.75{ 1,020{ 7.50 340

8 6.09 111 [10.38 945
10 6.08 110 {10.09 884

12 | 6,25 130 6.35 142| 9.98 861 | 7.01 242| 6,41 149] 6.22 126}
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Saline River near Wilson, Kans.

Location, —Lat 38056', long. 98932', in SW} sec. 11, T. 138,, R. 11 W., just upstream from high-
way bridge, three-quarters of a mile upstream from Hell Creek, and 8 miles northwest of Wilson.

Drainage area. -1, 900 square miles.

Gage-heig record. — Water-stage recorder graph except for periods June 26, 28, July 1-8, 11, 14-23,
for which a graph was drawn based on bi-daily or oftener wire-weight gage readings and shape of
recorder graph. No gage-height record June 3, 4.

Discharge record, —Stage-discharge relation defined by current-meter measurements below 13, 000 cfs
and by slope-area determination at gage-height, 22,06 ft. Shifting-control method used June 10-21,
23. For period of no gage-height record discharge computed on basis of records for stations near
Russell and at Tescott.

Maxima, ~ May-July 1951: Discharge, 19, 300 cfs 9 a. m. June 23 (gage height, 22,06 ft).

1929 to April 1951: Discharge, 21,900 cfs June 2, 1935 (gage height, 24,79 ft), from rating curve
extended above 10, 000 cfs.

Flood of July 1928 reached a stage of about 26,8 ft, from floodmarks (discharge, 25, 700 cfs, from
rating extended above 10, 000 cfs) .

Mean discharge, in second-feet, 1951

Day May June July Day | May June July Day May June July
1 224 468 2,700 11 88{ 1,340| 6,270 21 449 | 4,070 918
2 297 904| 1,930f 12 86| 1,300| 14,000 22 | 4,960 7,680 1,070
3 168 1,400| 2,130f 13 80| 2,400( 7,530 23| 5,890} 15,900 | 3,080
4 134 1,100| 2,020f 14 go| 2,880| 4,560f 24 | 5,910] 13,200| 2,080
5 114 743| 1,410 15 137| 1,810 2,810f 25 | 2,500| 7,380 | 1,940
6 103| 2,390| 1,150f 16 267| 2,740| 1,840Q 26 | 1,410| 3,250 | 2,340
7 98| 6,560 1,020 17 207| 1,300 1,440} 27 | 1,020| 3,480 1,360
8 30| 2,720 910 f 18 217 942 1,220 28 804| 5,380 | 1,060
9 88| 3,790 852 | 19 365 750] 1,090f 29 673 | 13,800 898
10 90| 3,130 803 | 20 392 688 997 § 30 646 | 6,270 803
31 577 - 1,050
Monthly mean discharge, in second-feet ......... P sasascnnses 909 3,992 2,357
Runoff, in acre-feet ............. Cirereiieeienieeanee. | 55,880 (237,600 [L45,000
Runoff, ininches ......cu0vuiiiininiiennncanencnannn seeasessasses 0.55 2.34 1.43
Gage height, in feet, and discharge, in second-feet, at indicated time, 1951
., | Gage Dis- Gage Dis- Gage| Dis- Gage Dis- Gage Dis~ Gage Dis=
3 [height| charge jheight] charge |height| charge |height| charge | height| charge |height]| charge
= July 8 July 9 July 10 July 11 July 12 July 13
2 6.84 790]21.70| 17,300}18.78| 8,260
4 6.87 soo|2z1.52 | 16,400/18.58] 7,920f
6| 7.25 934 7.08 866| 6.86 796 | 6.98 837{21.25 | 15,200{18.51} 7,820
8 7.53| 1,040/20.98| 14,100(18.53] 7,840
10 10.43| 2,210|21.08] 14,500/18.55| 7,880
N | 7.17 905| 7.03 855| 6,86 796 |15.63| 5,220(21.15| 14,800{18.57| 7,900
2 18.03| 7,130|21.07 | 14,500{18.57| 7,900
4 18.78| 8,260[20.85( 13,600}18.35} 7,580
61 7.11 884{ 6.99 841 6.91 813 [19.30| 9,300[20.53 | 12,600{17.93| 7,030
8 20.70| 13,100[20.10 | 11,300|17.48| 6,580
10 21,70/ 17,300|19.60 | 10,000{17.03} 6,220
12 | 7.07 869] 6.93 820| 6.86 796 |21.80| 17,800/19.13 | 8,960[16.64] 5,930
July 14 July 15 July 16 July 17 July 18 July 19
2
4 l6.18] 5,610{11.97| 2,960
6 9.86) 1,960 8.76| 1,510| 8.13| 1,260
18 15.55| 5,160|11.58| 2,770
g 14.60| 4,540|11.20| 2,580} 9.53} 1,820)| 8.56| 1,430| 8,02 1,220( 7.89} 1,090
4 l13.68| 3,950[10.85| 2,400
6 g9.28{ 1,720| 8.39| 1,370| 7.92| 1,180
18 13.01| 3,550|10.52| 2,250 -
12 |i2.46| 3,230|10.24| 2,130 9.02{ 1,620| 8.25]| 1,310| 7.83| 1,150{ 7.55| 1,040
July 20 July 21 July 22 July 23 July 24 July 25
2 11.35| 2,660[11.40| 2,680]10.11| 2,070
4 7.07 869 12.17| 3,070|10.85 | 2,400[10.13| 2,080
6 12.85| 3,450/10,27 ( 2,140}10.01| 2,020
8 7.06 866 [13.20| 3,660| 9.85| 1,950f 9.79| 1,930
10 12,75 | 3,390 9.61| 1,850| 9.50| 1,810
N | 7.42 995| 7.20 916 | 7.15 898 [12.20] 3,090| 9.64| 1,870| 9.26| 1,710
2 11.85| 2,900| 9.72| 1,900} 9.17| 1,680
4 7.36 974 [11.72| 2,840 9.75| 1,910 9.31| 1,730
6 i2.15| 3,060| 9.76| 1,910| 9.65| 1,870
8 g.18| 1,280 f12.35| 3,170| 9.79| 1,930]10.05| 2,040
10 12.25§ 3,120| 9.86| 1,960{10.41| 2,200
1z | 7.32 959 7.10 880 |10.42| 2,210 [12.00{ 2,980| 9.99| 2,020[10.74( 2,350
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Wolf Creek near Sylvan Grove, Kans.

Location. ~Lat 39901*, long. 98°28¢, on line between secs. 7 and 18, T. 12 8., R. 10 W,, 3 miles
upstream from mouth and 4} miles west of Sylvan Grove. Datum of gage is 1, 419. 60 ft above
mean sea level (levels by U. S. Bureau of Reclamation).

Drainage area. —251 square miles.

Gage-height record. —Water-stage recorder graph,

Discharge record. —Stage-discharge relation defined by current-meter measurements below 3, 700 cfs
and by contracted-opening and slope-area determinations of peak discharge. Shifting-control
method used June 8 to July 11, Discharge, 12 p.m. July 11 to 2 a.m. July 14 computed from back-
water studies.

Maxima, —May to July 1951: Discharge, 29, 300 cfs 11 a.m. July 11 (gage height, 30.96 ft).

1945 to April 1951: Discharge, 3,850 cfs July 16, 1950 (gage height, 24,99 ft).

Mean discharge, in second-feet, 1951

| Day May June l July Day | May June | July Day May June July
1 28 16 se4 11 8.4 168] 10,500f 21 86| 2,570 129
[4 27 346 296l 12 8.2 131} 5,920 22 773 5,140 543|
3 16 24 444f 13 7.8 154] 4,270f 23 1,030 5,080 753|
4 11 67 306 14 8.2 846 1,080) 24 1,010 2,030 208
5 99 23] 231) 15 29 414 516f 25 527 1,350 137
6 9.0 2,410f 206f 16 42 361 31ef 26 60 710 173
7 8.6 7,070] 206l 17 31 169 232 27 25 670 102
8 8.4 2.720] 264f 18 69 75 193ff 28 19 1,380 88
9 8.4 875 223f 19 36 63| 170f 29 171 1,770 82
10 9.3 607 219 20 27 57 149 30 16( 1,250 76
. 31 15 - 404/
Monthly mean discharge, in second-feet .. 128 1,285 934
Runoff, in acre-feet ........... 7,890| 76,490| 57,440
Runoff, in inches ........... T T T T TP 0.57 5.50 4.13
Gage height, in feet, and discharge, in second-feet, at indicated time, 1951
. | Gege Dis- Gage Dis-~ Gage| Dis- Gage Dis- Gage Dis- Gage Dis~
g |height| charge |height| charge |height]| charge |height] charge | height| charge | height] charge
= July 8 July 9 July 10 July 11 July 12 July 13
2 6.37 179 [16.60] 1,430 29.29] 6,600f 29.00] 6,400
4 6.36 178 |19.75| 2,090 29.25| 6,140 28.87| 6,000
6| 6.5 189 7.19 247 | 6.35 178 | 24.15 3,500 29.26| 5,740 28.70] 5,600
8 6.35 178 | 28.95| 6,650 29.30] 5,480 28.46| 5,200
10 6.33 176 | 30.90| 26,400 29.34| 5,300 28.09 4,700
N | 6.44 184 6.71 205 | 6.32 175 | 30.85{ 24,400 29.35| 5,200 27.36| 4,240
2 6.30) 174 {30.59| 16,700 29.26 5,220 26.36] 3,780
4 6.28] 173 | 30.30| 12,30( 29.21| 5,420 25.17| 3,360
6] 9.13 422 6.47 186 | 6.27 172 {30.05 10,200 29.21| 5,800 23.87| 2,940
8 6.62) 198 | 29.84] 8,900 29.23| 6,360 22.54 2,540
10 8.30| 343 [29.61f 7,980 29.19] 6,840 20.85] 2,180
12 | 8.19 327 6.38 180 {12.80 826 |29.41| 7,200 29.11}] 6,700 19.77 1,860
July 14 July 15 July 16 July 17 July 18 July 19
2 |18.38 1,589
4 117.34 1,429
6 |16.59 1,27d 13.07 581
8 |1s.04 1,179
10 [15.63 1,080
N |15.27] 1,00d 12.62 509 | 10.96 306 | 10.08] 229 | 9.59 192 | 9.26 169
2 | 14.97 944
4 |14.68 886
6 | 14,41 832 12.1§ 442
8 [14.13 77§
10 | 13,87 724
12 113,65 68¢| 11,74 389 | 10.48 263 | 9.79 206 | 9.44 182 | 9.13 160
July 20 July 21 July 22 July 23 July 24 July 25
2 8.78 139 | 8.61 129 |17.55| 1,460
4 8,74 136 | 8.63 130 | 16.92 1,330 8.8 145
6 8.7 134 | 8.72 135 | 16.00] 1,150 { 10.40 256
8 e.sg 132 | 9.00 152 | 14.90) 930 8.8 145
10 8.6 129 | 9.30 172 | 13.90 730
N1 g.93 148 8.59 127 | 9.64 196 | 13.10] 586 | 9.62 194 | 8.8] 141
2 8.56 126 | 11,00 310 | 12.48 487
4 8.54 124 | 13.45 642 | 12,00 420 8.6 130
6 8.5 123 |15.50f 1,050 |11.63] 376 | 9.12 159
8 8.50 122 |16.83| 1,320 |{11.33| 343 8.5 123
10 8.48 121 |17.57| 1,460 |11.10] 320
12 | g.8 141 8.57 126 {17.80] 1,510 | 10.89] 300 | 8.93] 148 ] 8.5 127

Supplemental record.— Julyv 11,

11 a.m., 30.96 ft, 23,300 cfs.
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Saline River at Tescott, Kans.

Location, — Lat 39°00', long. 97053'. in SE} sec. 16, T. 12S., R. 5 W., at highway bridge, half a
mile south of Tescott and half a mile upstream from Dry Creek.

Drainage area, —2, 820 square miles. .

Gage-height record, -~ Water-stage recorder graph, except for periods May 1, 2, June 2, 14, July 7-
10, July 21 to 4 p.m, July 24, July 30, 31, for which a graph was drawn based on once-daily wire-
weight gage readings.

Discharge record. —Stage-discharge relation defined by current-meter measurements below 12, 000 cfs
and by slope-area determination of peak discharge,

Maxima, ~May-July 1951: Discharge, 61,400 cfs 4 a, m. July 13 (gage height, 30,06 ft).

1919 to April 1951: Discharge, 6, 850 cfs June 3, 1935 (gage height, 29,57 ft, from graph based

on gage readings).

Mean discharge, in second-feet, 1951

Day May June July Day | May June July Day May June July
1 307 7971 17,000( 11 341 7,400( 10,200 21 1,140( 4,480] 1,660
2 464| 2,120f 8,000) 12 176 6,480| 24,800) 22 3,150| 6,440 1,460
3 3451 3,590| 6,650 13 142} 4,270| 47,600f 23 4,100 7,000} 1,480
4 397| 2,370| 6,220 14 142| 2,830 21,500 24 | 3,960| 16,200 1,810
5- 272| 2,180| 4,730| 15 150| 3,840( 10,300 25 4,280 22,500 2,810
6 208) 2,180} 3,340( 16 198 4,490) 5,940} 26 5,070| 17,000| 3,300
7 176} 6,500} 2,710( 17 952| 4,570| 5,410f 27 5,560| 13,300 2,870
8 159| 9,200} 2,480 18 1,360 4,190| 4,720§ 28 3,980 11,000 2,800
9 152 10,400} 2,130{ 19 595| 2,680( 3,080 29 1,240| 6,900 2,370
10 362| 9,000f 2,060 20 483| 1,720| 2,070 30 963| 6,450 1,500
31 828 - 1,190
Monthly mean discharge, in second-feet ......... ceresesenst 1,344| 6,756 6,589
Runoff, in acre-feet ............... cesen . N 82,630 |402,000 {405,200
Runoff, in inches ..... Ceeseneans Cereesarsanaas . 0.55 2.67 2.69
Gage height, in feet, and discharge, in second-feet, at indicated time, 1951
. | Gage Dis- Gage| Dis~ Gage| Dis- Gage l Dis- | Gage I Dis- Gage Dis-
3 | height] charge |height| charge |height| charge |height| charge | height| charge | height| charge
= July 8 July 9 July 10 July 11 July 12 July 13
2 16.82| 2,000 (22.80| 3,930}{29.27| 11,800[30.02( 57,800
4 119,01 2,650|17.51| 2,200(16.77| 1,980|25.60| 5,040}29,32| 13,900]30,06| 61,400
6 16.70| 1,980(27.78| 5,910}28.35| 15,200130.02| 57,800
8 118.84| 2,600(17.36| 2,160[16.64] 1,960(28.80| 6,400|29.42| 18,50029.98| 54,300
10 16.59| 1,950 (29.25| 11,000[29.51 | 23,000(29.96 | 52,600
N 118.47) 2,490|17.25| 2,120(16.56| 1,940(29.36| 15,700]/29.57 | 26,000[29.90| 47,500
z 16.50| 1,920(29.36| 15,700(29.60 | 27,500(29,87 | 45,200
4 118,14| 2,390|17.12| 2,090[16.47| 1,920|29.32| 13,900}29.85 | 30,200|29.82| 41,5Q0,
6 16.50}| 1,920 |29.29( 12,600}29.66 | 30,800|29,80| 40,000
8 [17.89| 2,320[16.99]| 2,050[16.67| 1,970|29.28| 12,200129.69 | 32,400(29.76| 37,200
10 18.85] 2,600 [29.28| 12,200|29.77 | 37,900(29.73 | 35,100
1z 117.67| 2,250{16.87| 2,020|20.50| 3,120 |29.28| 12,200|29.90 | 47,500[29.70| 33,000
July 14 July 15 July 16 July 17 July 18 July 19
2 28.45| 5,220|25.05| 3,750
4 l29.61| 27,600|29.31| 12,400 |29.11} 6,200 (28.95| 5,480|28.35| 5,180(24.62| 3,600
6 28.21| 5,100(24.21| 3,450
8 [29.55| 24,200(29.28| 11,200 29,10 6,000 |28.90 5,450128,04 5,020 |23.76 3,310
10 27.85 | 4,920(23.31| 3,170
N [29.48| 20,500 |29.26 | 10,400 [29.08 | 5,900 [28.85 | 5,420(|27.59 | 4,800[22.88| 3,040
2 27.31 | 4,660(22.48| 2,920
4 l29.42| 17,500 |29.22]| 8,800 [29.04| 5,700 [28.78 | 5,390(26.97 | 4,520 |22.08| 2,800
8 26.63 | 4,380[21.,69| 2,690
8 [29.38| 15,600[29.19| 7,800 [29.00| 5,500 [28.68| 5,340(26.26 | 4,230[21.35| 2,580
10 25.86 | 4,070 [21.02| 2,430
12 29.36 | 14,700 [29.16| 7,200 |28.96 | 5,480 |28.55 | 5,280(25.43 | 3,900{20.75| 2,400
July 20 July 21 July 22 July 23 July 24 July 25
2 20.97 | 2,470
4 120,31| 2,270|18.57| 1,750 17.58| 1,500 f17.36 | 1,440[17.73| 1,530}21.31| 2,570
[ 21.67| 2,680
8 l19.90 2,150 18,39 1,700 [17.45 1,460 17.37 1,440[17.96 1,590|21.99 2,780
10 22.29 | 2,870
N p9.53| 2,040[18.21| 1,650 17.37 | 1,440 17.41 | 1,450[18.50 | 1,730|22.57 | 2,950
2 22,82 3,030
g [19.24| 1,950 (18.04| 1,610 7.37| 1,440 p7.43| 1,460J19.12| 1,920 (23.02 5,?98
23,27 | 3,16
8 l9.02 1,890 [17.89 1,570 L7.37 1,440 p7.50 1,48019.86 2,140 23.44 3,210
10 23.59 | 3,260
iz he.77| 1,81017.72| 1,530 f7.36| 1,440 p7.60| 1,500[20.59 | 2,360{23.71| 3,290




84 KANSAS~MISSOURI FLOODS OF JULY 1951
Bow Creek near Stockton, Kans,

Location. — Lat 39034', long. 99017', on line between secs. 1 and 2, T. 6 S., R, 18 W,, on downstream
side of bridge on U. 5. Highway 183, 8.5 miles north of Stockton.

Drainage area.—337 square miles.

Gage-height record. —Graph drawa on basis of wire-weight gage readings made generally once daily,
with frequent readings during rises, prior to June 28, July 4-10; water-stage recorder graph June
28 to July 3 and after July 10.

Discharge record, — Stage-discharge relation defined by current-meter measurements below 700 cfs
and by contracted-opening determination of peak discharge. Shifting-control method used May 1-21,
July 15-31,

Maximum, —May-July 1951: Discharge, 12,900 cfs 7:30 a.m, July 12 (gage height, 13.60 ft, from flood-
marks) .

Mean discharge, in second-feet, 1951

Day May June July Day | May June July Day | May June July
1 8.3 12 41 11 9.3 70| 4,040§ 21 110]| 1,270 115
2 8.3 12 32 1z 8.3 190 4,991 22 361| 3,670 596
3 7.8 12 29 13 8.1 220| 1,670f 23 350| 2,100 306
4 7.6 11 18 14 7.8 253 1,380 24 65 935 347
5 7.6 12 9.84 15 8.1 298| 1,070f 25 14 838 377
6 7.4 254 8.1 16 8.8 347 320f 26 14 279 142
7 7.4 697 6.8 17 24 180 210f 27 13 165 98
8 7.6] 1,320 5.80f 18 18 149 200§ 28 15 110 78
9 13 271 5.1 19 15 62 157f 29 15 82 63
10 11 117] 163 20 12 34 131§ 30 13 60 54
13 - 51
Monthly mean discharge, in second-feet ......vocoesvuesass 38.3 468 539
Runoff, in acre-feet ............. erserssssaenens . creness . 2,360{ 27,850| 33,150
Runoff, in inches ....... o s s avaoseaesseoantaostesanesseenass ety 0,13 1.55 1.84
Gage height, in feet, and disch: arge, in second-feet, at indicated time, 1951
Gage Dis- | Gage Dis- Gage| Dis- Gage Dis- | Gage { Dis- Gage Dis-
% height| charge |height| charge | height| charge |height| charge | height| charge | height] charge
[ July 8 July 9 July 10 July 11 July 12 July 13
2 iz.20| 6,700] 9.47| 1,520 9.89| 1,890
4 12.66| 8,540|11,70| 5,100| 9.78| 1,780
6 12.45| 7,700|12.85| 9,320} 9.69| 1,690
8 11.65| 4,980|13,50| 12,400] 9.75| 1,750
10 10.85| 3,230|/12.65| 8,500] 9.80| 1,800
N | 2.61 5.8| 2.57 5.1| 2.55 4.8|10.60| 2,8l0|11.85| 5,550 9.76| 1,760
2 10.25| 2,300{11.56| 4,750] 9.70| 1,700
4 10.08| 2,100|10.95| 3,410] 9.58| 1,600
6 9.85| 1,850[10.48| 2,630| 9.48| 1,520
8 9.56| 1,590/10.27| 2,320] 9,38 1,440
10 9.35| 1,420|10.12| 2,140| 9.31| 1,390
12 | 2,59 5.4] 2.55 4.8{11.15| 3,800 9.20| 1,320[10.00| 2,000| 9.25{ 1,350
July 14 July 15 July 16 July 17 July 18 July 19
2 .
é“ 9.17|1,300 9.30(1,380 5.36 394 3.94 187
13 9.14{1,280 9.02]1,210 4.99 335 3.95 189
521 9,24(1,340 8.69|1,060 4.76 300| 4.09 209| 4.27 234| 3.70 156
él 9.37|1,440 8.29) 962 4.57 274 4.14 216
13 9.45(1,500 7.54| 798 4.38 248 3.96 190
12 | 9,451,500 5.99] 503 4.26 232] 3.97 192] 3.84 175] 3.58 141
July 20 July 21 July 22 July 23 July 24 July 25
2 5.49 415 | 4.40 252
4 6.67 623 | 4.42 254| 4.70 292} 5.86 479
6 8.05 908 | 4.90 321
8 7.96 888 | 5.07 347 4.83 311 5.96 497,
10 7.49 785 | 5.03 342
N 13,50 131 3.77| 114 7.04 694 | 4.99 335| 5.00 336| 5.64 439
2 6.54 599
4 6.41 577 | 4.86 316| 5.19 367| 4.73 297
6 6.45 583
8 5.92 489 | 4.72 295 5.43 406 | 4.24 229
10 5.15 361
12 [ 3,43] 121 3.65| 151 4.69 290 | 4.67 289 | 5.68 447)] 3.96 190

Supplemental records.— July 10,10 p.m., 2.54 £t, 4.6 ¢fs; July 11, 1 a.m., 12.15 f¢,
6,520 cfs; 1:30 a.m., 11. 98 ft, 5,880 cfs; 3 a.m., 13,16 ft, 10,700 cfu, 4: 50 a.m.,
12 93 ft, 9,680 cfs; July 12, 1 a.m., 9. 16 ft, 1,300 cfa; 7:30 a.m., 13.60 £
12,900 cfs° July 18, 1 p.m., 4.34 £t, 242 cfs; J'uly 21, 11:30 p.m., 3. 31 e, 106 cfs;
July 22, 7 a.m., 8. 12 ft, 925 ofs; July 23, 3 a.m., 4. 35 ft, 244 cfs.



MISSOURI RIVER BASIN 85
North Fork Solomon River at Kirwin, Kans.

Location, —Lat 39°40', long. 99°07', in SW% sec. 34, T. 4 S., R. 16 W., half a mile south of Kirwin,
three-quarters of a mile downstream from Bow Creek, and 1} miles upstream from Deer Creek.
Datum of gage is 1, 656. 95 ft above mean sea level, datum of 1929 (levels by Bureau of Reclamation).

Dra.inage area, -1, 290 square miles.

Gage-height record. —Weter-stage recorder graph except for periods May 15-18, 26-31, June 2-8, 21,
June 28 to July 5, July 7-10, 20, 21, 26-31, for which a graph was drawn based on once~daily
wire-weight gage readings, and July 6, when there was no gage-height record.

Discharge record, —Stage-discharge relation defined by current-meter measurements below 10, 000 cfs
and by slope-area and contracted-opening determinations at gage height 22, 3 ft.

Maxima, —May-July 1951: Discharge, 15,600 cfs 4:30 a.m., July 11 (gage height, 20,42 ft).

1919-25, 1928-32, 1941 to April 1951; Discharge, 24,000 cfs (revised) Sept. 18, 1919 (gage
height, 22.5ft).

Mean discharge, in second-feet, 1951

Day May June July H Day _}{LaLI June July Day May June
1 40 551 238 11 3 281 10,8004 21 565 1,380
2 34 288 236§ 12 3 255 12,0004 22 2,430 8,610
3 33 155§ 200] 13 31 518 10,7004 23 1,570 8,300
4 31 108 384 14 33| 9021 4,964 24 778 3,660
S 31 93 198 15 125 66 35,0104 25 345, 2,220
6 30 823 1504 16 90) 886 1,140 26 199 780
7 30| 1,940 111 17 87 1,06 67 27 201 539
8 29| 3,240 1304 18 7 431 626 28 17 385
9 40§ 1,980 124§ 19 9 293 526) 29 13 428
10 37 464 4318 20 7 235 438} 30 11 360

31 22 =
thly mean discharge, in d-feet ce.ovniiiiiiriieiianeniinaans 250 1,395
Runoff, in acre-feet .....oeeviveroccvcnaossoss cesreesns 15,350 82,980
Runoff, ininches ............ N T 0.22 1.21

Gage height, in feet, and discharge, in second-feet, at indicated time, 1951

., |Gage | Dis- | Gage| Dis- | Gage| Dis- GagT[ Dis- | Gage| Dis- | Gage| Dis-
3 |height] charge |height| charge | height} charge |height| charge | height| charge |height| charge
= July 8 July 9 July 10 July 11 July 12 July 13

2 4,73 116 } 15.8l 5,560 18,30{ 10,200 19,75 13,600
4 4.73 116 | 20.3¢] 15,200 | 18,13} 9,860 | 19.7Q 13,400
6 14.82 129 4.73 116 | I'9,99 14,200 19.14] 11,900 | 19.35 12,400
8 4.73 116 | 19.16] 11,900 | 20.00} 14,300 | 19.01} 11,600
10 4.73 116 | 18,60 10,800 ] 19.66| 13,300} 18.77 11,100
N|4.85 1341 4.78 123 4.73 116 | 18.1 9,860 18.17| 11,900 18,55 10,700
2 4,74 118 | 18.37 10,300 | 18.99{ 11,600 | 18.33 10,300
4 4.82] 129 | 18.71} 11,000} 19.26{ 12,100 | 18.0 9,760
6 ]14.84 132 §.00] 375 |18.80] 11,200} 19.3912,500]| 17.7 9,180
8 7.64 936 | 18.90( 11,400 19.20{ 12,000 | 17.47] 8,540
10 8.95 1,580 | 18.92} 11,400 | 19.25{12,100 | 17.16 7,920
12 | 4.83 130} 4.74 118 { 10.66; 2,550 | 18.66} 10,900 | 19.48| 12,700 | 16.8 7,280

July 14 July 15 July 16 Juiy 17 July 18 July 19

2 f16.44 6,660 [12.78 3,820 9.10] 1,650 6.76 601

4 pB5.82| 5,820 f12.54 3,670 8.65| 1,420 6.74 594

6 5.40| 5,330 f12.38 5,580 8.46/ 1,330 6.77 604 6.62] 552
8 j15.08 5,050 fl2.02 3,360 8.20| 1,200 6.85 632

10 h4.82 4,910 f11.82 3,240 8.09| 1,140 6.90 650

N D4.63 4,820 fi1.,54 3,070 7.91] 1,060 6.89 646 6.5 524
2 14.35 4,680 f11.23 2,890 7.69 956 6.85 632

4 04,03 4,520 10.77 2,610 7.74 978 6,86 636

6 13.62 4,310 10,69 2,560 7.58 912 6.89 646 6.4 494
8 B3.22 4,080 po.29 2,320 7.45 860 6.89 646

10 p2.78 35,850 R0.00 2,150 7.34 816 6.83 626

12 h2.68 3,760 ] 9.50 1,850 7.26 784 6.75 598 6.3 ﬁg;

July 20 July 21 July 22 July 24

2 6.34 467 8.82| 1,510 8 1,320
4 6.87 640 8.68f 1,440 8 1,310
6 |6.28 449 | 6.12 405 7.75 980 8.64| 1,420 8 1,300
8 8.70] 1,450 8.57| 1,380 8 1,280
10 9.88| 2,080 8.52| 1,360 | 8. 1,240
N |6.24 437 |1 6.08 395 }11.00| 2,750 8.47) 1,340 8 1,190
2 10.77| 2,610 8.42| 1,310 8 1,150
4 10.87| 2,870 8.42| 1,310 7 1,070
6 16.20 425 | 6,05 388 | 10.62| 2,520 8.44| 1,320 7 976
8 10.37| 2,370 8.48| 1,340 | 7 888
10 10.10| 2,210 | 9.02] 1,610 | 8.47{ 1,340 7 816
i2 |6.15 412 [ 6.02 380 9.90| 2,090 8.93] 1,560 8.46] 1,330 7. 752

Sugglemental records.—July 11, 4:30 a.m., 20.42 ft, 15,600 cfs, 1 p.m., 18.15 ft,
»900 cfs; July 12, 3 s.m., 18.10 ft, 9,800 cfs, 7:30 a.m., 20.04 £t, 14,400 cfs;
July 15, 1 a.m., 12.96 ft, 3,930 cfa; July 22, 1 p.m., 11.30 ft, 2,930 cfs.



86 KANSAS-MISSOURI FLOODS OF JULY 1951
North Fork Solomon River near Downs, Kans.

Location. —Lat 39°3l', long. 98036', at west end of line between secs. 19and 30, T. 6 S., R. 11 W.,
at bridge on U. S. Highway 24, 3 miles west of Downs, 4} miles upstream from Oak Creek, and
6% miles upstream from mouth, .

Drainage area.~—2, 390 square miles.

Gage-height record, —Water-stage recorder graph except for the periods May 25-28, June 4, 5, 15,
17, 18, 6 a.m. July 19 to 10 a. m. July 22, 4 p,m, July 26 to 10 a,m, July 28, for which graph
was drawn based on once-daily wire-weight gage readings. Gage heights partially estimated
June 11; no gage-height record May 29-31, June 16, 19, July 1-8, 10 and insufficient gage-height
record June 13, 14, 20, 28-30, July 9, 30, 31,

Discharge record. —Stage-discharge relation defined by current-meter measurements below 19, 000 cfs
and extended to peak stage by logarithmic plotting, Discharge for periods of insufficient or no gage-
height record computed on basis of records for station at Kirwin and Solomon River at Beloit,

Maxima, —May-July 1951: Discharge, 35, 700 cfs 12 m, July 12 (gage height, 30,41 ft).

1945 to April 1951: Discharge, 22, 700 cfs Aug. 13, 1950 (gage height, 28.23 ft).

Mean discharge, in second-feet, 1951

Day May June July Day | May June July Day May June July
1 118] 3,680 800f 11 62 841| 13,0001 21 4,390| 4,620 708
2 148} 4,980 5800 12 62| 1,720] 32,300 22 6,790 9,050| 1,080
3 108 2,670 420 13 62 1,500] 25,9004 23 3,530 17,200 4,240
4 95 706 600 f 14 82| 1,100( 13,800§ 24 | 1,140| 11,200] 1,770
5 77 498 4501 15 88 902| 7,510 25| - 648| 5,800} 1,270
6 67 583 3500 16 132 700 3,700[ 26 500 1,950 1,030
7 62 6,060 2901 17 177 828 1,310 27 391 980 857
8 60| 7,880 310l 18 138 880| 1,510 28 330| 1,200| 1,760
9 641 9,590 3800 19 148 550 977Q 29 280| 1,500; 3,550
10 63} 4,660 1,400f 20 132 350 817§ 30 250| 1,300 1,500
31 240 - 800
Monthly mean discharge, in second-feet ....... . 659| 3,516 | 4,031
Runoff, in acre-feet ... eetesrecnnn Ceeesanne . 40,530 |209,200 |247,900
Runoff, in inches ......vvvennnnnns. [ RPN cene 0.32 1.64 1.94

Gage height, in feet, and discharge, in second-feet, at indicated time, 1951

Gage Dis-~ Gage Dis- Gage| Dis- Gage Dis~- | Gage| Dis- | Gage Dis~
height| charge |height| charge ] height{ charge |height| charge | height| charge |height| charge
July 8 July 9 July 10 July 11 July 12 July 13

18.98{ 3,310|29.41 | 29,200(29.48] 29,600
21.52| 5,490{29.56| 30,100(29.31} 28,600
22.61| 6,870|29.75| 31,300|29.07| 27,200
23.65| 8,570|29.98 32,800}28.87| 26,000
24,81 11,100(30.28 | 34,800|28.74| 25,300
25.47 | 12,800(30.41 | 35,700(28.70( 25,100
25,76 | 13,600(30.35 | 35,300|28.70| 25,100
26.14| 14,600(30.18 | 34,100{28.70| 25,100
27.00| 17,500|29.98 | 32,800|28.65 | 24,800
27.97 | 21,500|29.79 | 31,500|28.57 | 24,400
28.81 | 25,700|29.65 | 30,600|28.36 | 23,400
29.25 | 28,200[29.58 | 30,200]28.02 | 21,700

July 14 July 15 July 16 July 17 July 18 July 19

[
NOOORNZO®®eN| Hour

e

27.61| 19,900(23.74} 8,740(21.98| 6,050 (14.22| 1,520(12.75 1,180
27.15) 18,000)23,55] 8,390 |21.74} 5,760 [13.93| 1,450(14.20| 1,520(12.00| 1,040
26.65) 16,200(23.37| 8,080|21.41| 5,370(13.65| 1,380(15.86| 1,970
26.24f 15,000|23,23]| 7,840 (20.89| 4,830(13,38| 1,320(16.,18| 2,080([11.81] 1,010
25.86| 13,800(23.09| 7,600(20.00| 4,07013.21| 1,280[15.91| 1,990

=
NOODNK®NZOWO &N
n
[
o
~n

12,90022.95] 7,38019.00} 3,320[13,14] 1,270(15.26 | 1,790|11,59 968!

25.21| 12,100{22.84| 7,210(18.05| 2,800 [12.99| 1,240[14.50} 1,590
24.92| 11,30022,731 7,040 17.14| 2,430 12,85 1,210(13.68| 1,380[11.48 951

24.65| 10,700|22.62| 6,890 16.32 2,130 [12,90| 1,220[13.00} 1,240
24.421 10,200 122.49 6,710 15.68 1,920 12,95 1,230]12.56 1,150 1(11.26 916

10 [24.18| 9,630|22.37| 6,550 [15.09} 1,740 [12.86| 1,210(12.28{ 1,100
12 [23.95 9,150 |22.20 6,330 |14,60 1,620 |12.66 1,170412.13 1,070]11,02 880

July 20 July 21 July 22 July 23 July 24 July 25

z g.76 704 16.90 | 2,330[16.73 | 2,270|13.52} 1,340
4 110.87 8591 9.99 736 | 9,92 726 19,00| 3,320016.05| 2,030|13.37| 1,310
6 10.16 759 [20,17 | 4,210[15.63 | 1,900(13.26| 1,280
8 ho,72 838 9.86 717 p0.50 807 |20.72 | 4,670115.38 | 1,830113,15| 1,270
10 1,20 907 [21.02 | 4,960(15.18 { 1,770 [13.09] 1,260
N ho0.57 817} 9.75 702 12,80 | 1,200 [21.26 | 5,210(14.,98 | 1,710[13.06| 1,250
2 n3.67} 1,380[21.43| 5,390)14.78] 1,660[13,05} 1,250
4 No.sa2 796 ] 9.85 690 13.80 | 1,420 [21.49 | 5,460|14.56{ 1,600[13.04( 1,250
g h3.49 | 1,340 p1.30| 5,250(14.33 | 1,550 [13.02| 1,240
10 10.28 776 | 9.58 680 03,10 | 1,260 [20.55| 4,520(14.,09 | 1,490[12.97| 1,230
12 nN3.25 ] 1,290 09.15) 3,420[13.89 | 1,440[12.91| 1,220
0.13 7551 9.67 692 14,75) 1,850 i7.,80) 2,6901313.69 | 1,39012.85) 1,210

Sugglemental records.~ July 10, 11 p.m., 11.73 ft, 992 cfs; July 22, 3 p.m., 13.82 ft,
s cfs; July 22, 9 p.m., 13.04 ft, 1,250 cfs.



MISSOURI RIVER BASIN 87
South Fork Solomon River at Alton, Kans.

Location, — Lat 39°27', long, 98°57', in SW} sec, 12, T. 7S., R. 15 W., 1.1 miles south of
Missouri Pacific Railroad in Alton. Datum of gage is 1, 598. 20 ft above mean sea level,
datum of 1929 (levels by Bureau of Reclamation).
Drainage area, —1, 720 square miles, .
Gage-height record. —Water-stage recorder graph prior to July 12, except for periods May 24-29,
June 10, 11, 16-20, July 5-7, 13-15, 18, for which graph was drawn based on one or more daily
wire-weight gage readings. No gage-height record May 30, June 26, July 1-4, 16, 17, 19-31,
Discharge record. —Stage-discharge relation defined by current-meter measurements below 25, 000 cfs
and extended to peak stage on basis of contracted-opening and slopetarea determinations. Discharge
for periods of no gage-height record prior to July 12, July 19-31, when gage was destroyed, com-
puted on basis of records for station at Osborne and North Fork Solomon River near Downs,
Maxima, - May-July 1951: Discharge, 91, 900 cfs, 8 p.m. July 12 (gage height, 27.10 ft, from flood-
marks) . .
1919-25, 1928-32, 1942 to April 1951: Discharge, 11,500 cfs June 16, 1943; gage height, 21.5 ft
Sept. 19, 1919, present datum.
Maximum stage known prior to 1951, 24.5 ft Aug. 1, 1928,

Mean discharge, in second-feet, 1951

Day May June July Day | May June July Day May June July
1 90 370 950] 11 38| 1,100{ 17,000} 21 2,590 820 660
2 67 810 750y 12 38| 1,780| 52,900) 22 | 11,600 13,100| 1,000
3 58 482 700 13 38| 1,430| 19,900 23 5,340} 13,900| 4,000
4 48 300 850f 14 401 2,500| 3,540 24 1,220} 3,700{ 3,000
5 44 247 6344 15 44} 3,060 2,370) 25 781{ 1,690| 1,600
6 411 1,370 522] 1e 76 915| 1,850| 286 574} 1,100/ 1,100
7 38| 7,950 448) 17 206 632| 1,500( 27 465 1,850 800
8 38| 4,290 728 18 259 503! 1,260) 28 408f 4,700 600
9 41 2,190 1,040f 19 170 454 200) 29 382 3,270 520
10 41| 1,080 1,920) 20 208 408 7504 30 350} 1,540 470
314 - 440
827| 2,578 4,023
50,870]153,400 (247,300
0.55 1,67 2,70

Gage height, in feet, and discharge, in second-feet, at gnjicated time, 1951

Gage Dis~ Gage Dis- Gage| Dis- Gage Dis- Gage Dis- Gage Dis~

e

3 height| charge |height| charge |height| charge |height| charge | height| charge |height] charge

o July 8 July 9 July 10 July 11 July 12 July 13

2 5.7 756|19.8 | 17,100(23.8 | 36,400

4 5.6 732{16.0 6,860124.5 | 42,800{23.5 | 34,100

6 4.5 486} 7.3 1,180| 5.5 708114.7 5,140|25.2 51,300

8 ’ 5.4 685117.0 8,680|24.1 | 38,900|21.3 | 22,700

10 5.3 662)19.3 | 15,300{23.6 | 34,800

N| 5.1 616| 6.7 1,000| 5.25 650[19.53| 16,100|{24.2 | 39,800{19.1 | 14,600

2 5.5 708|19.62| 16,400|24.9 | 47,400

4 . 6.0 830}20.25! 18,700|25.7 | 58,900{17.3 9,280

6| 6.25 892} 6.2 880} 7.2 1,150(21.10] 21,900(26.3 | 70,600

8 9.8 1,930)22.02} 25,800(27.1 | 91,900|16.0 6,860

10 15.0 5,490{22.60| 28,700{26.6 | 77,800

iz | 8.0 1,390 5.9 805}19.7 | 16,700}22.80| 29,700|25.7 | 58,900|14.8 5,250
July 14 July 15 July 16 July 17 July 18 July 19

13.6 4,050(11.3 2,500

I
NO@OENZO®D N
=
[

o

3,270|11.0 2,360] 9.5 1,840] 8.3 1,480} 7.5 1,240

iz.0 2,880(10.7 2,240

[

11.6 2,650]10.3 2,080 8.8 1,630| 8.0 1,390 7.2 1,150

2126756 0-52 - 7



88 KANSAS—-MISSOURI FLOODS OF JULY 1951
South Fork Solomon River at Osborne, Kans.

Location, - Lat 39926, long, 98°42', on line between secs. 19 and 20, T. 7S., R. 12 W., at bridge
on U. S. Highway 281, half a mile south of Osborne, and 0,6 mile downstream from mouth of
Covert Creek.

Drainage area, -2, 024 square miles,

Gage-height record, —~ Water-stage recorder graph except for periods May 21, 25-29, June 1-4, 6, 11,
12, 17-21, 27, July 2-4, 6-10, July 19 to 7 a.m. July 23, July 27-31, for which graph was drawn
based on wire-weight gage readings made one or more times daily, and May 30, 31, June 5, July 5,
when there was no gage-height record.

Discharge record, —Stage-discharge relation defined by current-meter measurements below 16, 000
cfs and by contracted-opening and slope area determinations of peak discharge.

Maxima. ~May-July 1951: Discharge, 81,200 cfs 2 a. m, July 13 (gage height, 27.65 ft).

1946 to April 1941: Discharge, 10,000 cfs Aug. 29, 1950 (gage height, 20.13 ft).

Mean discharge, in second-feet, 1951

Day May June July Day | May June July Day May June July
1 178 438 1,900} 11 75 1,540 17,400 21 3,500 1,450 892
2 124| 1,710 1,160} 12 71 2,130| 53,500 22 8,54C) 12,200 1,630
3 98 908 902y 13 69 2,100| 40,400 =23 { 11,800| 19,500 5,150
4 90 499 1,0008 14 86 1,940 6,640 24 3,000| 5,810 4,500
5 84 370 1,100 15 172 4,380 3,810 25 1,290 3,360 2,560
6 80 2,300 718 1s 106 1,820 2,660 26 832 1,950 1,460
7 74| 8,380 6321 17 192 904 1,940 27 620 2,880 950
8 72 9,720 817f 18 283 681 1,580 28 506 5,790 791
g 77 4,800 1,620 19 238 589 1,260 29 442} 5,870 707

10 84| 2,080} 1,020 20 182 567| 1,030 30 400} 3,600 645

31 350 - 594

Monthly mean discharge, in second-feet ............... teeseeiaiinaes 1,088| 3,675| 5,193
Runoff, in acre-feet ........... . N esessesersserses | 66,870]218,700 |319,300
Runoff, in inches ........... Ceeeaees Ceeaieneaieiees 0-521 2.03 2.96

Gage height, in feet, and discharge, in second-feet, at indicated time, 1951
. | Gage Dis- Gage Dis- Gage| Dis- Gage Dis- Gage Dis- Gage Dis=-
3 | height| charge [height| charge | height| charge |height| charge | height| charge ] height| charge

= July 8 July 9 July 10 July 11 July 12 July 3
2 11.70f 1,480 10.80 1,240 23.40| 24,300] 27.65| 81,200
4 8.32 708} 12.27 1,640{10.19 1,100/ 19.00 6,900] 24,52} 33,100] 27.46| 77,400
6 12.65] 1,760 22.15| 17,600{ 25.65| 46,100 26.92| 66,600
8 8. 47| 735| 12.93 1,860f 9.76 1,010|22.41| 18,800{ 26.40{ 57,400] 26.16| 53,600

10 13.07 1,900 22.85| 21,000 27.00} 68,200] 25.33| 42,000
N 8.71 782{12.92 1,850f g9.42 932}23.03| 22,100} 27.18] 71,800|24.47| 32,600
2 12.66 1,760 22.95| 21,600} 26.91| 66,400 23.59| 25,400
4 8.97 834]/12.35 1,660f 9.27 899|22.92| 21,400 26.46| 58,400} 22.75| 20,600
6 11.96 1,550 23.03| 22,100 26.16| 53,600] 22.00|16,800
8 9.39 926}11.55 1,430 9.80 972|23,08| 22,400f{26.20| 54,200 21.36/14,300

10 11.17 1,330 23.04| 22,100 26.65| 61,700|20.82|12,400

12 |10.50 1,170|10.83 1,250|10.28 1,120(23.06| 22,300|27.28| 74,000} 20.35|10,800

July 14 July 15 July 16 July 17 July 18 July 19
2 13.81| 1,620
4 13.78} 1,610
6 119.27 7,580 13.73 1,580
8 13.76 1,600

10 13.78 1,610
N |18.57 6,040|17.04] 3,740(15.77 2,620|14.56 1,930{13.76 1,600(12.67| 1,260
2 . 13.75 1,600
4 13.77| 1,610
6 |18.08| 5,220 : 13.70| 1,580
8 13.55( 1,520

10 13.36| 1,460

12 |17.87 4,600116.44 3,150]15.19 2,250113.88 1,650{13.23 1,420§12,14] 1,120

July 20 July 21 July 22 July 23 July 24 July 25
2 15.75| 2,600116.98} 3,680
4 11.80 1,050 |16.20 2,960)117.26 3,990
6 11.15 920 17.50 4,350|17.95 5,020|16.27| 3,020
8 12.86 1,310(18.81 6,520|18.40} 5,700

10 19.32| 7,700{18.34| 5,610
N 111,72 1,030(10.94 881 }13.65 1,5601(19.19 7,380}18.12 5,280|15.58 | 2,490
2 18.85| 6,600]17.83| 4,840
4 14.15| 1,760 [18.42| 5,740[17.67| 4,600
3 10.73 850 18.00 5,10017.34 4,110(14,.82| 2,060
8 15.44 2,400 [17.63 4,540117.14 3,840

10 17.33| 4,100[16.97| 3,670

12 |11,34 958 ]10.8% 874 {15.66 2,540 (17.09 3,790|16.80 3,500]14.30] 1,820

Supplemental record. - July 12, 7 p.m., 26.11 ft, 52,800 cfs,



MISSOURI RIVER BASIN 89
Solomon River at Beloit, Kans.

Location, — Lat 39°27', long. 98°07', in SW}, sec. 9, T. 7S., R. T W., in Beloit, 150 ft upstream
from dam at city water plant and 1} miles upstream from Leban Creek. Auxiliary wire-weight
gage at bridge on State Highway 14, 450 ft downstream from recorder. Datum of both gages is
1, 339, 11 ft above mean sea level, datum of 1929,

Drainage area, -5, 430 square miles,

Gage-height record, ~Water-stage recorder graph except for periods May 1-8, 15-22, June 1, 2,
12-21, 1 p.m, July 7 to 5 p.m. July 9, 12 m. July 12 to July 31, for which a graph was drawn
based on wire-weight gage readings made three times daily.

Discharge record, —Stage-discharge relation defined by current-meter measurements below 31,000 cfs
and extended to peak stage on basis of study of relationship of peak discharges to drainage areas at
adjacent sites.

Maxima, —May-July 1951: Discharge, 125,000 cfs 4 a.m, July 13 (gage height, 39,30 ft).

1895-97, 1929 to April 1951: Discharge, 37,800 cfs June 3, 1935 (gage height, 34.58ft, from
graph based on gage readings and floodmarks) from rating curve extended above 25, 000 cfs on
basis of velocity-area studies.

Mean discharge, in second-feet, 1951

Day Ma; | June July Day | May June July Day May June July
May
1 77 1,500 9,740f 11 2000 13,400 11,200 21 1,940 2,340 3,450
2 87 3,850 6,210 12 1870 7,580 72,2001 22 4,630 10,400 4,050
3 56 6,700 3,010 13 204 4,630 113,000] 23 7,320 25,800 4,990
4 39 8,230 2,160 14 zzg 4,500 67,0000 24 | 14,000 38,200 7,210
5 30 3,570 1,890 15 31 3,910 25,400f 25 | 12,000| 27,900 8,580
6 25 1,880 2,400 16 574 4,160 12,500 26 6,450 14,200{ ' 7,380
7 231 6,020 1,820 17 824l 5,140 9,160 27 2,100 9,140] 5,220
8 222| 13,100 1,500 18 1,160 3,040 6,920 28 1,450 7,030 3,390
9 250| 22,2000 1,520f 19 960 2,120 5,510] 29 1,180, 7,110 3,620
10 222| 19,3000 2,500] 20 782 1,530 4,410 gg 1,170, 9,880 5,310
2,180 = 3,980
Monthly mean dicharge, in second-feet ...vvvvvvinrnnnanssssonssnas 2,031} 9,612| 13,460
Runoff, in acre-feet .. Ceeeeresaeneseesss | 124,900| 572,000( 827,600
Runoff, in inches ...... s seeeeseenetenosnanosnis 0,43 1,97 2,86
Gage height, in feet, and discharge, in second-feet, at indicated time, 1951
5. |Gage Dis- | Gage l Dis- Gage| Dis- Gage Dis- | Gage | Dis- Gage| Dis~
g | height| charge [height] charge | height] charge |height| charge | height| charge |height]| charge
i July 8 July 9 July 10 July 11 July 12 July 13
2 16.10| 1,720|24.73| 7,680|32.63| 25,200}39.18|121,000|
4 15.78| 1,380[16.10| 1,720|25.78| 8,760|34.30| 32,800(39.30[125,000|
6 16.14| 1,770|26.52| 9,640|35.55 | 43,000]39.25 |124,000f
8 15.80{ 1,400(16.17| 1,800(26.99| 10,300|36.46 | 58,300]39.20 [122,000]
10 16.23| 1,880(27.30| 10,700(37.17 | 72,400(39,14|120,000}
N 115.89| 1,490{15.88{ 1,480[16.30| 1,960(27.48| 11,000{37.60 | 81,200{38.98|115,000f
2 16.43| 2,130[27.64| 11,300|37.86 | 86,900}38.86 [112,000]
4 15,98| 1,590[16.48| 2,190|27.84| 11,700(38.06 | 91,400}38.73 [108,000]
6 16.56 | 2,300(28.12| 12,200(38.24 | 95,800}38.59 |105,000
8 16.07| 1,690|18.30| 3,690 }28.67| 13,300/38.50 {102,000}38.46 [101,000|
10 21.63| 5,300[29.72| 15,700/38.76 [109,000]38.32| 97,700
12 [15.81| 1,410(16.10| 1,720(21.72| 5,350[31.08| 19,600/39.00 |116,000}38.17| 94,100
July 14 July 15 July 16 July 17 July 18 July 19
2 |38.02| 90,500 22,44| 5,810
4 |37.86| 86,900|34.47| 33,700 [29.22 |-14,500 |26.63| 9,780 22.27| 5,690
6 137.68| 83,000 24,43 | 7,410]22.12| 5,590
8 137.49| 78,800(33.69| 29,800 [28.62 | 13,200 |26.28| 9,340 21.97| 5,500
10 137 .24} 73,800 21,90| 5,460
g 36.91| 67,200(32.57| 24,900 |28.06 | 12,100 |26.03| 9,040(23.86] 6,890 z;.94 5,480)
36.56 | 60,200 22,10| 5,580
4 |36.32| 55,800{51.12] 19,700 |27.65 | 11,300 |25.86| 8,850 22.04| 5,540
g 36.08| 51,400 23.14| 6,310(21.88| 5,450
35.82| 46,900|30.25| 17,100 |27.31 | 10,800 |25.70} 8,670 21,67| 5,320
ig 25.52] 42,700 21.47| 5,200
12 |35,19] 39,000129.721 15,700 [27,00 8,230|22.59 | 5,910121.26] 5,080)
July 20 July 21 July 22 ly 23 July 24 July 25
2 18.41| 3,730 [17.34 4,440)23,16 | 6,330(|25.94| 8,930
4 18.22) 3,660 [17.47| 3,350/20.11| 4,460|23.39] 6,510(25.99] 8,990
6 18.05| 3,590 |18.01] 3,570{20.18] 4,490(23.57 | 6,660(25.98| 8,980
8 17.90} 3,530 [18.87] 3,920(20.37| 4,580|23.68| 6,740(25.92| 8,910
10 17.77| 3,480 [19.59{ 4,210/20.60| 4,700[23.82] 6,860(25.82| 8,800
N 119.94| 4,370(17.65] 3,430[19.84| 4,320{20.86| 4,840|24.00| 7,020(25.72| 8,690
2 17.54| 3,390 [19.98| 4,390 |21.16| 5,020|24.23| 7,230|25.58| 8,540
4 17.45] 3,340 [20.06 ] 4,430 [21.48| 5,210(24.50] 7,470(25,44| 8,390
6 17.37| 3,290 [20.10| 4,450 [21.82| 5,410|24.82| 7,770|25.29| 8,240
8 17.32| 3,250[20.10| 4,450 [22.20] 5,640|25.16 | 8,110/25.17| 8,120
10 17.30| 3,230 [20.09 | 4,440 [22.54] 5,880|25.47 | 8,420|25.07| 8,020
12 |18,62| 3,820]17.30| 3,230 [20.08| 4,44022.86| 6,100|25,74| 8,710|25.00| 7,950

Sugglemental records.— July 10, 11:30 p.m., 21.52 ft, 5,230 cfs; July 25, 5 a.m.,

s Js cfs.
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Solomon River at Minneapolis, Kans.

Location, — Lat 39°071, long. 97°43, in SE} sec. 1, T. 11S,, R. 4 W., on upstream railing of
highway bridge at southwest corner of Minneapolis. Datum of gage is 1, 217,43 ft above mean

sea level,
Drainage area. -6, 039 square miles.

Gage-height record, — Wire-weight gage readings made frequently during flood periods.

Maxima, -~ May-July 1951: Gage-height, 34,14 ft, 10 p.m., July 13.
1943 to April 1951: Gage-height, 32.17 ft, July 21, 1948,
Remarks. —Records furnished by U. S, Weather Bureau.

Daily stage, in feet, 1951

Day June July " Day June July Day June July
1 - 26. 11 31,0 26,11 21 24.4 25.3
2 - 27.} 12 31.6 33.2 22 28,5 22,6
3 - 28.6ff 13 31.4 33,5f 23 31.3 22.8
4 - 26.7 14 30.2 33.91 24 29.3 21.4
S 20.0 18.0 15 27.1 33,0 25 31.5 21.1
6 22.2 16.0f 18 22,3 32.5| 26 31.8 22,7
7 25.1 - 17 18.1 3z.2)) 27 32.2 26.8
8 22.6 - 18 - 31.9ff 28 31.8 26.9
9 24.6 - 9] 18.0 31l.2(] 29 31.4 24.5
10 26.7 14.7f 20 16.3 28.5) 30 29.6 18.3
31 - i8.5

Supplemental records,— July 11, 12 m, 30,90 ft, 9 p.m,, 33,40 ft; July 12, 10 p.m.,
53.53 TT; July 13, 10 p.m., 34.14 ft; July 27, 6:30 p.m., 27.24 ft,

Solomon River at Niles, Kans,

Location, —Lat 38°58", long. 97929, in NW}% sec, 31, T. 12S., R. 1 W., at county highway bridge

three-quarters of a mile west of Niles and 12 miles upstream from mouth,
Drainage area, -6, 770 square miles.

Gage-height record, —~Water-stage recorder graph except for periods June 16, 17, June 30 to July 2,
for which a graph was drawn based on two or three wire-weight gage readings daily.
Discharge record. ~Stage-discharge relation defined by current-meter measurements. Shifting-

control method used June 28, 29,

Maxima. —May-July 1951: Discharge, 178,000 cfs 6 a. m. July 14 (gage height, 31.76 ft).
1897-1903, 1917 to April 1951: Discharge observed, 41,000 cfs June 3, 1903 {gage height,

33,8 ft, datum about 1} ft lower than present) by rainfall-runoff studies.
Remarks, ~Some diurnal fluctuation caused by power plants above station.

Mean discharge, in second-feet, 1951

Day May June July Day | May June July Day May June July
1 1,570| 1,580} 17,900| 11 512} 11,700{ 17,400 21 2,900} 19,300} 12,300
2 2,210 1,900| 14,100 12 489 13,600{ 63,8001 22 4,680| 16,300| 8,280
3 1,780| 4,010| 14,000 13 472| 14,900 68,2003 23 6,100| 15,500 6,470
4 1,350| 4,640] 14,6004 14 459| 15,200(157,0004 24 5,880| 15,5001 5,970
5 1,080| 4,850f 11,500] 15 462| 14,300( 90,500 25 5,800| 16,100| 5,470
8 834} 5,400| 5,260) 16 541| 12,500| 49,400 26 5,450| 16,400 5,250
7 694 7,680| 3,240f 17 711{ 8,040| 36,400) 27 6,040| 19,700| 5,890
8 603 9,550 3,090] 18 1,500 5,330| 28,400 28 7,220} 29,000 7,100
9 562| 10,200 2,960( 19 2,460| 4,600} 22,500 29 8,510} 28,000| 7,520
10 545{ 10,400| 3,260 20 2,310( 4,200} 16,800f 30 5,520 23,900} 6,560
31 1,980 - 4,110
Monthly mean discharge, in second-feet ................. e 2,620| 12,150 | 23,080
Runoff, in thousand acre-feet ........... 161.1| 722.7 1,419
Runoff, ininches ..........ccivveunnnns 0.45 2.00 3.93
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Solomon River at Niles, Kans,~Continued
Gage height, in feet, and discharge, in second-feet, at indicated time, 1951
. | Gage Dis- Gage Dis- Gage| Dis- Gage Dis- | Gage| Dis- | Gage Dis-
3 | height| charge |height| charge | height| charge |height| charge | height| charge |height| charge
= July 8 July 9 July 10 July 11 July 12 July 13
2 I 22.59) 5,240[29.51 25,300
4 16.65]| 2,760|24.42| 6,220|29.65 | 26,800|30.87] 53,400
6 117.45] 3,060[17.42| 3,050 25.88| 7,100(29.73 | 27,800
8 16.63| 2,750]27.21]| 8,840{30.08 | 32,500(30.90| 54,900
10 28.141 13,900(31.18 | 79,800
N 117.50| 3,080[17.19| 2,960|17.20| 2,960]29.14| 21,700}31,45 [118,000/30.80| 54,900
2 29.59 | 26,200{31.41 111,000
4 18.76| 3,580 [29.65| 26,800(31.29 | 93,700|30.88 | 53,900
6 |17.62| 3,130[16.94| 2,860 29.83 | 26,800(31.18 | 79,800
8 19.44| 3,860|29.57 | 26,000/31.08 | 68,800|31.25| 88,600
10 29.52 | 25,400(31.00 | 61,300
12 |17.80f 3,120|16,78| 2,800[20.92| 4,470 (29.50| 25,200|30.94 | 57,500}31.62 [149,000
July 14 July 15 July 16 July 17 July 18 July 19
2 |31,70{185,000
4 [31.74[173,000
6 31,76 (178,000
8 131.73(171,000
10 131,70 (165,000
N 131.671159,000 |31.24| 87,300 |30.75 | 47,900 [30.31 | 36,400|29.76 | 28,100 |29.23 | 22,500
2 |31,66|157,000
4 |31.64(153,000
6 |31.61147,000
8 131.58 143,000
10 31,55 135,000
12 [31.50[126,000 [31.00] 61,300 |30.50 ] 40,400 |30.06 | 32,200(29.52 | 25,400{28.90| 19,500
July 20 July 21 July 22 r July 23 July 24 July 25
2
¢ 25.53 | 6,890
6 27.29 | 9,160 24,10 | 6,040(23.39| 5,640
8 25,09 | 6,620
10
“21 28.54 | 16,700 [27.89 | 12,400 [26.94 | 7,900 [24.69 | 6,380(24.02 | 5,990]23,03| 5,460
¢ 24.40 | 6,210
6 26.55 | 7,500 23.90 | 5,920{22.69| 5,300
8 24.23| 6,110
10
12 |»g.20] 14,300 [27.46] 10,000 |25.97 | 7,150 |pa.14] &,060|23.68 | 5,800[22.45]| 5,180

Smoky Hill River near Abilene, Kans.

Location, ~Lat 38°54', long, 97°17', in SE} sec. 23, T. 13S., R. 1 E., at Sand Spring pumping
station on left bank 4 miles west of Abilene.
Drainage area.~18, 877 square miles.
Gage-height record, ~Staff gage readings made frequently during flood periods,
Maxima, —May-July 1951: Gage-height 29.40 ft, 12 m., July 14,
1904-21, 1945 to April 1951: Gage-height, 26,1 ft July 23, 1948,

Stage of 27.3 ft occurred May 29, 1903,

Remarks, —Records furnished by U. S. Weather Bureau.

Daily stage, in feet, 1951

Day June July Day June July Day June July
1 14.0 24.8( 11 25,2 22,41 21 19.5 23.6
2 - 24.2 112 25.5 26.5 )| 22 23.7 22.9
3 - 23,713 25.9 28.4 || 23 24,8 21.8
4 - 24.0 1 14 26.1 29.4 | 24 24.5 19.9
5 - 23,9 || 15 25,1 28,5 25 24,6 18.7
6 - 23,4 18 24.4 27.2|| 26 24.4 18.0
7 20.9 22.4 117 23.3 26.4 || 27 25.2 18.5
8 25.4 21.5§ 18 22,2 25,5 || 28 26.2 19.3
9 25.1 20.1f19 20.3 24,9 | 29 25.8 20,5
10 25.7 19.4 20 i8.8 24,2 30 25.5 21.2
31 - 20.4

Supplemental records.— June 9, 6:00 p.m., 25.90ft; June 25, 2:30 p.m., 24.55 ft, June 28,

B

p.m., o
12 m. 29.40 ft,

; July 12, 12 p.m., 28.95 ft; July 13, 6 p.m,, 28,20 ft, July 14,
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Smoky Hill River at Enterprise, Kans.

Location, —Lat 389547, long. 97°07', in NE} sec. 20, T. 13 8., R. 3 E., in Enterprise, at
Atchison, Topeka & Santa Fe Railroad bridge, and 14 miles upstream from Chapman Creek.
Datum of gage is 1,098, 14 {t above mean sea level, datum of 1929,

Drainage area, —19, 200 square miles.

Gage-height record. —Water-stage recorder graph.

Discharge record, —Stage-discharge relation defined by current-meter measurements below 55, 000

_ cfs and by slope-area determination of peak discharge.

Maxima. —May-July 1951: Discharge, 233,000 cfs 2 p. m. July 14 (gage height, 33,96 ft).

1934 to April 1951: Discharge, 37,800 cfs Oct, 20, 1941 (gage height, 30.20 ft).
1903-33: Discharge, 90,000 cfs in May 1903 (stage, about 32 ft) from information by Corps
of Engineers,

Remarks. —Flow partially regulated by Kanopolis Reservoir (see page 75).

Mean discharge, in second-feet, 1951

Day May June July Day | May June July Day May June Jul;
1 6,950 7,480 45,400[ 11 3,830 21,900 51,100) 21 6,390( 13,800| 21,600
2 7,200 6,480] 27,400 12 3,680| 21,500]142,000| 22 7,540( 19,100| 20,100
3 5,330| 6,430] 25,000 13 2,450| 23,200(180,000| 23 | 10,600| 27,500| 18,200
4 3,550 9.300( 25,400 14 1,840| 25,900]|207,000( 24 12,300f 27,400] 14,600
5 2,640| 10,100{ 24,300|| 15 1,680| 26,700|164,000) 25 12,000} 27,300| 12,400
6 2,200| 10,700| 22,000} 18 2,540] 24,900 99,300} 26 | 11,300} 27,200| 11,500
7 1,880| 18,900| 19,800 17 5,600| 21,100| 60,500 27 | 11,200] 31,700{ 11,800
8 1,580| 22,400{ 17,400f 18 7,620( 18,800| 36,900 28 12,200} 53,400} 12,400
9 1,450| 21,200| 14,700f 19 9,860 15,600| 28,700| 29 13,600( 54,800| 13,400
10 3,250) 22,400 17,900) 20 8,550| 12,600 24,600f 30 | 14,800]| 45,400| 14,400
31 | 13,400 - 13,900
Monthly mean discharge, in second-feet .. 6,742| 22,500| 45,080
Runoff, in thousand acre-feet .......... 414.6f 1,339| 2,772
Runoff, ininches ............cocuiuenn... 0.40 1.31 2.71
Gage height, in feet, and discharge, in second-feet, at indicated time, 1951
. |Gage | Dis- Gagel Dis- | Gage| Dis- | Gage| Dis- TGage Dis- | Gage| Dis-
3 jheight| charge |height| charge |height| charge lheight] charge | height| charge | height] charge
& July 8 July 9 July 10 Juiy 11 July 12 July 13
2 [27.90 | 18,300 |26.04 | 15,800 [26.09 | 15,900 P0.16 | 27,600 [31.35 | 59,200 [33.78 {215,000
4 [27.80| 18,200 [25.81 | 15,600 {26.92 | 16,900 0.32 | 29,500 |31.68 | 74,100 |33 .68 {206,000
6 127.68| 18,000 [25.61 | 15,400 [27.18 | 17,300 [30.45 | 31,400 [32.05 | 92,500 [33.59 {198,000
8 |27.58| 17,800 [25.37 | 15,100 [27.28 | 17,400 B0.63 | 34,600 [32.47 [L16,000 (33.47 188,000
10 |27.451 17,600 [25,17 | 14,900 [7.36 | 17,500 [50.91 | 41,800 [32.69 L29,000 [33.36 179,000
N 127.33| 17,500 [24.95 | 14,600 R7.46 | 17,600 1,32 | 57,900 [52.88 143,000 [33.28 [L72,000
2 27.18 [ 17,300 [24.72 | 14,400 P7.59 | 17,800 B1.63 | 71,800 [33.06 [L55,000 (33,23 168,000
4 7.04| 17,100 [24.50 | 14,200 R7.71 | 18,000 B1.72 | 76,000 |33.20 66,000 {33.19 [L65,000
6 26.86 | 16,800 [24.30 | 13,900 p7.86 | 18,300 B1.66 | 73,200 [33.48 188,000 {33.15 [L62,000
8 p6.66 | 16,500 [24.16 | 13,800 p7.96 | 18,400 B1.53 | 67,400 33,76 P13,000 {33.13 160,000
10 P6.47 | 16,400 [24.21 | 13,800 p8.97 | 20,400 p1.40 | 61,500 [33.89 P26,000 133.12 {160,000
12 ps.26 | 16,100 [24.82 | 14,500 p9.72 | 23,700 B1.33 | 58,400 33.84 P21,000 [33.12 [160,000
July 14 July 15 July 16 July 17 July 18 July 19
2 B3.16 [163,000 [(3.59 198,000 B2.55 21,000
4 B3.26 [171,000 [33.53 193,000 B2.47 16,000 f1.61 {71,000
6 B3.48 188,000 [53.44 [L85,000 B2.38 11,000
8 B3 69 [207,000 [33.36 [179,000 [52.30 06,000 B1.48 65,100 30.80 | 38,500 (30.31 | 29,300
10 B3.86 [223,000 [33.27 172,000 B2.24 [102,000
N I53.95 [232,000 [33.18 164,000 B2.16 | 98,000 $1.37 | 60,200
2 [53.96 [233,000 [33.08 [157,000 B2.09 | 94,500
4 B3.94 231,000 2.99 {150,000 p2.03 | 91,500 B1.25 | 55,000 [30.60 | 34,000 §50.16 27,600
6 53.88 25,000 [52.89 [143,000 B1.94 | 87,000
8 B3 79 P16,000 [52.83 139,000 B1.86 | 83,000 Bl.14 | 50,600
10 B3.73 11,000 B2.72 131,000 B1.79 | 79,500
12 B3.61 00,000 B2.63 126,000 B1.75 | 77,500 B1.00 | 45,000 50,45 31,400 50,08 26,800
July 20 July 21 July 22 July 23 July 24 July 25
2
4
6 P9.47 | 22,000 28.21} 18,900 | 25.74§15,500 | 23.18} 12,700
8
10
N | 29.83} 24,500 p9.36 | 21,500 |28.85|20,200 | 27.93}18,400 | 24.80|14,500 | 22,88 12,400
2
4
g P9.27 | 21,200 27.44/17,800 | 24.06|13,700 | 22.60| 12,100
10
12 |29.58] 22,700 p9.13 {20,800 | 28,43|19,300 |26.76{16,700 | 23.57{13,100 | 22.34] 11,800

Supplemental record.-July 9, 9 p.m., 24.08

ft, 13,700 cfs.
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Kansas River at Ogden, Kans.

Location. ~Lat 39%06'15", long. 96°41'55", in SELSW4 sec. 7, T. 11S., R. 7 E., on downstream end
of first pier from right bank of highway bridge three-quarters of a mile south of Ogden and 10 miles
downstream from confluence of Smoky Hill and Republican Rivers. Datum of gage is 1,020.83 ft
above mean sea level (levels by Corps of Engineers).

Drainage area, —45, 240 square miles.

Gage-height record. —Water-stage recorder graph except for periods May 1-5, 7-9, 11, 12, 14, 16-
19, 21, July 18-25, for which graph was drawn based on once or twice-daily wire-weight gage
readings, and May 6, 10, 13, 15, 20, 10 a. m, July 13 to July 17, July 26, 27, when there was no
gage-height record,

Discharge record. ~Stage-discharge relation defined by current-meter measurements below 60, 000 cfs
and by slope-area determination of peak discharge. Discharge for periods of no gage-height record
computed on basis of records for stations upstream and downstream, and computed inflow from un-
gaged tributaries.

Maxima. —May-July 1951: Discharge, 298,000 cfs 10 p. m. July 12 (gage height, 30.53 ft).

1917 to April 1951: Discharge, 170,000 cfs June 3, 1935 (gage height, 28.03 ft), from rating
curve extended above 30, 000 cfs on basis of velocity-area studies.
Flood in May 1903 reached a stage of about 28.5 ft, from information by Corps of Engineers.

Mean discharge, in second-feet, 1951

Day May June July Day | May June July Day May June July
1 21,400| 16,100 58,300 11 6,260f 30,800|153,000f 21 | 16,500| 27,100| 36,100
2 16,8004 11,600] 44,200ff 12 5,410{ 30,800|251,000% 22 [ 14,200{ 45,200{ 35,000
3 11,900 15,900/ 38,700Qf 13 5,200} 29,600|283,000f 23 16,200| 62,300} 34,100
4 9,380} 20,200 33,100 14 4,480{ 27,800|252,000] 24 23,800 756,500} 28,700
5 7,430| 16,800{ 31,200f 15 4,000| 33,200(243,000f 25 20,000| 56,000 22,000
6 6,200] 16,400| 29,400f 18 9,940 33,500]/156,000ff 26 19,000 44,200| 19,500
7 5,240] 31,600 27,000f 17 | 12,900f 32,900 95,600§ 27 | 16,700| 45,100 19,000
8 4,540 37,800f 23,100f 18 13,400| 30,200| 63,600f 28 16,000| 54,500 17,400
9 4,140| 43,900f 19,500ff 19 | 20,500| 25.600| 45,900§ 29 | 16,800{ 94,600| 17,400

10 5,100} 37,100| 61,700§ 20 | 18,000 21,200| 39,000f 30 | 18,000} 78,20C| 19,100

- 31 | 17,700 - 19,900
Monthly mean discharge, in second-feet ..... cenee «e. | 12,520] 37,560] 71,480
Runoff, in thousand acre-feet............... ceeeeeans 769.8 2,235 4,395
Runoff, in inches ........ i eiiiees ey 0.32 0.93 1.82
Gage height, in feet, and discharge, in second-feet, at indicated time, 1951
Gage Dis- Gage Dis- Gage| Dis- Gage Dis- Gage Dis- Gage Dis-
E height] charge |height| charge |height| charge |height charge | height| charge | height| charge |
& July 8 July 9 July 10 July 11 July 12 July 13
2 13.95| 21,000|21.75| 83,200 27.29{199,000} 30.38f 293,009
4 13.84] 20,600}15.64} 28,200}22.03} 87,400 27.51|2086,000{ 30,41{ 294,00
6 17.24| 38,900122.59] 95,800 27.82|215,000| 30,43} 295,00
8 13.68f 19,900[18.45| 44,600|24.55|134,000| 28.20(226,000| 30,43| 295,004

10 19.54| 54,400]/25.71(158,000f 28.75|243,000[ 30.37| 292,004
N 114.48| 23,100{13.50| 19,200(21.05| 72,800|26.18(170,000| 29.23|257,000 292,004
2 21.89| 85,400|26.57/179,000] 29.51|266,000 283,000
4 13.39| 18,800f22.22| 90,300|27.02]191,009]29.59|268,000 278,009
6 22.14| 89,100|27.32|200,0Q0| 30.26 |289,000 272,004
8 13.30] 18,400|21.88} 85,200|27.40]|202,000] 30.49]297,000, 265,009

10 21,71 82,600|27.35(|201,000}30.53 |298,000 259,004

12°]114.00| 21,200|13.33| 18,600{21.65| 81,800{27.27]199,000]30.50|297,000) 252,004

July 14 July 15 July 16 July 17 July 18 July 19
2
4 238,000 266,000 185,000 109,000
6 19.90| 72,800117.13| 47,900

lg 231,000 257,000 168,000 101,000
121 246,000 246,000 153,000 93,500{18,90 | 62,000 [16.77 | 45,600
¢4 263,000 233,000 139,000 89,000
6 18.10 | 54,800]16.44] 43,600

13 274,000 217,000 128,000 83,000

12 274,000 202,000 118,000 78,000417.60 | 51,200]16.14] 41,800

July 20 Juiy 21 July 22 July 23 July 24 July 25
2
4
6 [15.82| 39,900 (15.25{ 36,500 {15.08 | 35,500 {15.07 | 35,400{14.16 | 30,100112.98 | 23,900
8
10 '
N 15.60| 38,800 [15.17] 36,000 {15.08 | 35,500 [14.92 | 34,500{13.91 | 28,700{12,65 | 22,200
2
4
g 15.50 | 38,000 |15.10| 35,600 [15.12 | 36,700 [14.60 | 32,600[13.65 | 27,300 ]12.15 | 19,900
10
12 h5.38| 37,300 [15.09 | 35,500 15.12 | 36,700 [14.40 | 31,400]13.34 | 25,700 ]11.80 | 18,300

Supplemental records.-— July 14, about 10 p.m., 274,000 cfs (gage height, 28,3 ft, from
high water mark).
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Kansas River at Manhattan, Kans,

Location. ~ Lat 39010'30", long. 96°33'15", in SW} sec. 17, T. 10S., R, 8 E,, on downstream railing
of highway bridge on State Highways13 and 29 at south edge of Manhattan, Datum of gage is 986,62 ft
above mean sea level,

Drainage area, — 45, 464 square miles.

Gage-height record, — Wire-weight gage read once daily, more frequently during flood periods.

Maxima, —May-July 1951: Gage-height, 33.40 ft, 3 a.m., July 13.

1504-14, 1921 to April 1951: Gage height, 28.0 ft, June 4, 1945,
Stage of about 40 ft occurred June 1844,
Remarks. ~Records furnished by U. S. Weather Bureau.

Daily stage, in feet, 1951

Day June July Day June July Day June July
1 14,4 24,4f 11 18.9 26.4]] 21 16.1 20.3
2 12,2 2z.2f 12 18.0 30.5[ 22 23.2 19,2
3 12.6 20.8] 13 18.6 32.0f] 23 24.8 19.2
4 17.7 19.6] 14 17.8 29.9] 24 25.1 18.5
5 16.4 19,18 15 19.0 29.8] 25 24,3 16.9
6 16.6 18.9f 16 21.0 27,91 26 22.3 15.1
7 19.0 19,00 17 21.3 25.4f 27 22.8 15.5
8 21,5 18.3] 18 19.5 23,9/l 28 23.7 14.6
9 22.9 17,18 19 17.9 22,5 29 26,2 14,4
10 21.5 21.2I 20 16.5 21,5( 30 25.9 14.6
31 - 15.0

Supplemental records.— June 9, 12 m, 23.00 ft; June 24, 1 p.m., 25.22 ft; June 29,
% D.m., 26.80 1%; July 9, 5 p.m., 16.10 ft; July 11, 4:30 p.m,, 29.00 ft; July 13,
3 a.m,, 33.40 ft; July 14, 7 p.m., 29.50 ft; July 15, 7:30 a.m., 29.84 ft.

Big Blue River near Crete, Nebr,

Location, —Lat 40°35'40", long. 96°57'35", in S3 sec. 3, T. 7N., R. 4 E., at bridge on State High-
way 82, 1,8 miles south from Missouri Pacific Railroad station in Crete, 3.3 miles downstream
from Walnut Creek, 3.6 miles upstream from Squaw Creek. Datum of gage is 1, 311.5 ft above mean
sea level, datum of 1929,

Drainage area. —2, 680 square miles. . .

Gage-height record. —Wire-weight gage read twice daily. Gage heights above 12 ft obtained from graph
based on gage readings.

Discharge record. ~Stage-discharge relation defined by current-meter measurements. Stage-discharge
relation below about 12 ft affected by backwater from power dam downstream; discharge computed
only for stages above 12 ft.

Maxima. —May-July 1951: Discharge, 25,500 cfs 4 a.m. June 3 (gage height, 28.3 ft).

1945 to April 1951: Discharge, 27,600 cfs July 10, 1950 (gage height, 28.74 ft).

Mean discharge, in second-feet, 1951

Day May June July Day | May June July Da; May June July
1 11 21 2,370
2 13,500 12 22 2,580
3 20,800 13 23 1,400
4 11,800 14 1,870 24
5 7,710 15 25 1,520
6 4,860 18 26 1,740
7 3,130, 17 27
8 1,990 18 3,830 28
] 19 8,850 29
10 20 3,390 30
. 31
Monthly mean discharge, in second-feet .. - -
Runoff, in acre-feet ...... reen - - =
Runoff, ininches ........ ... iiiiiiinrirnnnnnennns - - -
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Big Blue River at Barneston, Nebr,

Location, ~ Lat 40003'. long. 96035‘, in NE{SW3 sec. 13, T. 1 N., R. 7 E., in tailwater of power
plant, three-quarters of a mile northwest of Barneston, 2 miles upstream from Plum Creek, and
5 miles upstream from Nebraska-Kansas State line.

Drainage area, -4, 420 square miles,

Gage-height record. — Water-stage recorder graph except period July 25-31, for which a graph was
drawn based on intermittent recorder record and occasional power plant tail-gage readings.

Discharge record. - Stage-discharge relation defined by current-meter measurements. Shifting-control
method used May 4 to June 2, July 15-31,

Maxima, ~ May-July 1951: Discharge, 26,000 cfs 12 p. m. June 4 (gage height, 27.48 ft).

1932 to April 1951: Discharge, 57,700 cfs June 9, 1941 (gage height, 34.3 ft).

Remarks. - Low flow regulated by power plant at gage, which has pondage of about 1, 500 acre-feet.

High flow occasionally affected for short periods by operation of trash gates.

Mean discharge, in second-feet, 1951

Day May June July Day | May June July Day May June July
1 15,200 738 3,210) 11 638 3,820] 13,700| 21 1,010( 10,100} 1,010
2 7,910{ 11,600] 2,680f 12 521 4,990 18,200 22 2,180 12,900} 1,360
3 2,180 20,100 2,020Q 13 448| 2,800/ 15,100f 23 994| 14,100 998
4 1,100| 22,700] 1,670f 14 519 8,310 6,330f 24 696| 10,100 699
5 842| 24,000 1,370f 1s 573] 19,000 3,980 25 1,130 4,400 554
8 565{ 19,400 10,200| 16 648} 12,000 2,470 26 2,040| 15,900 518
7 816] 19,900 17,400| 17 998 3,350 1,9904 27 1,080} 17,800 515
8 596 12,500 5,750/ 18 923] 2,400{ 8,130f 28 1,070f 11,200 518
9 596| 5,710 1,530| 19 1,500] 6,100 2,440f 29 970] 4,740 440
10 624 3,210 1,740 20 1,130{ 6,850{ 1,360f 30 954 3,390 410
811 - 419
Monthly mean discharge, in second-feet ...... 1,647| 10,460 4,152
Runoff, in acre-feet .....c.v00u.. cesraneae 101,200 622,600}255,300
Runoff, ininches .........0eiieeeinnrnrennennancacanes 0.43 2.64 1.08

Gage height, in feet, and discharge, in second-feet, at indicated time, 1951

. | Gage Dis- Gage Dis- Gage| Dis~ Gage Dis-fGage Dis- Gage Dis=
8 |height| charge |height| charge | height| charge |height| charge | height| charge [height| charge
& July 8 July 9 July 10 July 11 July 12 July 13

2 [19.38{ 10,700} 8.77 2,110} 7.84 1,620 12.1 3,870 |24.44 | 18,700 |24.15 ; 18,100
4 [18.10| 9,220] 8.64} 2,030{7.76| 1,580(18,19 9,220[24.36 | 18,500 |24.05 | 17,900
6 [16.60| 7,840 8.51| 1,950 7.64| 1,520 19,05 10,300 |24,32 | 18,400 [23,90 | 17,600
8 |15.28] 6,720] 8.44] 1,920 7.60} 1,500 | 20,70 12,600 |24.14 | 18,100 |23.66 | 17,200
10 [14.10| 5,780} 5.75 738 | 7.68| 1,540 | 21.85 14,300 {24,04 | 17,900 [23,34 | 16,600
N [13.08| 4,980]5.74 734 [ 7.42 | 1,410 | 22.65 15,500 [24.04 | 17,900 [22,92 | 15,900
2 pz.19 4,3301 5.74 734 | 7.68 1,540 | 23,25 16,500 {24,08 | 18,000 [22,42 | 15,100
4 f1.251 3,680 7.10| 1,250 |7.80| 1,600 | 23.71} 17,300 [24.14 | 18,100 |21.75 | 14,100
6 10.40| 3,090 7.52| 1,460 | 7.94| 1,670 | 23,99 17,800 [24.18 | 18,200 [20.91 | 12,900
8 19.74| 2,690 |8.,17| 1,780 | 8.28 | 1,840 | 24,18{ 18,200 |24,20 | 18,200 [19.90 | 11,400
10 | 9.28| 2,420 | 7.98| 1,690 | 9.31 | 2,440 { 24.34] 18,500 [24.22 | 18,300 18.95 | 10,200
12 18.98) 2,240)7.91] 1,660 L0.95 | 3,460 | 24.42/ 18,600 |24,20 } 18,200 18,10 9,220

July 14 July 15 July 16 July 17 July 18 July 19

2 f7.22| 8,400 N2.76 | 4,710 p0.84 | 3,170 | 9.73| 2,410 | s8.25 | 1,520 i2.65 | 4,620
4 .42 7,680 l2.54 | 4,530 0,76 | 3,110 | 9.80| 2,320 f0.00 | 2,600 L1.88 | 4,000
6 15.72 | 7,080 p2.35 | 4,380 R0.63 | 3,020 | 9.45| 2,210 f4.60 | 6,180 fl1.12 | 3,400
8 I5.14 | 6,610 p2.16 | 4,230 §0.56 | 2,980 | 9.30} 2,120 i9.61 |11,000 p0.456 | 2,910
10 [L4.85 6,220 11.96 4,070 19.50 2,250 9.16| 2,030 R0.85 {12,500 LO.00 2,600
N p4.28 ( 5,920 11.79 | 3,930 {5.93 545 | 9.07] 1,970 R0.93 12,900 | 9.64 | 2,330
2 p4.02 | 5,720 L1.65 | 3,820 (8.40 | 1,600 | 8.94} 1,900 p0.56 |12,300 | 9.40 | 2,180
4 13.80 | 5,540 1.48 | 3,680 |9.60 | 2,320 | 8.80| 1,820 [L9.60 {11,000 | 7.83 | 1,300
6 13.61 1 5,390 11.32 | 3,560 0.00 | 2,590 | 8.71] 1,770 p8.40 | 9,540 |5.94 548
8 15.42 | 5,240 11.16 | 3,420 10.00 | 2,590 | 8.60| 1,710 p5.75 | 7,980 [5.92 542
10 n3.20 | 5,060 §1.06 | 3,350 |9.98 | 2,570 | 8.47| 1,640 15,05 | 6,540 | 7.95 | 1,360
12 N2.98 | 4,890 10.96 | 3,260 }9.82 | 2,470 | 8.33| 1,560 §3.62 | 5,400 | 8.38 | 1,600
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Big Blue River at Marysville, Kans.

Location. —Lat 39°50', long. 96°39!, at common corner of secs. 28, 29, 32, 33, T. 2 5., R. 7TE., at
downstream rail of highway bridge on U. S, Highway 36 at Marysville. Datum of gage is 1,110.10 ft
above mean sea level,

Drainage area, —4, 688 square miles.

Gage-height record, ~ Wire-weight gage read frequently during flood periods.

Mamma.-May-quy 1951: Gage~-height, 40,20 ft, 6 p. m. June 15,

October 1950 to April 1951: Continuous low flow.
Stage of 45,39 ft occurred June 9, 1941,
Remarks, —Records furnished by U. S. Weather Bureau.

Daily stage, in feet, 1951

Day June July Day June July Day June July
1 - - 11 - 37.2 21 33.2 -
2 19.2 - 12 - 38,3 22 35.3 -
3 36.2 - 13 - 37.84f 23 37.2 T-
4 37.4 - 14 - 32.0Q1 24 36.5 -
5 39.0 - 15 38.4 - 25 - -
6 39.0 - 16 38.8 - 26 36.2 -
7 39.1 35.7) 17 - - 27 38.6 -
8 38.7 35.8 i8 - - 28 37.0 -
9 29.3 - 19 - - 29 28.7 -

10 - - 20 - - 30 ' - -

31 e -

Supplemental records.—June 5, 3 p.m., 39.50 ft; June 15, 6 p.m., 40.20 ft; June 22,
g p.m., 37.70 ft; June 26, 5 p.m., 39.30 ft; July 6, 6 p.m,, 32.70 ft; July 7, 9 p.m.,
36.87 ft; July 10, 6 p.m., 26.25 ft; July 11, 12 m, 38.10 ft; July 12, 4 p.m.,
39.35 ft.

Little Blue River at Angus, Nebr.

Location. — Lat 40°16'25", long. 97958'20", in NW§ sec. 35, T. 4 N., R. 6 W., at bridge on county
road a quarter of a mile downstream from Ox Bow Creek, and half a mile southeast of Angus.

Gage-height. record. - Wire-weight gage read twice daily and more frequently during rises. Gage
heights computed from graphs based on gage readings June 1-8, 13-24, June 26 to July 2, July
10-18, 22,

Discharge record, ~Stage-discharge relation defined by current-meter measurements below 6, 000 cfs
and extended to peak stage. Shifting-control method used June 26 to July 10, July 16-31.

Maxima, —May-July 1951; Discharge, 18,500 cfs 3 p. m. June 26 (gage height, 13.4 ft),

September 1950 to April 1951: Discharge, 11,800 cfs Sept. 21, 1950 (gage height, 12,1 ft, from

floodmark) .

Mean discharge, in second-feet, 1951

Day May June July " Day | May June July Day May June July
1 201 1,809 50§| 11 99 169 4,490f 21 264 - 243 186
2 lsgl 7,63Q 354 12 95 142 6,120 22 414 1,080 401
3 137 2,13( 28 13 93 474 4,6600 23 264 820 229
4 124 613 23 14 103 823 2,7200 24 194 577 166
5 115 314 207 15 100 810 11,8504 25 153 317 151
6 10§ 247 18 16 97 679 7434 26 196/ 10,800 145]
7 102 729 174 17 118 280 3500 27 214 14,800 133]
8 29 495 16 18 11 1,370 293 28 139 7,440 12
9 917 356 15 19 33 862 25 29 130 3,040 12
10 128 247 1,91Qf 20 25 352 Zlq 30 12§ 99sf ' 12]
31 118 - 115
Monthly mean discharge, in second-feet .......cevevvevennccnncces . 158 2,020 895
Runoff, in acre-feet ...... . e, . 9,720} 120,200/ 55,060
Runoff, in inches - - -
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Little Blue River at Angus, Nebr,— Continued
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Gage height, in feet, and discharge, in d-feet, at indicated time, 195!
5 Gage Dis- Gage Dis~ Gage} Dis- Gage Dis- Gage Dis- Gage Dis=-
3 | height| charge |height| charge | height| charge |height| charge | height| charge | height| charge
= July 8 July 9 July 10 July 11 July 12 July 13
2 2.00 158
4 2.90 297| 8.45| 2,360 |10.45| 6,890
6 4.25 627
8 5.74| 1,120 9.00| 2,740 {10.35| 6,560 | 9.85| 4,920
10 7.25] 1,760
N 8,701 2,490| 9,70| 4,440 |10.20]| 6,060
2 9.60| 4,120
4 9.55¢ 3,960/10.20| 6,060 |10,10| 5,730 { 9.78] 4,700
6 8.90] 2,630
8 8.40} 2,330[10,40| 6,720 |10.00| 5,400
10 8.25] 2,260
12 1.95 152} 8.20] 2,230/10.50| 7,060 | 9.90| 5,080 | 9.45| 3,650
July 14 July 15 July 16 July 17 July 18 July 19
2
4
6 7.90| 2,080| 5.15 868| 3.85 457
8| 8.98| 2,720 .
10
g 7.70( 1,980( 4.55 670| 3.45 358
4 8.70]| 2,490
g 7.00| 1,630| 4,22 571 2.85 233
10
12 | 8.20] 2,230 | 6.05] 1,220| 4.00 509| 2.60 191

Little Blue River near Endicott, Nebr.

Location, —Lat 40°05'10", long. 97°08'10", in sec. 6, T, 1 N., R. 3 E., 300 feet downstream from
county highway bridge, 14 miles upstream from Chicago, Burlington and Quincy Railroad bridge,
and 2 miles northwest of Endicott.

Drainage area, —2, 340 square miles.

Gage-height record. —Water-stage recorder graph except period July 10-12,

Discharge record, —Stage-discharge relation defined by current-meter measurements. Shifting-control
method used for stages below about 9 ft; for stages above 9 ft discharge compated by using rate of
change in stage as a factor. Discharge for July 10-12computed from graph based on gage readings
obtained at bridge on State Highway 15 about 4 miles upstream.

Maxima. —May-July 1951: Discharge, 36,800 cfs 8 p.m. June 27; gage height, 16.82ft 12 p.m,

June 27,

1908-15, 1929 to April 1951: Discharge, 31,000 cfs June 9, 1941 (gage height, 16.23 ft), from
rating curve extended above 20, 000 cfs.

Mean discharge, in second-feet, 1951

Day May June July Day | May June July Day May June
1 797 303 2,410f 11 270 1,180 11,0004 21 946 1,370
2 961 3,590 1,320 12 2700 1,160 20,000 22 1,060 2,880
5 634 7,080 1,010 13 24 703 13,0000 23 86! 4,220
4 453 10,000 804l 14 25 1,100 8,080) 24 58 2,660
5 371 2,640 s75f 15 262 1,660 4,670f 25 47 1,340
6 348 1,500 sa1f 16 29 1,370 3,040] 26 547 16,300
7 324 1,370 789 17 351 1,140 1,540f 27 464 28,900
8 303 2,26 512 18 358 g00] 1,480f 28 433] 22,500
9 290 1.96 453 19 348  1,360] gzef 29 418 12,000
10 279 1,120 920 20 297l 1,720 750§ 30 420l 5,810

31 344] -
Monthly mean discharge, in second-feet ......ccvvoneervvinascnonans 460 4,735
Runoff, in acre-feet .....ceeeveunenns .o 28,290| 281,800
Runoff, ininches ......covvvennn P crssenaeas eesessavenan ceeve 0.23| 2.26
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Little Blue River at Waterville, Kans.

Location, - Lat 39°42', long. 96°45', in SE} sec. 16, T. 4S., R. 6 E., half a male north of
Waterville, 1 mile downstream from Corn Creek, and 4 miles upstream from mouth. Datum of
gage is 1,111, 06 ft above mean sea level, datum of 1929,

Drainage area, - 3, 440 square miles, .

Gage-height record. ~ Graph drawn on basis of wire-weight gage readings made generally once daily,
twice daily at high stages,

Discharge record. —Stage-discharge relation defined by current-meter measurements below 25, 000
cfs and exten2~d to peak stage by logarithmic plotting. Shifting-control method used July 16-31,

Maxima. — May-July 195t: Discharge, 38,200 cfs 2 a.m,, July 13 (gage height, 24.65 ft).

1922-25, 1028 to April 1951: Discharge, 50, 400 cfs June 10, 1941 (gage height, 26,20 ft,
from floodmarks), by velocity-area studies.

Mean discharge, in second-feet, 1951

Day May June July Day | May June July Day May June July
1 7,790 8605 8,210[ 11 601 2,130| 25,200) 21 970| 20,800 1,980
2 41,9101 2,930] 5,150§ 12 560f 2,130{ 30,700f 22 1,710| 16,400| 4,240
3 3,430] 7,800| 4,240) 13 545| 1,720 33,800( 23 1,330| 11,200 4,510
4 2,370] 9,000 3,710f 14 513| 3,230| 23,700] 24 | 1,120{ 10,700| 2,090
5 1,410 9,760 3,520f 15 520{ 6,350] 12,700f 25 1,210 5,880] 1,500
6 1.060 5,680 3,200 16 766 4,500 8,080f 26 851| 14,300 1,400
7 918| 6,550 3,030 17 8ls| 2,630f 5,950) 27 707] 22,900| 1,330
8 781 4,870 2,860| 18 834 1,950 4,430] 28 601{ 30,200 1,280
9 702| 5,390f 2,550f§ 19 1,710 1,400 3,990 29 567| 26,000} 1,310
10 633f 3,710] 11,200} 20 940{ 3,920| 3,180f 30 610| 19,000| 1,300
31 633 . 1,200
Monthly mean discharge, in second-feet ........ 1,358 8,788 7,148
Runoff, in acre-feet .. .o . .e 83,500{52#,900|439,400
Runoff, ininches .................. [ . . . 0.46 2.85 2.39

Gage height, in feet, and discharge, in second-feet, at indicated time, 1951

. | Gage Dis- | Gage Dis- Gage|{ Dis- | Gage Dis- | Gage{ Dis~ Gage Dis-

3 | height] charge |height| charge | height] charge |height| charge | heightj charge | height| charge

= July 8 July 9 July 10 July 11 July 12 July 13

2 8.20| 2,610

4 9.42| 3,590

& 11.10| 5,100 | 22.17} 26,700 | 22.22] 26,900 | 24,56} 37,800

8 13.10} 7,110

10 l4.80| 8,980

N | 8.59 2,870 | 8.08 2,510 |16.18|10,600 |21.88(25,500 | 22.94| 29,800 | 23.80| 34,000

2 17.43| 12,200

4 18.45(13,900

6 19.38/16,800 |21.60| 24,400 | 23.91]34,600 | 23.02} 30,100

8 20.24 19,300

10 20.95| 21,800

12 | 8.27] 2,670 | 8.07} 2,510 |21.42{23,700 |21.75|25,000 | 24.61}38,000 | 22.59| 28,400
July 14 July 15 July 16 July 17 July 18 July 19

2

4

g 22.18} 26,700

10

g 21,65| 24,600 [17,26) 12,000 |13.92| 7,900 }12,42] 6,020 |11.10] 4,300 [10.90] 4,050

4

g 20.70| 21,000

10

12 §19.48/16,900 {15.50] 9,800 [13.00| 6,700 |11,70f 5,050 | 10.92{ 4,070 |10.68] 3,780
July 20 July 21 July 22 July 23 July 24 July 25

2

4 8.91} 1,750

6 12,32} 5,870

8 9.08f 1,880

10

I; 10.19] 3,190 | 9.05| 1,860 |11.32| 4,570 |10.95| 4,150 { 9.19] 2,010 | 8.44] 1,490

4 12,72} 6,370

6 10.30{ 3,300

8 12.98| 6,680

10

12 | 9.80] 2,460 | 8.90] 1,740 [12.94] 6,640 | 9.84] 2,770 | 8.70] 1,580 | 8.27] 1,440

Supplemental record.—July 13, 2 a.m., 24.65 ft, 38,200 cfs.




MISSOURI RIVER BASIN

Big Blue River at Blue Rapids, Kans.
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Locatjon, ~ Lat 39%41', long. 96°40°, in NE} see, 20, T. 48., R. 7E,, at downstream railing of
ighway bridge (formerly U. S. Highway 77) at north edge of Biue Rapids. Datum of gage is

1, 080. 51 ft above mean sea level,
Drainage area, — 8, 342 square miles,

Gage-height record. -~ Wire-weight gage readings once daily, more frequently during flood periods.
Maxima. — May-July 1951: Gage-height, 35,60 ft, 5 a.m, July 13,
1904 to April 1951: Gage-height, 39,5 ft, June 10, 1941,

Remarks, — Records furnished by U. S. Weather Bureau.

Daily stage, in feet, 1951

Day June July Day June July Day June July
i 2.7 19.7] 11 13.8 30.8| 21 28.0 12.8
2 10.0 1.1} 12 15.4 32.2| 22 24.4 14.7
3 23.9 14.4) 13 14.7 35.5(1 23 28.4 17.0
4 26.2 13.4 14 15.4 32.4) 24 26.4 12.7
5 27.1 13.04 15 22.8 25.6f 25 21.7 11.9
6 26.9 12,0 18 28.1 18.9f 26 23.1 11.3
7 27.2 20.18 17 20.4 16.2f 27 31.8 11.1
8 28.1 22.3 18 13.7 14.4) 28 34.3 11.4
9 22.6 14.28 19 13.5 20.6F 29 31.8 10.9
10 16.8 11.59 20 15.8 13.8§ 30 26.3 11.2
31 - 10.8

Supplemental records.--June 5, 10

12 m, 34.53 ft; July 10, 6 p.m., 23.10 f£t; July 11, 6 p.m., 32.61 ft; July 13, 5 a.m.,

35.60 ft.

p.m., 28.20 ft; June 7, 11 p.m., 28,60 ft; June 186,
6:30 a.m., 28.08 ft; June 21, 4 p.m., 29.55 ft; June 22, 1 a.m.,, 29.35 f%{; June 28,
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Big Blue River at Randolph, Kans,

Location. —Lat 39927', long. 96°43', in SE} sec. 12, T. 7S., R. 6 E., at bridge on State Highway
13, half a mile upstream from Fancy Creek and three-quarters of a mile east of Randolph, Datum
of gage is 1,034, 73 ft above mean sea level, datum of 1929.
Drainage area, — 9, 100 square miles.
Gage-height record, — Water-stage recorder graph except for period July 29-31, for which a graph
was drawn based on once-daily wire-weight gage readings.
Discharge record, —Stage-discharge relation defined by current-meter measurements below 53, 000 cfs
and extended to peak stage on basis of velocity-area studies:
Maxima, —May-July 1951: Discharge, 77, 800 cfs 2 p. m. ,July 13 (gage height, 28,88 ft).
1918 to April 1951: Discharge, 98,000 cfs June 10, 1941 (gage height, 30.81 ft), by velocity-
area studies.
Flood of 1903 reached a stage of 30.6 ft, from floodmarks.

Mean discharge, in second-feet, 1951

Day May June July Da; May June July Day May June July
1 26,900 1,740| 17,4004 11 1,840 6,500 44,300f 21 3,700{ 47,900| 4,770
2 35,300 3,270] 10,200 12 1,790 7,490 74,300) 22 3,050] 54,100 6,830
3 18,200] 17,900 7,530) 13 1,580f 7,290] 75,000) 23 3,990 43,600| 12,300
4 5,600 24,200| 6,430 14 1,440 7,700| 63,600f 24 2,770f 34,000 5,620
S 3,690| 26,800| 8,720 15 1,420 21,700f 35,100f 25 2,210( 22,400{ 4,150
6 2,980] 31,2001 7,950 16 4,510| 37,300] 15,200f 26 2,530| 25,300| 4,410
7 2,240] 39,000| 14,500§ 17 5,680] 25,000 9,840f 27 3,210} 51,200 3,240
8 2,1401 44,000] 17,800f 18 3,450 6,490 7,670} 28 2,050| 68,100f 3,310
9 1,960| 29,500{ 8,530f 19 6,740 5,740( 14,5000 29 1,880} 61,900 2,830
10 1,900{ 10,900| 13,300§4 20 6,390 9,970 7,290f 30 2,030} 38,700 2,940
31 2,040 - 2,880
Monthly mean discharge, in second-feet ....... . 5,329{ 27,030 16,460
Runoff, in thousand acre-feet ......... 327.7 1,608 1,012
Runoff, in inches ........... 0.68 3.31 2.09
Gage height, in feet, and discharge, in second-feet, at indicated time, 1951
., | Gage Dis- Gage [ Dis- Gage| Dis- Gage Dis- Gage Dis- Gage Dis=-
3 |height) charge |height| charge |height] charge [height] charge | height| charge | height] charge
= July 8 July 9 July 10 July 11 July 12 July 13
2 118.26| 17,000 10.61| 4,890 27.87| 67,700]28.77]169,700
4 |18.45] 17,400[(15.57| 12,100/12.01] 5,130}26.84) 31,300{28.06| 69,600|28.75]|71,500
6 {18.61| 17,700 14,90 6,680 28.36{ 72,600]28.76}72,600
8 |18.78}f 18,000f13.87 9,500|16.97| 8,l60|27.47| 36,200]28.55| 74,500]28.80|74,000
10 j18.85} 18,200 20.29| 9,380 28.70| 76,000| 28.85]75,500
N |18.91} 18,300[12.55 7,570|23,45| 13,200]|27.76] 43,700|28.80| 77,000} 28.87|76,700
2 {18.92] 18,300 24.32| 13,700 28.82| 77,200/ 28.88|77,800
4 118,87} 18,200}11.59 6,310|24.89| 15,200(|27.77] 51,100)28.80| 77,000{28.87]77,700
6 |18,75| 18,000 25.30| 20,100 28.80| 77,000|28.82|77,200
8 |18.47| 17,400110.94] 5,530/25.67| 22,600|27,78] 57,900[28.73| 76,300]|28.76]76,600
10 |17.98{ 16,500 25,90 24,700 28.75| 76,500]28.67|75,700
12 |17.32| 15,300{10.50{ 5,000{26.18| 26,700{27.80| 64,000{28.74| 76,400{28.54|74,400
July 14 July 15 July 16 July 17 July 18 July 19
2 13.25| 8,020}14.89]10,800
4 128.24] 71,400)25,52} 45,200|18.72| 17,900 13,09} 7,780]15.97]12,600
6 14.82| 10,700}13.02| 7,670/16.95|14,500
8 |27.89] 67,900|24.90| 39,700|17.67| 15,800 12.92| 7,510{17.68}15,900
10 12.90| 7,490]/18.20|16,900
N 127.50| 64,000(24.22| 34,400(17.04| 14,600{14.17} 9,540(12.84] 7,390]18.44|17,300
2 i2.78| 17,300]|18.36]17,200
4 [27.10| 80,000{23.34| 29,800{16.50| 13,600 12.76| 7,280§18.04{16,500
6 13.86| 9,020]12.82| 7,360|17.53|15,600
8 |28.88{ 55,800|22.12] 25,500(|16.00| 12,700 12.92| 7,51Q[16.81}14,200
10 13.20| 7,950{16.00}12,700
12 |26.12| 50,600}20.34|] 21,200/15.52| 11,900(|13.42| 8,290/13.96| 9,190/15.24]|11,400
July 20 July 21 July 22 July 23 July 24 July 25
2 10.25| 3,930|17.28| 15,200
4 |13.98f 9,190(11.38| 5,340]10.17| 3,850|17.27| 15,200(12.00| 6,800| 9.98] 4,380
6 10.10| 3,760|17.14| 15,000
8 |13.05f 7,710|11,19} 5,110/10.04| 3,700/16.80| 14,300{11.27| 5,920 9.89] 4,290
10 9.99| 3,650|16.36] 13,500
N |12.43 6,760{11.00 4,840]10.10 3,760|15.84| 12,600{10,75 5,300] 9.77| 4,170
2 11.19] 5,110415.28| 11,700
4 [11.90 6,080|10.65 4,390113.07 7,750|14.74]| 10,900{10.40 4,880f 9.64| 4,040
6 14,75) 10,600114.23} 10,100
8 111,55 5,590(10.49 4,210{15.88| 12,500/13.73 9,300/ 10.15 4,580} 9.50| 3,900
10 16.60| 13,900(13.28 8,620
12 {11.48 5,460{10,34 4,030|17.08| 14,800|12.886 8,000}10.04 4,450| 9.34} 3,740




MISSOURI RIVER BASIN 101
Big Blue River near Manhattan, Kans.

Location, —Lat 39°14'19", long, 96°35'15", in SW% sec. 30, T. 9S., R. 8 E., just above Kansas
Power and Light Company power-plant dam, 44 miles north of Manhattan, and 8 miles upstream
from mouth, Datum of gage is 997,03 ft above mean sea level, datum of 1929, Kansas City
supplementary adjustment of 1943.

Drainage area. -9, 540 square miles.

Gage-height record. —Graph drawn on basis of twice-daily wire-weight gage readings and frequent
readings of power-plant staff gage.

Discharge record, —Stage-discharge relation defined by current-meter measurements below 37, 000 cfs
and by slope-area determination of peak discharge. Occasional flow through tainter gate and turbine
during May and June computed from power-plant records.

Maxima, — May-July 1951: Discharge, 93, 400 cfs 10 p. m. July 12 (gage height, 29,9 ft, from floodmark) .

1895-1905, Dec. 8, 1950 to April 1951: Discharge, 98,000 cfs May 31, 1903 (gage height, 36.5 ft,
site 1 mile downstream, datum then in use) from rating curve extended above 35, 000 cfs.
Flood of June 11, 1941 reached a stage of 30.9 ft, present site and datum (from Corps of En-
gineers floodmark in power plant). Flood of June 1908 reached about same stage as flood of 1903
at 1903 gage site.
Remarks. —Some regulation by power-plant operation.

Mean discharge, in second-feet, 1951

Day May June July Day | May June July Day | May June July
1 23,400 2,500 25,9004 11 1,970 7,620 64,400] 21 5,970 30,900 6,140
2 33,300 4,000 12,3001 12 2,340 7,390 85,1004 22 3,710[ 58,500 5,92q
3 28,100 16,7004 8,560f 13 2,210, 9,370] 86,4004 23 5,140| 50,600/ 15,500}
4 7,910 23,90 6,090} 14 1,790 8,100 70,4008 24 3,390, 42,000 7,300
S 4,450 26,70 5,3600 15 1,910 19,800{ 46,200f 25 3,090 30,100 4,380
6 3,220| 30,1000 7,0400 16 5,640 31,500 22,500 26 3,150| 28,400 4,900
7 2,570] 35,200, 15,100 17 7,680 34,100 13,0004 27 4,210 45,200 3,790
8 2,310 37,6004 19,000} 18 5,280 9,770 9,4808 28 3,200, 60,400 3,040]
9 2,810, 37,000 13,200f 19 8,400 5,530 15,600] 29 2,850 67,700 2,950
10 2,210| 14,400 27,300) 20 9,310[ 11,000, 10,800f 30 2,770] 48,400] 2,780
31 2,960 - 2,780
Monthly mean discharge, in second-feet .......ccneevervnnnossscanns 6,402 27,820] 20,120
Runoff, in thousand acre-feet....... etesesennennesnans .. 393.6 1,855 1,237
Runoff, in inches ......cuuiiiierroninnrsnennrnresooasonnsronsnsnne 0.77 3.25 2.43)
Gage height, in feet, and discharge, in d-feet, at indicated time, 1951
Gage Dis=- Gage Dis- Gage| Dis- Gage Dis- Gage Dis- Gage Dis=
§ height{ charge |height{ charge [ height| charge |height| charge | height| charge |height| charge
= July 8 July 9 July 10 July 11 July 12 July 13
2 20.32{ 19,800 [18.72 | 11,400
4 20.14 | 18,800 10,900 | 27,5 55,000
6 120.04| 18,200 |19.83 17,100 11,400 29.17 | 78,100 |298.60 | 86,800
8 19.52 | 15,400 15,300 | 28.17] 62,400
10 19.20 | 13,800 22,100 J
N j20.21{ 19,200 [18.86 | 12,100 28,700 | 28.504 67,000 [29.59 | 86,600 |29.54 | 85,500
2 18.56 | 10,700 36,000
4 E 18,30 9,500 38,300 | 28.7¢ 70,000
6 R0.32 {19,800 {18,07 8,480 39,900 29.86 192,500 [29.51 | 84,800
8 17.95| 8,000 44,200 | 28.80] 71,600
10 18.03 | 8,320 46,300 .
12 ko.36 20,000 18.80 | 11,800 48,500 28.8§J 72,600 [29.89 ]93,200 [29.47 | 84,000
July 14 July 15 July 16 July-17 July 18 July 19
2
4 p9.33 | 81,200 22 .43 | 32,000
6 26.89 | 50,100 18.23 14,000 {18.45 { 10,200 |18.75 | 11,600
18 ES.OO 75,000 [20.95 | 23,300
g 8.71| 70,200 [26.12 | 46,000 FO.Sl 19,700 | 19.03 12,800 [18.27 9,360 {18.95 | 17,700
4 I28.42 | 85,900 . pe.91 | 17,500
6 25.20 | 42,200 18.83 12,000 |18,13 | 8,740 |20.42 | 20,300
1(8) 28.01 | 60,500 19,68 | 16,200
12 p7.56 | 55,600 [25.87 | 37,400 [19.49 | 15,200 | 18.64 11,000 18.00 | 8,200]19.90 | 17,400
July 20 July 21 July 22 July 24 July 25
4
4 17.20 5,160
6 FLS.IO 13,300 18.15 8,820 16,97 4,460
lg 17.13 4,940
g 18.36 9,770 R7.46 6,090 17.06 4,720 17.66 6,850 [16,92 4,320
4 h7.00 | 4,540
6 RB7.92 7,880 n7.27 5,400 [16.92 4,320
8 17.65 6,810
10
12 p7.71 7,040 17.26 5,360 19.10 ]13,300 17.07 4,750 16,85 4,130

Supplemental reoord.- July 12, 10 p.m., 29.9 ft, 93,400 cfs.
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Kansas River at Wamego, Kans.

Location, —Lat 39°12", long. 96°18', in SE} sec. 9, T. 10 S., R. 10 E., on downstream end of pier
of bridge on State Highway 99 at Wamego, 3 miles downstream from Antelope Creek. Datum of
gage is 953. 51 ft above mean sea level, datum of 1929,

Drainage area. —55, 240 square miles.

Gage-height record. —Water-stage recorder graph except for period May 4, 7-10, May 12 to 3 p.m.
May 16, for which a graph was drawn based on daily wire-weight gage readings.

Discharge record, —Stage-discharge relation defined by current-meter measurements below 170, 000 cfs
and by slope-area determination of peak discharge, records of nearby stations, and computation of
runoff from ungaged area. Shifting-control method used from 4 a.m. July 11 to 10 a, m, July 12.

Maxima, —May-July 1951: Discharge, 400,000 cfs 5:30 a.m. July 13 (gage height, 27,56 ft).

1919 to April 1851: Discharge, 177,000 cfs June 4, 1935 (gage height, 23.79 ft, from graph
based on gage readings).

Flood in May 1903 reached a stage of 26. 3 ft, determined by U. S. Weather Bureau from flood-
marks.

Mean discharge, in second-feet, 1951

g
I

May June July } Day | May June July Day May June July

42,300| 17,600|104,000] 11 9,550 45,100{170,0004 21 | 20,100| 43,600 55,700
52,900| 13,600| 67,100 12 | 7,610| 39,100!342,000] 22 | 17,600 94,900| 46,100
48,300| 20,000] 51,200 13 7,100| 41,700|393,000 23 | 17,000]/119,000| 51,500
20,600( 44,400| 43,300§ 14 | 6,230| 36,700[337,000f 24 | 25,300/115,000] 44,100
11,800| 43,300| 41,100 15 | 5,480] 46,700|305,000] 25 | 22,800[{105,000| 32,200
8,930| 45,300 42,400f 16 7,520| 61,900/219,000) 25 | 21,000| 79,500| 26,400

7,450| 56,200] 44,800} 17 | 15,100| 68,700{127,000| 27 | 18,900{ 87,900| 26,700

6,270| 71 300{ 44,800 18 | 19,100| 51,600} 92,000} 28 | 17,100/107,000] 22,100

6,230| 81,800{ 37,900 19 | 25,400| 36,400| 80,200 29 | 16,500{132,000| 21,200

7,280| 65,900| 66,200f 20 | 24,200( 32,400| 72,000{ 30 | 17,500|135,000| 21,500

18,300 - 23,500

QU@ NN

o

Monthly mean discharge, in second-feet ..
Runoff, in thousand acre-feet «....cuovnn
Runoff, in inches ,......... .

17,780 64,620| 98,400
1,085) 35,8457 6,052
0.37 1.31 2.05

Gage height, in feet, and discharge, in second-feet, at indicated time, 1951
Gage Dis- Gage Dis- Gage| Dis- Gage Dis- Gage Dis- Gage Dis-~
height| charge jheight| charge | height] charge |height| charge | height| charge |height] charge
July 8 July 9 July 10 July 11 July 12 July 13

12.03| 35,200} 21.64]121,000} 25.12|272,000)
15.35| 43,100[13.03| 41,200]21.98}127,000| 25.41]302,000| 27.55] 399,004
13.88| 46,300|22.20{136,000| 25.63|325,000
13.09| 41,500[14,.46{ 49,800|22,57|141,000| 25.82}{3352,000| 27,52| 398,004
15.23| 54,400|22,53|145,000| 26.10|3544,000
13.65| 44,900|12.63| 38,800{16.23} £0,600|22.65|150,000f 26.24|350,000! 27.47| 396,004

: 17.18| 67,900|22.80[160,000| 26.39|356,000)
12.03| 35,200|18.12| 76,200|23.02/190,000| 26,60]363,000| 27.42] 395,009
19.12{ 86,900{23,40{214,000| 26.82{372,000
, 11.45] 31,700}20.00| 97,500|23.84]|230,000] 27.03|379,000| 27.20| 386,009
20.66106,000|24.31}240,000| 27.15 384,000
13.51) 44,100]11.22] 30,300|21.20|114,000{24,70]252,000} 27.30]390,000! 26,94} 376,000

July 14 July 15 July 16 July 17 July 18 July 19

=
NOOOR NZO o | Hour

[y

26.58| 362,000 25.371 317,000 17.96] 81,704
23.85|250,000{21,21|142,000
26.17| 347,000] 25.38} 317,000 17.65| 79,604

25,80} 335,000] 25.25} 312,000|23.16|217,000{20.62}124,000} 19.07| 20,600}17.45] 78,200
25.52] 322,000{ 25.00{ 302,000 17.58] 79,104

22.461188,000(20.141109,000
25.30]314,000] 24.72] 289,000 17.75{ 80,204

|25.26)312,000]24.40]275,000)21.82]164,000]19,90}103,000118.241 85,900117.82) 80,709
July 20 July 21 July 22 July 23 July 24 July 25

[
RMOOBPRNZOW®D RN

e

17.83| 79,400|14.70f 59,000|12.96| 48,300(12.89| 47,900
12.92] 48,000])10.50] 34,400
17.15| 76,000/14.35| 56,800(12.69| 46,700(13.45} 51,200
16.83| 72,400|14.14| 55,400|12,44| 45,300|13.82| 53,400|12,22| 44,000/10.10 SZ,SQd
16.06| 88,400|14.02{ 54,600|12.31| 44,500(13.92| 54,000

11.50| 39,900 9.62| 29,900
15.56| 64,900{15.65| 52,400|12.30| 44,400|13.86] 53,700

P =
OCOLORNZOCOODARN

=
o

15.10| 61,700]13.26]| 50,100|12.42| 45,100|13.56| 51,900]10.94] 36,800 9.12| 27,40C(

Supplemental records. —July 13, 5:30 a.m., 27.56 ft, 400,000 cfs; July 23, 6 p.m., 13,94 ft,
54,100 cfs.




MISSOURI RIVER BASIN

Mill Creek at Paxico, Kans,

103

Location, ~Lat 39%04', long, 96°10', sec, 27, T. 118S., R. 11 E., at Paxico, 12 miles southeast

of Wamego.

Drainage area. - 316 square miles,

Gge-heigﬁ record, ~From graph based on information from local residents who noticed when flood
water reached various levels on their property. Level of Paxico Post Office floor taken as 10 ft.
Discharge record, - Stage-discharge relation estimated on basis of contracted-opening determination

of crest, elevation of bank-full stage, and elevation of zero flow.
Maximum. —July 1951: Discharge, 79,000 cfs 4 p.m, July 12,

- Mean discharge, in second-feet, 1951

Day May June July Day | May June July Day May June July
1 11 26,400 21
2 12 45,6008 22
3 13 7,000 23
4 14 24
S5 15 25
6 16 26
7 17 27
8 18 28
9 200 19 29
10 26,800| 20 30
31
Monthly mean discharge, in second-feet .........c0000uuen terrsennen - -
Runoff, in acre-feet .,.....eeuvvennrerionirnnnnneens - - -
Runoff, in inches ....... Cesesessnenns Ceeeaesaaaaen cetvenaaaan vesne - -
Gage height, in feet, and discharge, in second-feet, at indicated time, 1951
. | Gage T Dis- | Gage| Dis- | Gage| Dis- | Gage| Dis- | Gage| Dis- | Gage| Dis~
g | height] charge )height] charge | height) charge |height| charge | height| charge ] height| charge
= July 8 July 9 July 10 July 11 July 12 July 13
2 1,500 | 2.8 | 6,600} 5.0 |14,000
4 3,500 | 2.0| 5,000} 5.4 {16,000} 4.6 |12,400
‘6 2,5 6,000 | 2.0 5,000{ 7.3 (27,900
8 8.5 139,000 | 4.6 12,400 | 9.0 |44,000| 3.0| 7,000
10 7.9 {33,100 | 7.6 [ 30,400 { 10.7 | 66,500
N 9.2 |46,400 | 9.9 | 54,800 | 11.2 | 75,000 1.5 | 4,800
2 9.8 | 53,8600 | 10,0 } 56,000 | 11.3 {77,000
4 9.7 |52,400 | 9.7 | 52,400 | 11,37} 79,000
6 8.4 138,000 | 8.5 }37,000}10.5 |63,500 3,200
8 7.1 126,300 | 7.1 126,300 8.5 {39,000
10 5.6 J17,000 | 6.0 {19,000 | 7.3 |27,900
i2 200 | 4.1 }10,400 | 5,1 [14,500| 6.3 |20,800 2,000

212675 0-52 -8
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Kansas River at Topeka, Kans.

Location, ~Lat 39°03'45", long, 95°40'30", in SE} sec. 30, R. 16 E., T. 11 S, on downstream end
of first pier from right bank at Topeka Avenue Bridge in Topeka, 2 miles upstream from Soldier
- Creek. Datum of gage is 854.08 ft above mean sea level, datum of 1929.

Drainage area. —56, 710 square miles.

Gage-height record. —Water-stage recorder graph except for periods May 6 to 1 p. m. May 18, May 28
to June 3, for which a graph was drawn based on once-daily wire-weight gage readings.

Discharge record, ~Stage-discharge relation defined by current-meter measurements. Shifting-control
method used 1 a.m. to 5 a,m, July 12; adjustments based on record of levee breaks, Loop curve
used 2 p.m. July 13 to 12 p. m. July 14,

Maxima. ~May-July 1951: Discharge, 469,000 cfs 6:30 a.m. July 13 (gage height, 36.34 ft),

1917 to Apri] 1951: Maximum discharge, 154,000 cfs June 5, 1935 (gage height, 26.65 ft, site
and datum then in use).

Flood of May 30, 1903 reached a stage of 32, 7 ft, from floodmarks, referred to U. S Weather
Bureau gage and datum 0.5 mile downstream, Flood in spring of 1844 is believed to have been
higher, according to data of Corps of Engineers.

Remarks, —Dikes at Topeka first broke at 1:05 a.m. July 12, 1951, followed by general failure of dikes
at 3 a,m. Soldier Creek discharge not included in tabulation of flow of Kansas River, although the
two streams merged on July 12. The combined flow reached a peak of 478, 000 cfs at 6:30 a. m.

July 13.

Mean discharge, in second-feet, 1951

Day May June July Day | May June July Day May June July
1 50,000| 20,600{118,000 11 | 11,500{ 51,100{136,0004 21 25,900 46,000| 60,000
2 70,500 18,400 79,400 12 | 12,200| 40,400{328,000f 22 { 22,600 97,200| 50,200
3 51,900| 15,400 59,900§ 13 9,390 41,300 458,000) 23 20,400}121,000}( 48,900
4 | 35,700 35,300] 49,700 14 | 9,050| 39,200]|389,000] 24 | 23,100{116,000| 49,800
5 18,800} 42,800] 53,200} 15 7,740] 46,800)319,0004 25 29,200{ 105,000 38,600
2] 13,500 42,600| 59,5008 16 7,280 58,600} 268,000| 26 23,600/106,000] 30,100
7 11,100| 51,100{ 56,400 17 | 14,500 60,700{177,000§ 27 | 22,700| 98,800{ 30,100
8 9,220| 63,400{ 47,300f 18 22,000| 58,600{114,000] 28 20,900| 96,900| 25,800
9 8,910| 70,800| 44,500 19 | 30,800{ 42,400] 86,0004 29 18,800{116,000{ 22,700
10 13,400f 69,300| 60,300 20 | 34,800| 34,500 76,400] 30 | 19,400|134,000| 21,700
31 20,600 - 23,300
Monthly mean discharge, in second-feet ........coveueevireecnaneess | 22,240| 64,670]110,000
Runoff, in thousand acre-feet ......cov0viivienveennss 1,367 3,848] 6,762
Runoff, ininches ............... PR 0.45 1.27 2.24
Gage height, in feet, and discharge, in second-feet, at indicated time, 1951
. | Gage Dis- Gage Dis- Gage| Dis- Gage Dis- Gage Dis- Gage Dis=-
3 {height| charge [height] charge | height] charge |height]| charge | height| charge |height| char
= July 8 July 9 July 10 July 11 July 12 July 13
2 15.91 | 40,500 [25.97 [106,000 {31.04 [L70,000 |36.23 ]463,000
4 17.18| 46,200 [15.94 | 40,600 [26.85 114,000 |31.40 26,000 {36,29 |466,000
) 16.35 | 42,500 [27.90 126,000 |31.71 R38,000 |36.33 [469,000
8 17.08 | 45,800 [17.27 § 46,600 [28.79 [136,000 [32.49 R70,000 |36.32 [468,000
10 18.40 | 51,900 29.29 {142,000 {33.30 $10,000 36,28 {467,000
N 117.55| 47,900 [16.95 | 45,200 19.53 | 57,200 [29.14 141,000 [33.93 (544,000 |36.28 |468,000
2 0.60 | 62,400 29.13 {141,000 [34.46 576,000 |36.19 [463,000
4 16.70 | 44,000 [21.58 | 67,300 [29.44 [L44,000 [34.85 98,000 |36,22 |457,000
6 2.57 | 74,100 [29.93 50,000 |35.17 K15,000 (36,12 [451,000
8 16.33 | 42,400 [23.50 | 82,500 [30.16 153,000 |35.55 k33,000 [36.04 [445,000
10 24.27 | 89,400 $0.32 155,000 [35.85 k46,000 |35.90 [458,000
12 p7.25| 46,600 [15.94 | 40,600 [25.00 | 96,000 [50.36 {156,000 [36.08 7,000 {35.77 430,000
July 14 July 15 July 16 July 17 July 18 July 19
2 B5.70 |425,000 L
4 B5.58 [417, ,000 133.80 [535,000 [52.90 97,000 p0.45 206,000 [26.75 {27,000 |25,81 | 92,300
6 [35.45 [410,000 E E
8 B5.36 405,000 53,30 519,000 j52.60 p84,000 p9.89 190,000 |26.27 L20,000 [23.42 | 88,900
10 B5.25 {389,000
¥ 5.1z 390,000 320 513,000 2.51 p71,000 p9.27 175,000 [e5.74 113,000 fe2.96 | 85,200
. )
g g:.gg gg,ggg B5.18 [512,000 p1.90 p53,000 [8.71 [L62,000 [25.20 L06,000 [22.60 | 82,300
- E
8 B4.34 58,000 P3.18 511,000 p1.44 P37,000 P8.03 F.AB,OOO 4.75 301,000 [22,27 | 79,700
10 B4.14 552,000 A |
12 B3.91 545,000 B3.10 B07,000 B0.95 P21,000 p7.35 136,000 j24.28 | 96,500 122,20 [ 79,100
July 20 July 21 July 22 July 23 July 24 July 25
2 18.00 | 53,300
4 p2.24 {79,400 L8.10 | 53,800 16.58 | 46,500 17.98 {53,200
6 L9.84 | 62,700 17.90 | 52,800 [15.42 | 40,900
8 p2.30 | 79,900 L7.62 {51,500 6.65 | 46,800 L7.77 |52,200
10 L7.59 ;51,300
N p2.14 | 78,600 19.16 | 59,100 &.7.24 49,700 §16.89 | 48,000 [17.40 | 50,400 14.88 | 38,300
2 17.20 | 49,500
4 P1,77 {75,700 16.99 | 48,500 l7.58 50,300 [16.97 | 48,400
8 L8.69 | 56,800 16.72 | 47,200 p4.43 | 36,200
8 pP1.24 | 71,700 L6.72 | 47,200 }7.77 | 52,200 16.48 | 46,000
10 16.22 | 44,800
12 P0.63 | 67,400 [18.35 | 55,000 §6.59 | 46,500 §7.98 | 53,200 [15.99 | 43,700 f4.00 | 34,100

Supplemental records,—July 12, 1 a.m., 30.72 ft, 160,000 efs, 3 a.m., 31.31 ft,
Scfi'.[s,ﬁoo ¢fs, 5 a.m., 31.50 rt, 230,000 cfs; July 15 6:30 a.m., 36.34 ft, 469 000



MISSOURI RIVER BASIN 105
Soldier Creek near Topeka, Kans.

Location, —Lat 39006', long. 95°43', in NW} sec, 14, T, 11 8., R. 15 E., at steel highway bridge,
13 miles upstream from Halfday Creek, 4 miles northwest of Topeka, and 7 miles upstream from
mouth, Datum of gage is 866, 75 ft (revised) above mean sea level, datum of 1928,

Drainage area, ~268 square miles.

Gage-height record, ~Graph drawn on basis of wire-weight gage readings made generally once
daily, with frequent readings during periods of high stages, May 1, June 21-24, 26-30, July 5, 6,
10-12.

Discharge record, —Stage-discharge relation defined by current-meter measurements. Discharge for
period of backwater from Kansas River, July 11-19, computed on basis of previous recessions,

Maxima, —May-July 1951: Discharge, 11,400 cfs 3 p.m,, June 22 (gage height, 28,15 ft).

1829 to April 1951: Discharge, 9,910 cfs April 23, 1944 (gage height, 28.2 ft, from graph
based on gage readings).

Mean discharge, in second-feet, 1951

Day May June July Day | May June July Day May June
1 5,340 84 1,76Q] 11 412] 115 7,450f 21 724 2,950
2 5,650 79| 98qff 12 250 101 9,850] 22 302 10,500
3 830 1394 2,3000 13 169 11y 8,260 23 19¢ 8,160
4 353 89 1,19q¢ 14 137 89 3,090 24 152 5,420
S 265 61 4,320) 15 122 1,01 1,120 25 134 1,740
6 220 8 5,210 16 119 1290 6,670
7 185 17 1,790 17 305) 104 7,490
8 165 50 879l 18 197 9y 3,680
9 159 69! 404} 19 1,010 gg 5,010
10 367 67 2,114 20 1,680 95 2,370
g -
Monthly mean discharge, in second-feet .. 646 1,998
Runoff, in acre-feet ..... [N verne . ces 39,740 118,90
Runoff, in inches ....... s eeese et eaean tecesesann ceeenns 2.7 8.32]

Gage height, in feet, and discharge, in second-feet, at indicated time, 1951

« | Gage Dis- Gage Dis- Gage| Dis- Gage Dis- Gage Dis- Gage Dis=-

g | height] charge |height] charge | height] charge [height{ charge | height] charge ] height] charge

= July 8 July 9 July 10 July 11 July 12 July 13

2 5.50 537 {18.99 4,960] 26.28 8,750

41 7.1 890 4.91 427| 6.80 766 |20.76 5,400 27.05 9,400} 28,99 9,550

] 8.12| 1,100 {22.40| 5,850 27.55 9,750

8 6.5 753] 4.80 407§10,00{ 1,540 [24.38 7,450} 27.87 9,900} 28.80{ 9,150
10 11.73} 2,010 {25.20f 8,100 28.15 9,900

N 6,01 642| 4.73 394]12.91) 2,380 |25.46 8,550| 28.40( 10,000} 28.51} 8,450

2 13.68| 2,650 |25.58] 8,550 28.60( 10,200

4| 5,58 549] 4.69 387|14.22| 2,850 |25,68 8,550{ 28,76 10,300/ 28.08] 7,700

6 14.47| 2,950 [25.76{ 8,500|28.88| 10,400

81 5.22 484] 4.88 386} 14,18] 2,830 )25.83 8,550] 28,97| 10,300| 27.53| 6,800
10 15.70( 3,440 |25.98] 8,550|29.02| 10,100
12 5.0 450} 4.71 391)17.25] 4,110 ]26.07 8,600} 29.06 9,900| 26.86] 5,900

July 14 July 15 July 16 July 17 July 18 July 19

2 |26,50, 5,430

4 126.03 4,900 21.97 1,300{19.65 870 11.24 500 8.13 480

6 125,56 4,400

8 25,02 3,750] 21.68| 1,180(19.38 830 10.55 485( 7.91 500
10 124,45 3,140

N |23,80( 2,500{21.35 1,0980(18.17 790 |15.40 800] 9.73 470 7.70 520

2 |23,20, 2,200

4 22.78 2,000 20.93 1,020({18.98 760 8.12 460 7.53 520

6 l22.52] 1,800

8 22,37 1,680{20.48 960 18.72 730 8.72 460 7.37 500
10 az.zj 1,580
12 |22.21] 1,480]20.00 910/18.19] 700 _|11.99 520 8.42 470] 7.23] 490

July 20 July 21 July 22 July 23 July 24 July 25

2

4 5.87 314 | 5.50 257] 5.56 266| 5.11 202

]

8 5.78 300 | 5.59 260 5.49 256| 5.07 197
10

N 6.90] 440| 6.28| 360| 5.69 286 5.56 266] 5.401 . 243| 5.02 190

2

4 5.61 274 | 5.60 272| 5.32 232 5.00 187

6
lg .5.55 264 | 5.62 275| 5.21 216| 4.98 184
1z 6,61 400| 5.95 328| 5.51 258 5.860 272[ 5.17 211| 4.97 183

Supplemental record. — July 10, 7 p.m., 14,12 ft, 2,810 cfs,
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Delaware River at Valley Falls, Kans.

Location, —Lat 39°21", long, 95927, in SW} sec. 18, T. 8S., R. 18 E., at county highway bridge,
200 ft downstream from Walnut Creek, 300 ft upstream from Atchison, Topeka, & Santa Fe
Railway bridge, and a quarter of a mile north of Valley Falls. Datum of gage is 884.55 ft above
mean sea level, datum of 1929,

Drainage area, —922 square miles,

Gage-height record. ~Graph drawn on basis of two or more daily wire-weight gage readings except
May 4 and July 29, when gage was not read.

Discharge record. —Stage-discharge relation defined by current-meter measurements below 46, 000 cfs
and by contracted-opening determination of peak discharge. Discharge for days of no gage-height
record computed on basis of records for stations on nearby streams.

Maxima. —May-July 1951: Discharge, 94, 600 cfs 9:30 p. m, June 21 (gage height, 32,08 fi, from
floodmarks) .

1922 to April 1951: Discharge, 45,900 cfs June 16, 1945 (gage height, 27.85 ft, from floodmark).
-

Mean discharge, in second-feet, 1951

Day May June July Day | May June July Day May June July —l
1 18,100 274| 1,040 11 962 251] 20,300] 21 810| 42,400 621
2 1,490 337 788f 12 574 294| 30,700f 22 673] 55,200 478|
3 962 330| 2,060 13 422 316] 17,400f 23 508 14,600 457
4 650 241 1,320[ 14 354 2z2{ 1,960 24 408] 3,470 377
5 630 212| 4,950f 15 325 1,270f 1,160f 25 368! 1,180 338
6 615 218 15,900f 15 1,800| 1,220 g24] 26 358] 14,600 303
7 4931 1,040/ 12,400f 17 1,040 394 728§ 27 312| 13,300 273
8 450| 1,640 1,280| 18 533 241| 5,920f 28 264| 16,200 249
9 479 716 833l 19 7,330 284| 2,560 29 264 13,000 235

10 865 386) 1,520ff 20 1,980 488 794] 30 270 1,690 221

31 284 - 205

Monthly mean discharge, in second-feet ........ccecvvvveevsnvccnons 1,438 6,202 4,139
Runoff, in acre-feet ....veveierereineonennnnn Cetivessesasnrenneess | 88,410|369,100( 254,000
Runoff, in inches ............... T et iaeee s, 1.80 7.51 5.18

Gage height, in feet, and discharge, in second-feet, at indicated time, 1951

. |Gage | Dis- | Gage| Dis- | Gage| Dis- | Gage| Dis- | Gage| Dis- Gagel Dis-
g |height| charge |height| charge |height] charge |height| charge | height| charge |height| charge
& July 8 July 9 July 10 July 11 July 12 July 13

2| 5. 1,850 4,35 862{15.08] 8,830 | 24.89|29,400 | 24,55 27,800
4| s. 1,630 | 4.37 876[ 4.42 908|18.24|12,500 | 24.91(29,600 | 24.22| 26,100
6| 5. 1,440 4.49 954{ 20.62{16,400 | 24.93(29,700 | 23,77} 24,300
8| 5. 1,320 | 4.30 830| 4.,59| 1,020|21.49]18,100 | 24.95|29,800 | 23.18| 22,200

10 | 4. 1,230 4.73] 1,110|22.15(19,500 | 25.00}30,100 | 22.30{ 19,800
N| 4, 1,180 | 4.26 808| 4.90| 1,230]|22.84]21,200 |25,18|31,200 | 21.20|17,500
2| 4. 1,120 5.10| 1,370l23.37}22,800 | 25.59|32,400 | 20.00{ 15,300
4| 4. 1,080 | 4.24 794 5.32| 1,550]23.85]/24,600 | 25.45|32,800 |18.68| 13,200
6 | 4, 1,040 5.55| 1,760(24.25|26,200 | 25.36{32,300 |17.18[11,100
8| 4. 999 | 4.26 806| 6.00| 2,130|24.55|27,800 | 25,21|31,400 |15.24| 8,990

10 | 4. 960 6.67| 2,620|24.71|28,600 | 25.03(30,300 |11.95} 6,060

12 | 4. 934 | 4.31 836|10.02| 4,710]|24,82(29,100 | 24.82|29,100 | 7.98| 3,490

July 14 July 15 July 16 - July 17 July 18 July 19
2 | 6.96] 2,820 4.09 704 |10,60{ 5,070
4| 6,40 2,430 4.22 782 | 9.62} 4,470
6 | 6.02| 2,150 | 4.90| 1,230| 4.51 966| 4.21 776 | 4.45 928 | 8.68| 3,910
8 | 5.80] 1,970 6.25| 2,320 | 7.85| 3,410

10 | 5,69 1,880 15.20{ 8,950 | 6.96] 2,820
N1 5,600 1,800 | 4.75] 1,120| 4.45 928| 4.11 716 |17.25|11,200 | 6.16] 2,260
2| 5,54 1,750 | 16.57(10,400 | 5.36| 1,580
41 5,47| 1,680 15.77| 9,550 | 4.84| 1,190
6 | 5,40 1,620 | 4.66{ 1,060| 4.38 882| 4.04 674 |14.84| 8,580 | 4.54 986
81 5.30] 1,530 13.78| 7,600 | 4.36 869

10 | 5,22 1,470 12.75| 6,700 | 4.31 836

12 ) 5.16] 1,420 | 4.58] 1,010| 4.30 80| 4.02) 662 {11.70] 5,860 | 4.30] 830

July 20 July 21 July 22 July 23 July 24 July 25
2
4 3.56 405
6 | 4.30 830 3.3 496| 3.67 464
8 3.50] 375

10
g 4.28 818 | 3.95 620 | 3.68 469| 3.67 464 | 3.46 357 | 3.41 334
4 3.47 362
61 4.18 758 3.65 452| 3.85 452
8 3.48 366

10

12 | 4.10] 710 | 5.80) 535 | 5.66 458| 3.62| 436 | 3.47] 362 | 3.38] 321
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Kansas River at [,ecompton, Kans.

Location. —Lat 39°03'00", long. 95°23'30", in NEJSE} sec. 34, T. 11 S., R. 18 E., on downstream
side of highway bridge at Lecompton, half a mile downstream from Delaware River. Datum of
gage is 821, 26 ft above mean sea level, datum of 1929,

Drai.nage area, —58, 420 square miles.

Gage-height record. ~Graph drawn on basis of one to eight daily readings of gage, with the more frequent
readings at high stages. Wire~weight gage used except for periods June 23 to 12 p, m. June 24,
July 13 to 8 a. m, July 17, when an improvised staff gage was used.

Discharge record, ~Stage-discharge relation defined by current-meter measurements below 120, 000 cfs
and by slope-area determination of peak discharge.

Maxima. —May-July 1951: Discharge, 483,000 cfs 4 p. m. July 13 (gage height, 30.23 ft).

}189%-190?‘, 1936 to April 1951: Flood of May 31, 1903 reached a stage of 27,9 ft, (revised), from
oodmark.

Mean discharge, in second-feet, 1951

May June July Day | May June July Day May June July

65,600| 22,200{162,000l 11 | 14,600| 56,800(162,000f 21 | 29,400{ 52,200} 60,700
105,000{ 20,700{104,000|| 12 | 14,500| 42,600|308,000| 22 | 26.,000|140,000| 49,500
66,100| 17,200 66,500] 13 [ 11,400 41,500]/472,000f 23 | 22,500[197,000| 45,100
52,000 28,000| 54,200ff 14 | 10,400} 39,600|398,000§ 24 | 22,100(177,000| 48,900
22,400} 44,000{ 59,400( 15 9,350{ 50,500/316,0004 25 | 26,400]/136,000( 37,800

16,7001 43,400 81,800f 16 8,570| 68,300(279,0004 26 | 26,200{153,000( 30,200
13,700| 52,400 79,100y 17 | 12,900| 66,500|199,000( 27 | 24,300|152,000| 29,000

11,800{ 70,900| 58,500 18 | 21,500| 65,900}135,000ff 28 | 22,000|135,000} 26,600
10,700| 82,700| 46,200f 19 | 32,900| 45,100/102,000f 29 | 20,800]155,000] 23,100

14,800( 82,700{ 53,200( 20 | 45,000 36,600( 78,600 20,600(172,000( 22,200

21,900 - 22,600

26,510{ 81,560[116,500
1,630| 4,853| 7,161
0.52 1.56 2.30

]
]
Jre

o
QOUOmNOUN NN

Monthly mean discharge, in second-feet ....
Runoff, in thousand acre-feet .....ccc0veu..
Runoff, ininches ........c.cciiiiieniniiiieesennnnnnennns .

Gage height, in feet, and discharge, in second-feet, at indicated time, 1951
Gage | Dis- Gage] Dis- Gage—[ Dis- | Gage| Dis- | Gage| Dis- | Gage| Dis-
height{ charge lheight| charge | height| charge |height| charge | height| charge |height| charge
July 8 July 9 July 10 July 11 July 12 July 13

18,90f 90,800]25.85 }255,000}29.78|453,000
13.30| 43,200(20,35}110,000| 25.86 |255,000]30.00| 467,000
13.98) 47,700 21.38126,000) 25.50 |240,000]30.11 ] 475,000
13.68}| 45,700)|22.10|140,000}25.60 |244,000[30.12|475,000
22.65 {152,000125.85 {255,000}30.18| 480,000
15.42] 58,000{13.66( 45,800(14.30( 49,900{23.22(166,000(26.75 293,000({30.19{480,00

23,60|176,000|27.20 |313,000]30,21 {482,00
15.15} 55,900 23,95 |186,000)27.60 |331,000]30,23 | 483,000
13.47| 44,400 24,321198,000{28.20 |360,000|30.19 |480,000
16.20| 63,900 |24,70]211,000/28.74 |589,000|30.10 |474,000
25.12 |225,000|29.18 |416,000(29.99 [466,000
14.38| 50,500[13.32] 43,400|17.75} 77,900 |25.55 |242,000}29.52 |436,000{29.86 |458,000]

[
MODO R NZOwonN] Hour

e

July 14 July 15 July 16 July 17 July 18 July 19

29.68 (446,000 (27,57 |330,000 {26.85 {297,000 22.54 [149,000
29.53 437,000 |27.46 |325,000 [26.83 {297,000 (25.10 225,000 |22.30 [144,000
29.40 |1429,000 |27 . 40 |322,000 |26.80 22,08 [140,000 {20, 46 {111,000
29.35 (426,000 [27 .43 (323,000 [26.76 [293,000 [24.83 (215,000 {21.93 {137,000

29 .08 |410,000 [27. 46 |325,000 [26.68 21.90 136,000
28.92 {400,000 27.28 {317,000 (26.61 02,000 [21.84 [£135,000 [12.80 {102,000
28,66 {385,000 [27.16 [311,000 [26.48 21.67 131,000
28.54 (378,000 [27.10 [308,000 [26.34 75,000 [23.98 21.58 130,000
8,40 370,000 [27 .05 506,000 {26.18 21.50 128,000 {18.98 | 91,800
8.08 Eﬁ4,000 6.98 [303,000 [25.85 £5.38 21.39 [L26,000

=
NMOORRNZOD® AN

87,000 [24.45

=

344,000 300,000 5.56 21,22 124,000
36,000 5.3 21,04 h21,000 118 121 81,800]

July 20 July 21 July 22 July 23 July 24 July 25

18.00 | 80,500 L7.03 | 71,000 h3.28 | 43,100 14.58 | 51,900
17.98 | 80,300 [L16.78 | 68,700 JL4.95 | 54,400 13.27 | 43,100 [14.62 | 52,100
17.99 | 80,400 [16.46 | 66,000 13,29 | 43,200 [14.59 | 51,900
£7.99 | 80,400 L5.94 | 61,800 f14.47 {51,100 13.33 | 43,400 14.44 {50,300
h7.96 | 80,100 f15.40 | 57,800 h3.37 | 43,700 N4.38 | 50,500
17.88 | 79,200 h5.14 | 55,800 14.16 | 48,900 13,43 | 44,100 14.28 | 49,800 j12.25 | 37,200
h7.82 | 78,600 [15.12 | 55,700 03.52 | 44,700 14.16 | 48,900

1777 | 78,100 518 | 56,200 L5.89 | 47,100 3,60 | 45,200 [L4.00 | 47,800
17.70 { 77,400 [L5.24 | 56,600 h35.74 | 46,100 [13.82 | 46,600
h7.56 | 76,000 [L5.28 | 56,900 13.62 | 45,300 )13.99 | 47,700 3.62 | 45,300
17.40 | 74,400 i5.27 | 56,800 14.21 | 49,300 [13.44 | 44,200
h7.22 | 72,700 p5.22 | 56,400 13.36 | 43,600 fLa.49 [ 51,200 15.28 | 3,100 [11.58 | 33,500

—
NO®ARNZO D RN

e
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Kansas River at Lawrence, Kans.

Location, —Lat 38°58', long. 95°14', in SW} sec. 30, T. 12S,, R. 20 E., on downstream end of right
abutment of concrete arch bridge in Lawrence. Datum of gage is 799.12 ft above mean sea level.
Drainage area, —58, 504 square miles.
Gage—height record. —Staff gage read frequently during flood periods.
Maxima, —May-July 1951: Gage-height, 30,40 ft, 8 a.m,-11 p,m, July 13,
1927 to April 1951: Gage-height, 23.9 ft, June 18, 1943,
Stage of 28.5 ft occurred May 31, 1903,
Remarks, — Records furnished by U. S. Weather Bureau,

Daily stage, in feet, 1951

Day| June July Day June July Day June July
1 - 24.5 11 16.8 21.0 21 13.8 17.2
2 - 22,2 12 14.9 26.3|| 22 19.0 16.0
3 - 17.7Q 13 14,2 30,4 23 25.2 15.0
4 - 16.71 14 14.6 29.8j 24 25.4 15.7
5 15.0 15,34 15 14,2 28.31 25 22.9 14.6
6 14.8 18.7 16 17.4 27.3 26 22.0 -
7 15.2 18.9§ 17 16.8 25.5§ 27 23.7 -
8 17.1 17.34 18 17.2 22,9 28 23.0 -
9 18.1 15.44 19 15.3 20.8§ 29 22.7 -
10 18.4 15.1{ 20 14.1 ©18.4 4 30 24.5 -
31 - -

Supplemental records.— June 10, 6 a.m,-9p.m., 18.40 ft; June 23, 12 p.m., 25.60 ft;
June 26, 12 p.m., 23.80 ft; June 30, 12 p.m., 24.50 ft; July 7, 6 a.m,, 19,00 f%;
July 12, 3 a.m., 26.50 ft; July 13, 8 a.m.-11 p.m., 30.40 ft.
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Wakarusa River near Lawrence, Kans.

Location, —Lat 38°55', long, 95°16', in NW3} sec. 24, T. 1385., R. 19 E,, at downstream side of
bridge on U. S. Highway 59, 4 miles southwest of Lawrence, and 11 miles upstream from mouth,
Datum of gage is 799. 24 ft above mean sea level, datum of 1929,

Drainage area, —458 square miles.

Gage—he!ght record, —Graph drawn on basis of two or more daily wire-weight gage readings,

Discharge record, —-Stage-discharge relation defined by current-meter measurements below 15, 000 cfs
and extended to peak stage by logarithmic plotting.

Maxima, —May-July 1951: Discharge, 24, 200 cfs 12 p, m, July 12 (gage height, 31.59 ft, from flood-
mark) .

. 1929 to April 1951: Discharge, 18,500 cfs April 23, 1944 (gage height, 30,00 ft, from graph
based on gage readings). )

Mean discharge, in second-feet, 1951

Day May June July Day | May June July Day | May June July
1 2,850 78 1,630 11 718 329| 21,300 21 196 121 380
2 3,660 62 790 12 336 311| 22,600f 22 347 872 200
3 746 40l 1,300f 13 266 253| 22,100[ 23 516 1,510 194
4 463 30 1,350) 14 202 174 9,790f 24 275 3,760 246
5 331 28] 1,480[ 15 183 256| 1,850] 25 168 1,220 | 198
6 256 226 2,350 18 158 526 929f 26 132 8,120 149
7 217 3,560 4,160 17 241 217 594§ 27 108 13,300 127
8 190 3,130f 1,240f 18 214 141 396¢ 28 91{ 6,490 131
9 178] 2,720 878f 18 182 244 322f 29 82| 3,730 106
10 807 670| 15,700] 20 157 172 309 30 79| 3,820 93
31 81 = 87
‘y.meand' harge, in d-feet .ooiiiiiiiiiiiiiiiinenaane ~ 470| 1,864| 3,638
Runoff, in acre-feet ....... cecsacsasssresnaveannna eerersesssesesss | 28,900{110,900]|223,700
RUNOff, in NCheS 4. uutvueenreeiennioronnanersosenoornasaasonoessanr 1.18 4.54 9.18
Gage height, in feet, and discharge, in second-feet, at indicated time, 1951
1. | Gage Dis- | Gage Dis- Gage| Dis- Gage | Dis- | Gage Dis- | Gage Dis~
5 |height| charge |height| charge | height]| charge |height| charge | height| charge |height] charge
a July 8 July 9 July 10 July 11 July 12 July 13
2 | 16,20 2,370 9.88 706]16.48 2,470
4 114,69 1,860, 9.78 686} 24.00 6,150 31,07 21,800
6 113,31 1,460 9,71 672} 29.07| 14,200]30.88| 21,000 31.46] 23,600
8 |12,2 1,200] 9.64 659]29.80| 16,800 31.10| 22,000
10 111,49 1,040f 9.58 647130.18} 18,200
N |11,1] 959) 9.55 642{30.38| 19,000|30.97| 21,400} 31.17| 22,300} 31.21| 22,400
2 110,82 8971 9.53 638|30,48| 19,400
4 110.60 851} 9.51 634}30.59) 19,900 31.29} 22,800
6 110,40 810] 9.50 632{30,69| 20,300{31.02] 21 ,(-30()l 30.89{ 21,100
8 110.26 782] 9.50 632|30.77| 20,600 31.50| 23,800
10 )10.11 752] 9.55 642|30.81| 20,700
12 9.99 728{12,00| 1,160}{30.85| 20,900{31,04 21,700‘ 31,59| 24,200{30,27|18,600
July 14 July 15 July 16 July 17 July 18 July 19
2 130,01} 17,500
4 129.69| 16,400|16.65 2,530 10.43 726) 9.02 429
6 129,27| 14,900 11.57 1,000
8 |28.80] 13,400}15.18 2,020 10,17 6671 9.03 431
10 |28.00| 11,200
N |26.28] 7,920|14.12 1,69011.23 918| 9.86 801] 8.95 415| 8.50 327
2 124,75 6,640
4 |23,25] 5,700]13.24] 1,440 9.43 S11] 8.77 379
6 [21.88 4,930 10.94 846
8 lz0,64] 4,270/12.53] 1,250 9.15 455| 8.59 343
10 119,49 3,700
12 §18.43| 3,220{12.08] 1,130{10.64 774| 9.05 435| 8.51 329] 8.38 306
July 20 July 21 July 22 July 23 July 24 July 25~
2
41 8.32 295| 8.78 381
6 7.72 202| 7.54 177] 8.06 253
1(8) 8.27 287| 8.87 399
Iél 8.31 294} 8.89 403] 7.53 176) 7.63 189| 8.08 258] 7,69 198
41 8.41 311| 8.85 395
6 7.57 181} 7.75 206) 8.01 245
13 8.54 334 8.71 367
12 8.68 361] 8.40 309} 7.53 176] 7.91 230} 7.91 230} 7.47 168




110 KANSAS-MISSOURI FLOODS OF JULY 1951
Stranger Creek near Tonganoxie, Kans.

Location, —Lat 39°06', long. 95%01', in NE} sec. 13, T. 11 8., R. 21 E., at highway bridge 1 mile
upstream from Tonganoxie Creek, 4 miles east of Tonganoxie, and 9 miles upstream from mouth,
Datum of gage is 796. 95 it above sea level (levels by Corps of Engineers).

Drainage area.-406 square miles.

Gage -height record, — Water-stage recorder graph except for periods May 23, 24, 26, 27, 29-31,

June 2, 3, 7, 9, 10, 12, for which a graph was drawn based on once daily wire-weight gage readings,
May 25, 28, June 1, 4-6, 8, 11, when there was no gage-height record.

Discharge record. —~Stage-discharge relation defined by current-meter measurements below 16, 000 cfs
and by contracted-opening determination of peak discharge. Discharge for periods of no gage-height
record computed on basis of recorded range in stage and records for stations on nearby streams.

Maxima, = May-July 1951: Discharge, 33,100 cfs 12 p. m. July 12 (gage height, 28,94 ft),

1929 to April 1951: Discharge, 15,500 cfs Dec. 5, 1944 (gage height, 27.40C ft).

. Mean discharge, in second-feet, 1951

Day May June July Day | May June July Day May June July
1 2,380 95 2,640{ 11 773 220 33,3701 21 135 811 246
2 3,220 73 468) 12 406 155| 14,200 22 141 2,620 196
3 3,100 67 6560 13 254 88| 19,400§ 23 118 7,300 130
4 512 65 8o2i 14 198 78{ 10,2004 24 104 9,960 190
5 323 70 2,760f 15 168 108 2,580] 25 105 4,110 165
6 261 150 3,430 16 172 438 S67|f 26 108 3,150 148
7 222 104! 3,950) 17 218 329 3461 27 106{ 3,820 134
8 201 450| 6,170 18 186 131 278] 28 84| 8,290 l24
9 224 365{ 2,600l 19 164 119 870f 29 74| 3,810 116
10 1,060 307( 1,1208 20 144 470 679f 30 81| 8,160 111
31 96 e 114
Monthly mean discharge, in second-feet .............. Cesveiaranrean 495 1,864 2,545
Runoff, in acre-feet 30,420|110,800}156 ,500
Runoff, in inches ....... 1,41 5.12 7.23
Gage height, in feet, and discharge, in second-feet, at indicated time, 1951
. | Gage Dis- Gage | Dis- Gage| Dis- | Gage| Dis- | Gage| Dis- | Gage| Dis-
g height| charge |height| charge | height{ charge |height| charge | height| charge | height| charge
= July 8 July 9 July 10 July 11 July 12 July 13
2 25,70 6,960| 24.50 3,700{17.20 1,300{16.84 1,230 24,90 3,940
4 |25.72| 7,060[23.93| 3,390|16.89] 1,240]/20.32| 2,150{25.03| 4,070|28.54] 27,900
6 25,74 7,150(23.33 3,130{16.58 1,180(22.91 2,970[25.25 4,820
8 |25.75 7,200{ 22,87 2,950(16.21 1,100(24,01 3,420{ 25.59 6,430|27.99| 21,80Q4
10 | 25,75 7,100| 22.45 2,810/15,82 1,020{24.,60 3,760| 26.02 8,500
N (25,68 6,860]|21.89 2,620/15.63 986|24.94 3,960{ 26,51} 11,100} 27.45| 17,000
2 | 25,61 6,530{21.23 2,420|15.65 990125.07 4,170 27.15| 15,000
4 | 25.50 6,000} 20,55 2,220{15.87 1,030125.08 4,190f 27.62| 18,500]|27.02) 14,104
& 125.37 5,380[19.79 1,990(16.13 1,090}25,04 4,100 28,32 | 25,400
8 25,20 4,600/19,03 1,760]16.30 1,120{25.00 4,000| 28.14( 23,400(26.80} 12,800
10 I25.00| 4,000|{18.25| 1,560|16.37| 1,130|24.94| 3,960|28.61} 28,800
12 l2s.78] 3,870/17.58] 1,400[16.38] 1,140|24.86] 3,920128.94| 33,100/26.78] 12,709
July 14 July 15 July 16 July 17 July 18 July 19
2 25,12 4,310 10.49 260
4 |26.80! 12,800)24.84 3,900113.75 658§11.86 379 10,49 2849
6 24,47 3,680 10.78 287410.84 293
8 |26,70| 12,200(24.01 3,420|13.41 607111.,50 361 12.46 47
10 23.28) 3,100 14,22 73
N 126.44| 10,700]22.15 2,700]13.19 577{11.31 340110.67 276}15.63 984
2 20.39 2,170 16.46 1,150
4 126.13 9,080{18.46 1,620(12.84 528411.16 325 17.09 1,280
6 16.78 1,220 10.56 266}117.47 1,37Q
8 125,76 7,250}15.55 970112.30 455111.03 312 17.65 1,41
10 14.76 822 ' 17.64| 1,41
12 125.35 5,280/14.26 737112.00 418]10.94 303]10.50 261]17.42 1,360
July 20 July 21 July 22 July 23 July 24 July 25
2 {16,96 1,250
4 116,32 1,120( + 9,50 178
6 115,59 978]10.51 262 9.66 131
8 (14,73 816 9.57 184
10 (13.91 682
N 113,14 570110.28 241| s.72 1964 9.68 192] 9.71 195| 9.33 164
2 112,47 477
4 111.96 413 ) 9.78 200
6 111,58 368110,11 . 227 3.61 187
8 |11.28 335 9.75 198
10 11.01 310
12 110.86 295| 9.96 215| 9.51 1791 9.70 194| 9.48 176f 9.20 155

Suppolemental record —July 12, 7 p.m., 28,55 ft, 28,000 ecfs.



MISSOURI RIVER BASIN 111
Kansas River at Bonner Springs, Kans,

Location, —Lat 39°03'20", long, 94°52'45", in NE% sec. 32, T. 11 S,, R. 23 E., on downstream end
of pier of bridge on State Highway 7 at Bonner Springs, half a mile downstream from Wolf Creek.
Datum of gage is 747.01 ft above mean sea level, datum of 1929.

Drainage area. —59, 890 square miles.

Gage-height record, —Water-stage recorder graph except for periods May 6-18, 23, 24, May 27 to
June 4, 7 a.m. July 13 to 5 p.m. July 17, for which a graph was drawn based on a floodmark,
generally twice-daily wire-weight gage readings, and frequent staff-gage readings July 13, 14.

Discharge record, —Stage-discharge relation defined by current-meter measurements below 230, 000 cfs
and by slope-area determination of peak discharge.

Maxima., —May-July 1851: Discharge, 510,000 cfs 12 p. m. July 13 (gage height, 38.58 ft}.

1917 to April 1951: Discharge, 147,000 cfs June 18, 1943 (gage height, 25,23 ft).*

Mean discharge, in second-feet, 1951

Day May June July Day | May June July [Day | May June July
1 41,800 22,000[/170,000{ 11 | 21,400| 68,200{136,000( 21 | 32,800 37,700 84,400
2 97,900| 21,200|146,000f 12 | 16,400| 47,700|241,000] 22 | 28,400| 88,500 63,800
3 82,800 19,200{ 96,700ff 13 | 14,700] 39,900!441,000) 23 | 24,700{142,000| 54,300
4 53,800| 19,600f 74,300l 14 | 12,300| 41,600{486,000] 24 | 22,600}172,000| 59,400
5 31,200] 41,300| 70,900f 1s | 11,400| 39,900|382,000} 25 | 27,500)157,000f 49,300
6 21,200]| 42,100|/101,000ff 16 | 10,100| 69,200{299,0001 26 | 28,500{144,000| 37,900
7 16,800 50,200] 106,000 17 9,630] 67,800)247,000) 27 24,800]156,000] 32,500
8 14,200| 70,400{ 8s5,600| 18 | 19,000} 70,400|185,000) 28 | 23,100{160,000| 32,900
9 13,400| 80,600/ 62,000 19 | 26,400| 55,400{141,0004 29 | 21,600}154,000| 27,800

10 20,100| 83,000 58,600 20 | 46,300| 41,000|106,000} 30 | 20,200{164,000| 25,800

31 21,300 - 25,300

Monthly mean discharge, in second-feet ........ teesesienssaeeccenas | 27,6201 78,870{133,200
Runoff, in thousand acre-feet .....uveveenseneensonsonnsensensanaess | 1,699] 4,6931 8,189
RUNO, iN NCHES 4 et vt eteaseessinesassereranniiaeses Ceiees 0,53 1.47 2.56

Gage height, in feet, and discharge, in second-feet, at indicated time, 1951

. |Gage [ Dis- Gager Dis- | Gage| Dis- | Gage| Dis- | Gage| Dis- | Gage| Dis-
3 | height| charge |height| charge | height| charge |height] charge | height| charge | height| charge
= July 8 July 8 July 10 July 11 July 12 ¢ July 13
2
4 13.72 | 54,600 18.97 [LO3,000 |26.68 {198,000 54.57];71,000
€ 118.30| 96,500

1(8) 13.63 | 53,800 {£1.33 {128,000 [28.20 [225,000 (35,94 |418,000
Ié' LI.7.25 86,200 {14.64 | 62,300 {13.65 | 54,000 [22.64 142,000 {29.30 46,000 (37.13 [458,000
4 13.97 | 56,600 23.62 153,000 [29.81 256,000 |37.84 ]483,000
6 N5.99] 74,400 h

lg 4.97 | 85,200 [24.26 161,000 |30.61 273,000 |38.36 |502,000

12 p5.21| 67,400 [13.90 | 56,000 16.47 | 79,000 [25.20 174,000 |32.56 [521,000 |38.58 [510,000

July 14 July 15 July 16 July 17 July 18 July 19

2
4 138,53 [508,000
6 35.78 |413,000 [32.09 [508,000 [30.22 [265,000 [26.41 199,000 [22.25 [149,000

lg F8.57 502,000
}; [38.08 492,000 [34.76 [382,000 B1,67 [298,000 R9.37 47,000 |25.26 [L85,000 |21.57 [141,000
£ [57.69 (477,000 L L
6 33.60 {349,000 B1.27 288,000 [28.47 230,000 {24.08 {171,000 {20.80 132,000

18 57 .23 |461,000

12 Bs.71 |443,000 |52.69 [324,000 [50.82 78,000 [27.47 [214,000 |23.08 {59,000 |19.89 [122,000

July 20 July 21 July 22 July 23 July 24 July 25

2 .

6 h
g hB.Be 110,000 [17.12 | 92,200 L14.56 | 67,000 f13.19 | 55,000 [13.70 ] 59,300 |12.96 | 53,200

10
g 18,24 104,000 [16.33 | 84,300 4,20 | 63,800 p3.00 | 53,500 {13.97 | 61,700 [12.42 | 48,900
4
g [17.85 99,600 |15.60 |- 77,000 13.83 | 60,500 p2.99 | 53,400 [13.88 | 60,900 [11.93 | 45,000

10 E L

12 Nh7.66} 97,600 15,00 71,000 i3.41 | 56,800 13,07 | 54,100 [13.50 | 57,500 |11.57 | 42,500




112 . KANSAS—-MISSOURI FLOODS OF JULY 1951
Missouri River at Kansas City, Mo.

Location. —Lat 39°06'43", long. 94035'16", in sec. 32, T. 50 N., R. 33 W., at Chicago, Burlington,
& Quincy Railroad bridge at Kansas City, 1 mile downstream from Kansas River. Datum of gage is
715,79 ft above mean sea level, datum of 1929,
Drainage area, —489, 200 square miles.
Gage-height record. ~Water-stage recorder graph.
Discharge record. —Stage-discharge relation defined by current-meter measurements, Shifting-control
method used, July 8-25 computed from loop curves.
Maxima, —May-July 1951: Discharge, 573,000 cfs 1 p.m,. July 14; gage height, 36.2 ft 5-7 a.m.
July 14.
1905-6, 1928 to April 1951: Discharge, 336,000 cfs June 18, 1943; gage height, 29.10 ft June 19,
1943,
1844 to 1927: Discharge known, about 625,000 cfs June 16, 1844 (gage height, 38,0 ft), computed
by Corps of Engineers.
Flood of June 2, 1903 reached a stage of 34,95 ft.
Remarks. ~Drainage basin above station contains many reservoirs with total usable capacity in excess of
27,640, 000 acre-feet.

Mean discharge, in second-feet, 1951

5
~

May June July Day | May June July Day May June July

154,000f 77,20Q 268,000 11 | 104,000 171,000 245,000 21 |114,000| 171,000| 152,000
241,0001 131,0000 247,0000 12 | 99,200 155,000 340,000f 22 | 103,000 231,000{ 130,000]
257,000 176,00Q1 195,000f 13 | 89,000 141,000 427,000 23 | 106,000{ 277,000} 130,000
241,000 179,0001 202,000)| 14 | 80,600 134,000 558,000) 24 | 101,000] 281,000| 128,000
170,000 200,000f 210,0008 15 | 76,200 122,000 495,000f 25 | 96,600 263,000] 120,000
134,000f 174,000 237,0000 16 | 78,400| 162,000 398,000] 25 | 102,000 245,000| 99,800
110,000f 162,000 255,000 17 | 82,400 164,000 328,000f 27 |115,000{ 260,000| 87,800
89,600} 190,000 260,000( 18 | 90,200| 141,000 261,000f 28 | 102,000 270,000{ 86,000}

80,6001 200,000 222,000 19 | 91,400| 132,000 226,000] 29 | 90,800 268,000] 81,200

86,000 1ss,ooq 184,000f 20 |121,000| 143,000 182,0001 30 | 84,200} 269,000| 79,400

31 1 78,7 = 176,700

OO DU AN

-

Monthly mean discharge, in second=feet .......s.00cere0eesnasse.ss. |115,100] 189,200] 222,900
Runoff, in thousand acre-feet ........... 7,075 11,260] 13,710
Runoff, in inChes .. uuuineuueeiuereinioiioseenneeeassasosaeessaassn 0,27| 0.43 0.53

Gage height, in feet; and discharge, in second-feet, at indicated time, 1951

Gage Dis~ Gage Dis- Gage| Dis- Gage Dis- Gage Dis- Gage Dis-
height| charge |height cha'rgg height| charge |height| charge | height| charge | height| charge
July 8 July 9 July 10 July 11 July 12 July 13

25.75{268,000(24.12 236,000 |21.13 [188,000 [22.86 |216,000|28,40 {313,000 |31.54 |383,000

25.68| 263,000| 23.06 218,000] 20.63)182,000)25,32]256,000| 29.94 |347,000| 32.50] 406,004

25.30|256,000 122,29 [206,000 [20.37 {178,000 [26.30 [274,000 |30.88 [568,000|34.40 [469,000

-
NMO@MEMNZO®oen| Hour

[y

24.881248,000(21.66 {197,000 }20.55 {181,000 27,10 L;GS,OOO 31.12 {373,000 }35.75 {528,000

July 14 July 15 July 16 July 17 July 18 July 18

536.20 565,000 |34.55 |516,000 [31.66 |420,000 [29.73 [540,000 [27.63 [271,000 |25,37 |232,000

g
NORXDENZOO® BN

36.14|572,000 [34.10 [500,000 |30.92 1393,000 [29.40 {327,000 §26.91 [257,000 |25.14 {228,000

35.90 [565,000 {33.33 {476,000 EO.éS 75,000 [29.13 [317,000 {26 .24 246,000 |24.54 [220,000

[

34,95 531,000 |32.40 |446,000 [30.22 [362,000 [28.47 [293,000 [25.64 236,000 25.60 [208,000
July 20 July 21 July 22 July 23 July 24 July 25

22 .26 1192,000 J12.23 {158,000 16.90 [134,000 16.53 [128,000]16.10 P26,000 16.29 {128,000

=
NORXDRPNZODR N

21.21 /180,000 |18.75 [153,000 [16.49 [128,000 [16.93 {134,000 |16.29 [128,000 [15.51 {120,000

20.34 /169,000 {18.12 |146,000 [16.19 [127,000 [16.66 |131,000|16.57 L.'I.SO,OOO 14,92 [115,000|

19.68 {162,000 17.50 140,000 J16.00 [125,000 /16,30 {128,000 |16,57 [130,000|14.31 }108,000

=T




MISSOURI RIVER BASIN

Blue River near Kansas City, Mo.

113

Location. —Lat 38°57'25", long. 94°33'32", in SEJNE} sec. 28, T. 48 N., R. 33 W., at bridge on
County Highway 8-S, 0.4 mile downstream from Indian Creek and 1.7 miles southeast of Kansas City,
Datum of gage is 753. 73 ft above mean sea level (levels by Corps of Engineers) .

Drainage area,—188 square miles.

Gage-height record. —Water-stage recorder graph.

ﬁiscEarge recori,—Artificial concrete control, Stage-discharge relation defined by current-meter
measurements. Shifting control method used May 12 to June 21, July 18-31,

Maxima. —May-July 1851: Discharge, 31,100 cfs 3:45 p.m. July 11 {gage height, 38,30 ft).

1939 to April 1951: Discharge, 26,400 cfs Apr. 23, 1944 (gage height, 35.88 ft),
Maximum stage known about 39 ft Nov. 17, 1928, from information by city of Kansas City,

Mean discharge, in second-feet, 1951

Day May June July Day | May June July Day | May June July
1 515 78] 470] 11 381 109} 16,500) 21 234 182 99|
2 346 53 320 12 229 148 15,000] 22 20 898 82|
3 220 5 712 13 167 94 2,680} 23 217 948 348
4 11 49| 352) 14 135 87 679l 24 138 453 116
5 99| 48] 1,870f 15 111 117 418) 25 116 300 81
6 87, 87} 3,620) 16 324 727 275) 26 289 4,500 72|
7 78 927 1,610) 17 412] 151, 3184 27 104 971 5
8 76 236 448 18 157 106 176| 28 87| 3,270 51
9 130 39g] 655{ 19 418 101 145 29 80| 3,920 16
10 1,330 135 2,590} 20 163 742 122§ 30 78] 1,500 42
31 111 - 5_8_.
Monthly mean discharge, in second=feet .....cioeaesseccincronscnnas 231 713 1,813
Runoff, in acre-feet .......vuivveeunnns PN .. 42,410{ 99,180
Runoff, in inches ....... D 4.23 9.89
Gage height, in feet, and discharge, in d-feet, at indicated time, 1951
. | Gage Dis~ Gage [ Dis~ Gage| Dis- Gage Dis- Gage Dis- Gage Dis~
2 height| charge |height| charge | height| charge |height| charge | height| charge | height| charge
= July 4 July 5 July 6 July 7 July 8 July 9
2 5.02 2501 8.30{ 1,320(14.80( 4,030 7.68| 1,110
4 5,01 246 | 6.90 864 f12.90} 3,150 8.55) 1,430
6]5.36 385 | 4.99 238 | 6.32 682 f10.60 1 2,190 7.49| 1,050
8 4,97 229} 6.02 594 ) 8.95| 1,570 6.53 757
10 4,99 238 | 6.30 682} 7.90| 1,180 5.99 594
N | 5.20 324} 5.60 470 J17.00 | 5,100 | 7.30 988 | 5.49 432) 5,71 502
2 10.60| 2,190 [21.00| 7,240| 6.95 895 5.56 453
4 15,30 | 4,270 [21.90| 7,740 6.64 772 5.46 422
6 |5.12 288[16.15| 4,700 19.00| 6,150 6.48 742 5.39 396
8 16,00 | 4,600 16.70{ 4,950 6.20 652 5.36 385
10 14.00{ 3,660 16.17 | 4,700 | 5.96 579 5.33 373
12 | 5.04 259 (11,00 | 2,350 15.80 { 4,500 | 5.80 534{ 5.39 396 5.36 385|
July 10 July 13 July 14 July 15
2 15,55 453
4117.00 895 l6.40 | 4,800
6 l10.25] 2,030 6.50 742
8 hz.90| 3,150 n1.ss| 2,590
10 f14.10| 3,700
N h4,00] 3,660 8.95]| 1,570} 6.30 682 ) 5.46 422
2 h3,80| 3,570
4 h3.80| 3,570 7.85 1,150
6 h3.30| 3,340 6.00 594
8 hz.70| 3,070 7.48{ 1,050
10 h1.35| 2,510
12 f10.10] 1,990 6.95 895 5.70 502 5.20 324
July 16 July 18 July 20 July 21
> —
4 4.92 204
[
8 5.46 418
10
g. 5.09 276 ] 5.72 502 | 4.82 167 | 4.76 144} 4.68 122] 4.59 99
4 5.19 316
[
8 5.03 250
10
12 | 4,97 225) 4.93 208 | 4.80 160 | 4.72 132 4,63 109 4.55 90




114 i KANSAS~MISSOURI FLOODS OF JULY 1951
Little Blue River near Lake City, Mo.

Location, —Lat 39°06'00", long. 94°18'00", in SWISE} sec. 35, T7 50 N., R. 31 W., at bridge on
State Highway 78, 3 miles southwest of Lake City and 10} miles upstream from mouth. Datum of
gage is 719,15 ft above mean sea level, datum of 1929,

Drainage area, —184 square miles.

Gage-height record, —Wire-weight gage read once daily below 11 ft and twice daily above except for
May 4, 25, July 20 when gage was not read. Graph drawn for days of changing stage.

Discharge record, —Stage-discharge relation defined by current-meter measurements. Shifting~
control method used May 1 to June 25, July 14-31, Discharge for days of no gage-height record
interpolated,

Maxima, —May-July 1851: Discharge, 6,400 cfs 12 m. to 5 p.m. July 12 (gage height, 26.1 ft, from
floodmark) .

1948 to April 1951: Discharge, 6,000 cfs Mar, 20, 1948 (gage height, 24.97 ft, from floodmark).

Mean discharge, in second-feet, 1951

Day May June July Day | May June July Day May June July
1 168 49 423 11 502 55| 4,120 | 21 98 92 98|
2 195 32 22 12 213 90 6,210 22 110 55 77
3 118§ 25 213 13 137 77| 4,990 f| 23 137 424 252
4 87| 27 29 14 104 49 2,280 24 87 679 152
5 72 21 220 1s 82 45 533 || 25 87 222 87,
6 58 24 1,450 16 146 356 231 i 26 55 1,040 72
7 51 159 1,690 17 390 163 310 || 27 47 1,360 62
8 49 119 4291 18 152 67 250 § 28 39 1,080 S5]
9 Sl 15 2,010§ 19 110 51 180 || 29 37 1,560 47
10 340 871 1,640 20 1le 72 120 | 30 3% 1,540 41
31 47 - 31
Monthly mean discharge, in second-feet .........0000vuun dereesaians 126 325 928
Runoff, in acre~feet .....vovveevuuinannn. . 7,730 19,360 57,080
Runoff, in inches ....... . 0.79 1.97 5.82
Gage height, in feet, and discharge, in d-feet, at indicated time, 1951
. | Gage Dis- Gage Dis~- Gage| Dis- '| Gage Dis- Gage Dis- Gage Dis~
g [height| charge |height| charge [height| charge [height| charge | height| charge |{height| charge
= Juy 4 July 5 July 6 July 7 July 8 July 9
2
4 8.46 195 12,80 672 |19.33 2,030(11.00 445118.80 1,890
G 110.40 380 .
lg 8.40 186 |15.40 1,100 19.10 1,970} 9.90 330 120,70 2,460
12¢ 9.50 290} 8.30 377 |117.80) 1,680 [18.90} 1,910| 9.50 290 20,70 2,480
4 8.37 186 {19.10| 1,970 17.70| 1,810} 9.50 290(20.20| 2,290
6 |8.80 222
lg 9.30 270 19.40| 2,060 |15.80| 1,180[10.80 425]18.70| 1,860
12 | 8,60 204 ]10.70 412 ]19.40| 2,060 [13.60 790 [13.70 805 ]16.70] 1,370
July 10 July 11 July 12 July 13 July 14 July 15
2
4 l16.60| 1,35021.70( 2,860 (25.66| 6,000 [25.60| 5,900
<] 21.70 | 2,780(13.30 658
1(8) 17.00| 1,440]23.30f 3,760(25.98| 6,300 [25.20 | 5,500
N [18.10 1,710 |24.00 4,350 26,10 6,400 [24.80 5,100[20.30 2,260 (11,50 423
2
4 18,40 1,78024.50] 4,800[26.10} 6,400 [24.30| 4,620
5 18,60 | 1,760110.70 330,
18 18,70 1,860 |24.90 5,200 [26.04 6,300 [23.60 4,000
12 g.10| 1,970)25.20( 5,500 (25.86 | 6,200 ([22.90( 3,490}16.10| 1,160(10.30 280
July 16 July 17
2
4
6
8
10 R
Tg 9.70 222 ]111.00 360 .
4
6
8
10
12 | 9.40 195 ]10.60 320




MISSOURI RIVER BASIN 115
East Fork Fishing River at Excelsior Springs, Mo. .

Location, —Lat 39°2020", long. 94°12'45", in SEISE: sec. 1, T. 52 N., R. 30 W., at Golf Hill Bridge
in Excelsior Springs, three-quarters of a mile upstream from Dry Fork Fishing River, and 6-3/4
miles upstream from mouth,

Drainage area.-—19.8 square miles.

Gage-height record, — Water-stage recorder graph.

Discharge record, —Stage-discharge relation defined by current~meter measurements below 1, 700 cfs
and by slope-area determination of peak discharge. Shifting-control method used May 9 to June 21.

Maxima. ~May-July 1951: Discharge, 23,100 cfs 5:30 a. m. July 6 (gage height, 15,33 ft in gage well).

February to April 1951: Discharge, 464 cfs April 6, 1951 (gage height, 5.32 ft).
At point 200 ft upstream from gage flood of June 22, 1947 reached a stage 3.7 ft higher than that
of July 6, 1951, from floodmarks.

Mean discharge, in second-feet, 1951

Day May June July Day | May June July Day May June July
1 5.5 2.4 20 11 16 1.5 334 21 12 178 5.8
2 5.2 1.9 12 12 11 1.3 334 22 10 - 32 5.0
3 4.5 1.5 12 13 8.1 1.1 56 23 8.1 d2 6.1
4 5,2 1.3 8.8 14 6.5 .9 29 24 6.5) 110 5.2
5 2.2 1.3 477 15 5.2 40 20 25 5.2 25 4,2
3 1.9 1.7] 3,890 16 7.2 56 17 26 5.0 313 3.5
7 1.9 6.5 94 17 8.5 10 17 27 3.5 217 3.0
8 1.5 5.0 199 18 5.5 5.8 12 28 2.8 618 2.4
9 4.7 4.2 114 19 36 4.5 9.5 29 2.8 94 2.0
10 38 2.8 41 20 14 3.5 7.sJI 30 2.6 42 1.8
31 3.2 - 1.4
Monthly mean discharge, in second-feet ........ 8.01 62.5 185
Runoff, inacre-feet .....c.uvuiienneroienecasncananes 492 3,720| 11,390
Runoff, in inches ...... 0.47 3.52| 10,79
Gage height, in feet, and discharge, in second-feet, at indicated time, 1951
« | Gage Dis~ Gage Dis- Gage| Dis- Gage Dis- | Gage | Dis- Gage| Dise
8 |height| charge |height| charge |height| charge |height| charge [ height| charge | height| charge
o July 4 July 5 July 6 July 7 July 8 July 9
1 2.29 5.2| 4.36 250 5.08 51
2 2.28 5.0 4.36 250 5.08 51| 6.40 262)
3 2.28 5.0| 9.30| 2,920 5.07 51 ’
4 2.27 4.8/11.20| 7,060 5,07 51| 5.88 159
5 2.27 4.8(14.00( 17,400 5.06 50
6 2.27 4.8[14.40| 18,900 5.06 50| 5.63 120
7 2.27 4.8(11.50| 7,460 5.05 49
8 2.33 6.5(10.60| 4,680 5.05 49| 5.47 98|
9 2.44 10 110.90( 5,560 5.04 48
10 5.10 61 |11.50| 7,460 5.04 48] 5.35 82
11 6.13| 710 [12.50] 11,000 5.03 47
N | 2.40 8.8( 6.10 695 [10.80| 5,260 5.40 88| 5.02 47| s5.27 71
1 5.67| 562 9.30| 1,990 5.01 46
2 8.05 |1,630 7.70 700 4.99 44} 5.19 62|
3 8.65]2,160 7.10 162 4.98 43
4 7.97 (1,550 6.80 370 4,97 43| 5.13 56
5 7.2001,120 6.52 293 4.96 42
6 6.30( 760 6.37 255 4.95 41] 5,07 51
7 5.68| 576 6.22 220 4,94 40
8 5.34] 478 6.10 196 5,70 131} 5.03 47
9 5.00{ 390 6.00 178 8.50 | 1,140
10 4.65| 311 5.93 187 8.82| 1,400| 5.00 45
11 4.40| 259 5.87 157 8.10 895
12 | 2.30 5.5| 4.37] 250 5.82 149] 5.10 53] 7.47 590| 4.98 43
July 10 July 11 July 12 July 13
2 4.97 43 5.33 79
4 6.05| 187 5.31 76
614,93 39 8.36 [1,040 6.20 216 | 5.22 65
8 7.921 790 7.80 745
10 7.87( 788 8.20 950
Nl4.92 39 6.95| 415 7.90 790 | 5.10 53
2 6.30| 238 |6.95 415
é 5.87| 158 | 6.32 243
g | 500 45 5.66] 125 5.96 172 | 4.97 43
1 5.48 99 5.70 131
5.37 84 5.53 106
12 1 4.94] 40 [5.30{ 75 |5.42 91 | 4.87 35

Supplemental records.~ July 5, 2:45 p.m., 8,71 ft, 2,210 cfs; July 6, 5:30 a.m., 15.1 ft,
53 160 cfs; 11 a.m., 12.5 ft, 11,000 cfs; July 8, 10 p.m., 9.00 ft, 1,620 cfs;
July 11, 6:30 a.m., 8.40 ft, 1, 080 efs; July 12, 11 a.m., 8.23 ft, 980 cfs.
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Crooked River near Richmond, Mo.

Location, ~ Lat 39020, long, 93°59', in NW} sec. 7, T. 52 N., R. 27‘W., at bridge on State High-
way 13, 4 miles north of Richmond, 8} miles upstream from West Fork Crooked River, and
24} miles upstream from mouth. Datum of gage is 708, 34 ft above mean sea level, datum of 1929,
Drainage area, —159 square miles,
Gage-height record, ~Wire-weight gage read once daily below 10 ft and twice daily above. Graph
drawn for days of changing stage. No gage-height record May 14.
Discharge record, - Stage-discharge relation defiped by current-meter measurements, Shifting-control
method used May 21 to June 20, July 14-31. Discharge for day of no gage-height record interpolated.
Maxima, ~May-July 1951: Discharge, 27,000 cfs 1 p.m. July 6 (gage height, 28.8 ft, from floodmark).
1948 to April 1951: Discharge, 3,300 cfs June 2, 1949 {gage height, 21.8 ft).

Mean discharge, in second-feet, 1951

Day May June July Day | May June July f§Day | May June July
—

1 44 11 161 11 133 13| 2,320f 21 46 824 53

2 76 13 108[ 12 92 11| 3,490 22 39 1,550 30

3 61 12 - 97| 13 56 8| 2,700§ 23 48 755 30

4 44 10| saff 14 46 8 424ff 24 28] 1,300 28
5 37 9| 1,s80f 15 37 7 157 25 23 413 28

6 30 8| 17,900 16 30 63 133] 26 18] 1,130 28

7 25 13| 10,700] 17 41 19 108 27 17| 1,790 26

8 24 v 20, 1,170f 18 16| 2,270 24

9 34 25| 1,400 19 10| 2,420 18
10 120 18 essfl 20 10 409 17

9 - 13
Monthly mean discharge, in second-feet ..... 43 4391 1,412
Runoff, in acre-feet .....ocuvvrereneranann. . 2,690| 26,130] 86,790
Runoff, in iNChesS . vuvvuinnessrioneeseeansensovansasn 0.32 3.08} 10.23
Gage height, in feet, and discharge, in d-feet, at indicated time, 1951

« | Gage Dis- Gage | Dis- Gage| Dis- | Gage} Dis- | Gage] Dis- | Gage| Dis-
8 | height| charge |height| charge height| charge [height] charge | height| charge | height] charge
= July 4 July 5 July 6 July 7 July 8 July 9

2 7.80 154 |24.90 | 5,950

4 8.80 237 |25.90| 8,110 e7.70| 17,10019,00 | 2,060{16.70} 1,400
6 10.30 401 {26.80 | 11,200

8 11.70 576 [27.70 { 17,100 [27.20 | 13,400(15.00 | 1,070[18,10| 1,760
10 13.60 845 [28.30 | 22,200

N | 6.55 80[15.30| 1,120 [28.70 | 26,000 [26.40 | 9,600 |11.50 550 [18.20| 1,790
2 17.10| 1,490 (28,70 | 26,000

4 19.00| 2,060 [28.50 | 24,000 [25.40 | 6,830 [10.80 461 [17.40] 1,560
6 20.30| 2,600 [28.20 | 21,300

8 21.60| 3,200 [28.00 | 19,500 [24,30 | 5,140[11.10 498[15.40| 1,140
10 22.80( 3,880 [28.20 | 21,300
12 | 7.00 102 {23.90| 4,710 {28.10 | 20,400 {22.90 { 3,940 [13.20 785 [13.00 755

July 10 July 11 July 12 July 13 July 14 July 15

2 \

4 17.20| 1,510 1.80 | 3,300 [12.70 671

6 n1.10 498 1.90| 3,350
13 19.00| 2,060 1.50] 3,150 11.00 449

g h1i.00 485 [20.00 | 2,460 [22.30 | 3,580 [21.30| 3,050 {10.10 341 8.10 147
4 20.60] 2,730 0.90 ] 2,860 9.50 275

6 h2.,70 713 2.50 | 3,700
13 21.10| 2,960 750} 1,590} 9.00 228
12 p5,70] 1,200 21.50] 3,150 p2.20 | 3,520 [L4.30 953 | 8.70 201 7.90 133
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Missouri River at Waverly, Mo,

Location. —Lat 39°212'51", long. 93°30'57", in sec. 14, T. 51 N., R. 24 W., at bridge on U. S. High-
way 65 at Waverly. Datum of gage is 645.49 ft above mean sea level, datum of 1929,

Drainage area. —481, 200 square miles.

Gage-height record. —~Water-stage recorder graph.

Discharge record, —~Stage-discharge relation defined by current-meter measurements. Shifting-control
method used. July 11-25 computed from loop curves,

Maxima, —May-July 1951: Discharge, 549,000 cfs 8 to 11 a.m, July 16; gage height, 28,20 ft 6 a. m,
to 1 p.m, July 14,

1929 to April 1951: Discharge, 347,000 cfs Apr. 24, 1944; gage height, 25.14 ft June 24, 1947,

Remarks. —Drainage basin above station contains reservoirs with total usable capacity in excess of

27,640, 000 acre-feet.

Mean discharge, in second-feet, 1951

May June July

5
I~ 4

May June July Day | May June July

124,000 75,90Q 287,0000 11 |101,000 184,000 219,000
198,000 93,70% 266,000 12 [107,000 172,000 265,000

127,000{ 159,000| 222,000
105,000| 197,000( 168,000
102,000 229,000| 143,000}
102,000| 256,000} 134,000
95,000f 281,000| 127,000
97,600] 275,000] 117,000
109,000 266,000| 104 ,000f
109,000| 275,000| 97,600}
93,700| 298,000| 93,000
85,500f 290,000] 86,700]
80,100} - 82,500}

230,000] 166,000 235,000 13 | 93,700] 160,000 344,000
240,000] 170,000] 214,0008 14 | 83,700| 150,000 401,000
208,000 184,000 225,000 15 | 77,700 139,000 502,000
160,000( 187,000 248,000f 16 | 74,100 153,000 538,000
130,000{ 164,000 281,000 17 | 83,700} 181,000f 460,000
105,000 176,000 302,0004 18 { 91,800 157,000 383,000
86,700] 199,000 276,000 19 | 95,000} 142,000 314,000
84,300( 199,000 234,000 20 |106,000] 147,000] 271,000

QWm0 U

—

Monthly mean discharge, in second=feet .....ocvcvuverncennsovsenann 115,700 190,900] 246, 400|
Runoff, in thousand acre-feet ............ vasves creeneareneans Cerann 7,11 11,360| 15,150
Runoff, in inehes ..u.uuiviieeiieeeiinerentosneeiosssssesasessorans 0.27 0.43 0.58

Gage height, in feet, and discharge, in d-feet, at indicated time, 1951

Gage Dis- Gage Dis- Gage| Dis- Gage Dis- Gage Dis Gage Dis-
height| charge |height| charge | height| charge |height| charge | height| charge |height]| charge

July 8 July 9 July 10 July 11 July 12 July 13

27.18{305,000| 26.82}286,000]25.85 240,000 {24,36 1214,000| 25,79 {247,000]/27,57 | 325,000
27.00{306,000]26.80|278,000(25.44 (234,000 {24.50 {216,000 26 .33 {260,000{27.77 | 342,000

26.89]299,000(26.64268,000}24.99 1226,000 {24.81 |222,000(|26.87 {285,000 28.03 [ 362,000

b =
NOXOBdNZEO oo x| Hour

26.82294,000 |26.29254,000 |24 .60 |220,000 {25.28 {231,000}27 .32 [308,000|28.18 {376,000}

July 14 July 15 July 16 July 17 July 18 July 19

28.20(385,000]27.84 {480,000 [27.51 [547,000 |26 .64 [480,000]25.65 |400,000 (24 .60 327,000‘

[
NODXRAPENZODO NN

28.20]395,000 |27 .70 |S05,000 {27 .40 [548,000 [26. 41 460,000 |25.41 {388,000 {24.34 |312,000]

28.15 [410,000 {27 .62 |525,000 127 .15 |532,000 |26,13 {437,000 |25.14 [565,000 |24.14 {302,000

W

27.90 |455,000 |27.55 |540,000 |26.90 508,000 {25.90 |419,000 |24.82 [542,000 |23.95 |287,000
July 20 July 21 July 22 July 23 July 24 July 25

23.76 {262,000 {22.65 238,000 [21.10 [178,000 19.82 [143,000 |19.52 137,000 (19,16 [129,000

[

23.54 {273,000 [22.29 {220,000 {20.74 p68,000 19,74 r.42,000 19.33 133,000 {19.09 |128,000

23 .30 |262,000 |21.90 {206,000 [20,31 156,000 19.75 [L42,000 }19.23 132,000 |18.90 }.125,000

NODAENZ0OON BN

Vb

3.02 {250,000 |21 .53 {197,000 119,96 [147,000 N9.67 141,000]19.18 130,000 {18.63 {123,000
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Wakenda Creek at Carrollton, Mo.

Location, —Lat 39°21', long. 93°30', in NESE} sec. 5, T. 52 N., R. 23 W., at bridge on U. S.
Highway 65 in Carrollton, half a mile downstream from Brush Creek and 14 miles upstream from
mouth., Datum of gage is 641,17 ft above mean sea level, datum of 1929,

Drainage area. ~248 square miles,

Gage-height record, —~Wire-weight gage read once daily below 10 ft and twice daily above. Graph drawn
for days of changing stage.

Discharge record. —Stage-discharge relation defined by current-meter measurements. Shifting-control
method used May 1-12, July 26-31, Stage-discharge relation affected by backwater and/or overflow
from Missouri River July 1-4, 14-25; discharge computed oh basis of discharge measurements and
records for adjacent stations. Overflow from Missouri River excluded.

Maxima. —May-July 1951: Discharge, 6,640 cfs 6 a.m, July 7 (gage height, 22.40 ft); gage height,
23.4 ft 8:30 a. m. July 17, from graph based on gage readings (backwater and overflow from
Missouri River) .

1948 to April 1951: Discharge, 7,000 cfs Mar, 20, 1948 (gage height, 22.64 ft, from floodmark).

Mean discharge, in second-feet, 1951

Day May June July Day | May June July Day May June July
1 63 9 35 11 52 3.8 33,2400 21 35 2,460 80
2 7 8 2001 12 69 3.7} 5,0204 22 18 3,540 604
3 89 [ 150] 13 58§ 4.1 4,320 23 18 1,290 500
4 49| 4.2 100 14 36 3.2 2,000 24 12 1,390 1,500
S 37 4.0 1,800 15 31 . 32 700§ 25 10 309] 1,000
6 3 3.6 5,1701 16 25 40 3500 26 9 2,040 604
7 25 13 5,6300 17 26 8 3501 27 ) 3,720 265
8 25 23 2,670 18 26| 7 200] 28 4.1 3,500 151
g 24 26 1,680 19 35| 41 130} 29 4.1 4,730 80
10 43} 17 1,530 20 37| 225 1004 30 4.0 1,800 27
10 - 15
Monthly mean discharge, in second-feet .. enee e 31.0 835] 1,289
Runoff, in acre-feet .......... . . 1,908 49,710f 79,280
Runoff, ininches ............... T T T T T ..} 0.14 3.76 5.99

Grand River near Sumner, Mo.

Location. —Lat 39°38'25", long. 93°16'25", in NE} sec. 29, T. 56 N., R. 21 W., at Chicago,
Burlington & Quincy Railroad bridge, 2 miles southwest of Sumner and 2} miles downstream from
Locust Creek. Datum of gage is 630. 87 ft above mean sea level, datum of 1929, Auxiliary staff
gage 3} miles downstream. Datum of auxiliary gage is 631,00 ft above mean sea level, datum of
1929.

Drainage area.-6, 880 square miles.

Gage-height record, —Base gage: Water-stage recorder graph. Auxiliary gage: Graph based on twice~
daily staff gage readings.

Discharge record, —Stage-discharge relation defined by current-meter measurements. Discharge
computed using fall, as determined from auxiliary gage, as a factor May 5-7, 14, 15, June 5,

June 23 to July 4, July 9-18,
Maxima. ~May-July 1951: Discharge, 60,000 cfs 8 a,m. July 9; gage height, 32,36 ft 4 a. m. June 30,
1924 to April 1951; Discharge, 180, 000 cfs June 7, 8, 1947 (gage height, 39,5 ft, from floodmark).
Flood of July 9, 1909 reached a stage of 36,7 ft, from floodmark.

Mean discharge, in second-feet, 1951

Day May June July Day | May June July Da; May June Jul;
1 18,800{ 2,460 26,700} 11 | 22,600 5,000 20,600| 21 2,720] 10,600] 3,000
2 26,000f 3,070 12,000 12 | 27,300 3,000{ 17,7008 22 3,500| 28,200{ 3,840
3 36,700] 15,300 6,4204 13 | 24,600, 2,860 15,700} 23 2,720| 41,400| 17,000
4 44,200[ 16,000/ 4,990f 14 | 11,900 3,430 12,100| 24 2,390 51,800( 16,000
5 31,300 10,000 7,480f 15 6,340 2,790 4,700] 25 2,390| 45,800| 12,300
6 11,500f 5,350 21,900 16 4,180 2,580 3,790 26 2,200 38,3001 7,420
7 5,520 3,430 38,200) 17 3,430 6,160f 8,720§ 27 7,500| 36,700] 3,500
8 4,030 2,650, 54,000) 18 2,930 4,500| 10,600f 28 | 11,000| 44,600} 2,200
9 3,210{ 4,660| 58,000/ 19 2,790 2,390 8,020f 29 6,160 54,000/ 1,780
10 5,570 7,120{ 42,000[ 20 2,650 1,960 4,500] 30 3,360| 51,500{ 1,460
31 2,460 - 1,280

11,030| 16,850| 14,450
§78.2| 1,002 888.4
1.85| 2.73] 2.42

Monthly mean discharge, in second-feet ..
Runoff, in thousand acre-feet
Runoff, in inches ....... e
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Yellow Creek near Rothville, Mo.

Location. —Lat 39°38', long. 93°05', on line between NW} sec. 31, T. 56 N., R. 19 W., and NE}
sec. 36, T. 56 N., R. 20 W., at bridge on State Highway 11, 2i miles southwest of Rothville
and 3 miles downstream from East Yellow Creek. Datum of gage is 664, 37 ft above mean sea
level, datum of 1929,

Drainage area. —405 square miles.

Gage-height record. —Wire-weight gage read twice daily during high rises; otherwise once daily, Graph
drawn for days of changing stage. -Doubtful gage-height record July 14, 16,

Discharge record. ~Stage-discharge relation defined by current-meter measurements, Shifting-control
method used May 14 to June 20, July 2-31. Discharge for days of doubtful gage-height record com-
puted on basis of discharge measurement on July 15 and weather records.

Maxima, —May-July 1851: Discharge, 8,200 cfs 6 a.m. to 1 p. m. June 29 (gage height, 21.26 ft).
1929-32, 1948 to April 1951: Discharge,*9, 000 cfs June 17, 1950 (gage height, 21,40 ft).
Maximum stage known, 23.1 ft in June 1947, from floodmark, from information by Corps of

Engineers and local residents.

Mean discharge, in second-feet, 1951

Day May June July Day | May June July Day | May June July
1 180 104| 1,840§ 11 1,300 21 742) 21 66| 1,920 29
2 337 136 468] 12 1,180 17 842] 22 225| 2,900 22
3 491 160 215§ 13 723 15 370 23 86 3,640 22
4 381 97 l168[ 14 + 265 15 200 24 40 4,400 733
5 205 152 1604 15 144 13 974 25 32 2,380 1,040
6 112 104 557|| 16 97 14 708 26 32| 1,510 249
7 T4 59 326§ 17 T4 27 le8f 27 50| 2,450 120
8 59 37 128] 18 59 21 144 28 261 4,400 120
9 50 25 1e8) 19 44 20 90 29 23| 7,400 112
10 440 24 974 20 40 168 s2f 30 311 4,400 235
31 152 - 180
Monthly mean discharge, in second-feet ......cvuveverancerseacrnaes 2251 1,221 308
Runoff, in acre-feet ...... .. 1 13,840| 72,650 18,950
Runoff, in inches ....... 0.64 3.36 0.88

Chariton River near Keytesville, Mo.

Location, —Lat 39°zs'55", long. 92°52'10", in SEISE} sec. 25, T. 54 N., R. 18 W., at county high-
way bridge 4; miles northeast of Keytesville and 5} miles upstream from Puzzle Creek. Datum of
gage is 616. 37 ft above mean sea level, datum of 1929,

Drainage area.—1, 950 square miles.

Gage-height record. ~ Wire-weight gage read once daily below 12 ft and twice daily above. Graph
drawn for days of changing stage. Doubtful gage reading May 27,

Discharge record. —Stage-discharge relation defined by current-meter mea . Shifting-control
method used May 18 to June 22, June 27. Stage-discharge relation affected by backwater from
Missouri River July 7-22; discharge computed on basis of discharge measurement, records for
station at Novinger, and Missouri River stages at Glasgow. Discharge for May 27 computed on
assumption gage was read 1 ft low.

Maxima. —May-July 1951: Discharge, 10,400 cfs 6 p.m. June 27 to 2 p. m. June 28; gage height,
21,87 ft, from floodmark 10 a.m. to 2 p.m. June 28,

1929 to April 1951: Discharge, 25,600 cfs June 8, 9, 1947 (gage height, 25.3 ft, from flood-

marks) .
Mean discharge, in second-feet, 1951

Day May June July Day | May June July Day May June July
1 1,550 948| 4,280 11 1,900 1,550 750 21 706{ 1,140 300
2 1,420 860| 3,420 12 4,420 1,340 800 22 1,220( 3,540 400
3 2,300 2,090 2,620y 13| 4,420| 1,060 470 23 948| 4,800 6,110
4 3,040 911] 1,920) 14 3,600 7172 350§ 24 554| 7,700| 6,470
5 2,750 6741 1,440f 15 3,860 706 350 25 497| 6,150f 5,860
6 2,380| 1,180 1,510( 16 4,140 911 300 26 860| 7,740 3,300
7 1,810 1,080{ 1,500f 17 3,600 840 2704 27 525( 10,200f 1,440
8 1,340 739f 1,200 18 1,850 554 2701 28 469! 10,000 846
9 1,060 525 1,000f 19 911 497 3000 29 365| 7,850 818
10 840 1,020 9001 20 875 466 300f 30 643 5,480 790
31 1,220 - 494
Monthly mean discharge, in second-feet .........ciieiieerecenvennen 1,808{ 2,777 1,631
Runoff, in acre-feet ...... ereeenanse 111,200/165,200 100,300
RUNOff, in inCheS «.u.uuinuunrentonauanianaaeianiesnaasnasans 1.07 1.59 0.98

212675 0-52 -9
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Mussel Fork near Musselfork, Mo.

Location. —Lat 39°31, long. 92957', in SWiSE} sec. 32, T. 55 N., R. 18 W., at bridge on State High-
way 5, 1% miles upstream from Long Branch and 44 miles southwest of Musselfork.
Drainage area, ~267 square miles.
Gage-height record, ~Wire-weight gage read once daily below 5 feet and twice daily above. Graph
drawn for days of changing stage.
Discharge record, —Stage-discharge relation defined by current-meter measurements,
Maxima,. —~May-July 1951: Discharge, 4, 380 cfs 8 a, m. June 30 (gage height, 18,96 ft).
1948 to April 1951: Discharge, 2,650 cfs June 17. 18, 1950 (gage height, 18.7 ft, from graph
based on gage readings).
Maximum stage known, 20.7 ft in June 1947, from information by local resident,

Mean discharge, in second-feet, 1951

Da; May June July Day | May June July Day | May June July
1 84 96 7070 11 592 21 387| 21 31 501 26
2 203 352 1851 12 553 18| 1,240) 22 95 618 24
3 169] 1,290 122) 13 278 90 333 23 78| 2,220 24
4 185 185 137 14 122 57 145) 24 78] 2,150 867
5 108 96 161 15 78 20 84| 25 45| 1,560 1,320
6 67 78 462] 16 54 17 62§ 26 35 979 323
7 48 57 239f 17 43 25 48f 27 29| 2,000 90
8 41 50 108) 18 37 20 39) 28 21| 2,590 62
9 37 35 173[ 19 35 62 33) 29 18f 3,910 110
10 239 26 118] 20 50 142 29§ 30 15 2,290 153
31 91 - 62
Monthly mean discharge, in second-feet ........... P 115 719 254
Runoff, in acre-feet ............c0uc.. . 7,060} 42,760] 15,620
Runoff, in inches ....... 0.50 5.00 1.10

Lamine River at Clifton City, Mo.

Location. —Lat 38945'20", long. 93901'10", in NW§ sec. 16, T, 46 N., R. 18 W., at county highway
bridge, 300 ft upstream from Missouri-Kansas-Texas Railroad bridge, three-quarters of a mile
east of Clifton City, and 8 miles downstream from Otter Creek Datum of gage is 621, 91 ft above
mean sea level, datum of 1929,

Drainage area.—598 square miles,

Gage-height record. —~Wire-weight gage read once daily below 10 ft and twice daily above. Graph
drawn for days of changing stage.

Discharge record, —Stage-discharge relation defined by discharge measurements below 30, 000 cfs and
extended to peak stage.

Maxima. —May-July 1951: Discharge, 65, 500 cfs 5 a.m. June 29 (gage height, 32,50 ft).

1922 to April 1951; Discharge, 60,000 cfs May 18, 1943 (gage height, 32,0 ft), from rating curve
extended above 30, 000 cfs.
Maximum stage known, 35.3 ft Sept. 18, 1905, from floodmark.

Mean discharge, in second-feet, 1951

Day May J June July Day | May June July Day May June July
1 23 571 5,850f 11 537 3500 4,460 21 264 824 177
2 62 sl 1,080 12 3370 4,690 7,130 22 1,000 350 150
3 59 65| 1,830 13 1771  7,280f 11,5004 23 883 1,940 337
4 31 4 7,400 14 177 1,100 2,780f 24 376| 7,440 239
5 196 4 Ty ssofl 15 1420 3,240 se4l 25 217t 9,840 11
<] 186 390 17,6000 16 1i0f 1,820 537 26 150 2,980 95
7 15 43 26,300 17 95 2,240 376 27 95 5,780 76
8 126 8001 19,6508 18 83 592 298] 28 75| 14,500 72
9 118} 5,780] 2,170 19 65 376 274) 29 88] 47,200 66

10 510/ 1,900 2,080f 20 62 402 217| 30 59| 13,800 go

56 -

Monthly mean discharge, in second-feet ..e..vivveenennen. 261l 4,519| 3,585
Runoff, in acre-feet . 16,020| 268,900} 220, 400
Runoff, in inches ........ veevessenne . 0,50 8,43 6,91
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Blackwater River at Biue Lick, Mo,

Location, ~Lat 38°59'30", long., 93°12'15", on line between secs. 27 and 34, T, 49 N., R. 21 W,, at
bridge on U. S, Highway 65, three-quarters of a mile downstream from Finney Creek and 1 mile
south of Blue Lick. Datum of gage is 593, 79 ft above mean sea level, datum of 1929,

Drainage area, —1, 120 square miles.

Gage-height record, —Wire-weight gage read twice daily except May 8, 13, 20, 27, 30, June 3, 10,
17, 24, July i, 4, 15, 22, 29 when gage was not read. Graph drawn for days of changing stage.

Discharge record, —Stage-discharge relation defined by current-meter measurements. Shifting-~
control method used June 10 to July 3, July 20-31. Discharge for days of no gage-height record
computed on basis of weather records and records for adjacent stations.

Maxima. ~May-July 1951: Discharge, 23,900 cfs 3 to 8 a.m. July 14 (gage height, 35,06 ft, from
graph based on gage readings).

1922-33, 1938 to April 1951: Discharge, 54,000 cfs Nov, 18, 1928 (gage height, 41.25 ft,
from floodmarks), from rating curve extended above 32,000 cfs by logarithmic plotting.

Mean discharge, in second-feet, 1951

Day May June July Day | May June July Day May June July
1 386 47| 17,000} 11 3,180 262] 15,800f 21 93 2,810 370
2 1,400 6871| 15,900f 12 2,500 178] 19,800f 22 85| 3,630 250
3 999 750} 10,800f 13 900 501| 22,300f 23 93| 3,180 410
4 393 144 9,000) 14 312 312) 23,100) 24 102y 3,800} 2,380
S 250 93| 6,880f 15 212 206 18,5004 25 85| 4,560| 1,250
6 200 60| 9,240) 16 178 355| 12,600 26 70| 6,530 262
7 148 124] 13,800 17 138 900| 8,320 27 55| 7,060 198
8 129 1,770 20,000{ 18 129 899 6,360 28 41| 11,400 168
9 255| 1,140f 18,200f 19 116 198] 4,960 29 28] 13,800 140
10 2,360 500| 15,300f 20 105 1,560 1,580f 30 28 15,500 111
31 28 98
Monthly mean discharge, in second-feet ......... ..... cieereenans aee 484 2,768 8,870
Runoff, in acre-feet ............. . 164,700 545,400
Runoff, in inches ........ G reeccesaraaenasons Cean Cees 0 2.76 9.13

Missouri River at Boonville, Mo.

Location, —Lat 38%58'40", long. 92°45'15", in sec, 35, T. 49 N., R. 17 W,, at Missouri-Kansas-
Texas Railroad bridge at Boonville. Datum of gage is 565, 02 ft above mean sea level, datum of
1929,

Drainage area, ~—505, 700 square miles,

Gage-height record. ~Water-stage recorder graph,

Discharge record, —Stage-discharge relation defined by current-meter measurements. Shifting-
control method used.

Maxima, —May-July 1951: Discharge, 550,000 cfs at2p.m. July 17 (gage height, 32.82 ft 11 p.m.).

1925 to April 1951: Discharge, 504,000 cfs Apr. 27, 1944; gage height, 32.02 ft June 27, 1947,

1844 to 1924: Discharge known, about 710, 000 cfs June 21, 1844 (gage height, 32,7 ft) compnted
by Corps of Engineers.

The flood of June 6, 1903 reached 30,5 ft.

Remarks, —Drainage basin above station contains many reservoirs with total usable capacity in excess
of 27, 640, 000 acre-feet,

Mean discharge, in second-feet, 1951

Day May June July Day | May June July Day May June July
1 {118,000 89,600 369,000 11 {108,000 194,000 329,000f 21 |117,000|167,000|340,000,
2 | 178,000 90,200 355,000 12 |135,000}180,000| 323,000§ 22 |121,000 203 000| 295,000
3 | 223,000} 132,000] 336,000 13 {133,000} 171,000/ 321,000 23 |108,000| 241, 3000 261,000
4 | 240,000{ 183,000 312,000 14 {120,000] 164,000 343,0000 24 {106,000 271,000 228,000
5 | 248,000/ 192,000/ 284,000/ 15 |105,000|157,000| 370,000] 25 |104,000{ 291,000]198,000|
6 | 227,000] 197,000} 275,000 16 | 93,600 155,000| 429,000 26 | 98,300]318,000]|170,000
7 |168,000}191, ;000 284,000 17 | 89,600} 179,000| 534,000f 27 | 99,500] 328,000(140,000
8 |132,0001177, ood 313,000f 18 | 93,600]184,000| 527,000 28 |118,000|330,000{116,000
9 |107,000] 190,000( 335,000l 19 | $8,900} 161,000| 475,000} 29 |112,000{ 339,000|104,000]
10 } 100,000 200,000 329,000| 20 |100,000]155,000| 404,000f 30 | 98,300| 369,000/ 98,900
31 | 93,000 - 93,600,
Monthly mean discharge, in second-feet ...............0ue0evivesno 1128,800] 206,600 299,700
Runoff, in thousand acre-feet............ 7,920| 12,290| 18,430
Runoff, in inches 0.29 0.46 0.68|
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Missouri River at Boonville, Mo,—Continued

Gage height, in feet, and discharge, in second-feet, at indicated time, 1951

Gage Dis- Gagel Dis- Gagel Dis- | Gage | Dis- Gagel Dis- | Gage| Dis-
height| charge |height| charge | height| charge |height| charge | height| charge | height| charge

July 8 July 9 July 10 July 11 July 12 July 13

27.48]304,000|28.26 (334,000 |28.40 (331,000 |28,25 [324,000|28,38 [328,000{27,82 |318,000]

27.73|312,000|28.36 (339,000 { 28,39 |328,000 |28.55 |334,000|28.20 [322,000(27,79 |318,000

27.991322,000|28.38 336,000 |28.34 (326,000 |28, 48 |331,000|28,02 (319,000 |27.86 {323,000

=
MO@ORNZOEos | Hour

[

28.16 329,000 28,41 |335,000 |28.32 |326,000 [28. 44 [330,000[27.89 |318,000 |27.93 |329,000

July 14 July 15 July 16 July 17 July 18 July 19

28.09 336,000 [28.59 364,000 |29.36 {406,000 [32,00 [528,000 32,62 36,000 [32,02 |492,000]

—
NOQOOPRNZODO N

28,24 {343,000 {28.70 |370,000 |29.72 }425,000 |32.50 548,000 |32.57 29,000 {31.77 {476,000

28.35 350,000 |28,78 (376,000 [30.35 |451,000 {32,70 [548,000|32.40 [517,000 |31, 46 458,000

1

28,45 |354,00029.01 |388,000 [30.99 j479,000 }32.75 |547,000132.19 §503,000]31,21 442,000
July 20 July 21 July 22 July 23 July 24 July 25

30.85 |422,000 [29.39 1353,000 [28.10 [304,000 [26.72 |268,000(25.25 {235,000 {23.78 |204,000

=
NMODODHNZO®DEN

30.54 (405,000 29,08 |339,000 |27,77 |295,000 [26.41 (261,000 (24,91 [228,000 23,41 (197,000

30.08 |383,000 [28.76 327,000 [27,42 {286,000 |26.06 |253,000|24.56 |221,000 [23.06 {191,000

[T

29.77 |369,000 [28,44 |[315,000 |27.10 |278,000 |25.67 244,000 |24.23 {214,000 22,70 {184,000

Moniteau Creek near Fayette, Mo.

Location. —Lat 39%07'15", long., 92°33'40", in SEiSE} sec. 14, T. 50 N., R. 15 W., at county high-
way bridge, 1 mile downstream from Hungry Mother Creek, 74 miles east of Fayette, and 15 miles
upstream from mouth.

Drainage area, —81 square miles.

Gage-height record. —Wire-weight gage read once daily below 11 ft and twice daily above except for
May 6, 19, 20 when gage was not read. Gage reading doubtful May 14.

Discharge record. ~Stage-discharge relation defined by current-meter measurements. Shifting-control
method used May 11 to June 23, July 29-31, Discharge for days of no gage-height record computed
on basis of weather records. Discharge for day of doubtful gage-height record interpolated.

Maxima.~May~July 195i: Discharge, 2,450 cfs 9-10 p.m. July 11 (gage height, 18,0 ft, from flood-
mark) .

1948 to April 1951: Discharge, 2,760 cfs Dec, 22, 1949 (gage height, 18,48 ft, from floodmark).
Maximum stage known, 22,9 ft, probably in April 1944, from information by local resident.

Mean discharge, in second-feet, 1951

Day May June July Day | May June July Day May June July
1 11 31 49( 11 49 2.1 796§ 21 11 31 7
2 18 11 29 12 25 1.7 462{ 22 8 71 6
3 14 6 25| 13 16 1.4 T4} 23 10 99 65
4" 14 3.7 20 14 12 1.1 39§ 24 9 605 34
5 6 2.7 16| 15 9 11 24| 25 [ 116 11
6 6 2.8 166 16 8 83 18§ 26 ] 782 7
7 7 2.9 62| 17 7 29 14§ 27 7 236 12
8 7 3.8 26} 18 7 11 11 28 3.4 244 49
9 6 3.5 1794 19 [ 9fl 29 2.6 143 5
10 87 2.7 14f 20 6] 101 8|l 30 2.2 83 3.5
31 32 - 3.0
Monthly mean discharge, in second-feet ..o .uvvensn. cees 13.5 90.9 67.1
Runoff, in acre-feet ..... . . . B 8e9| 5,410 4,130
Runoff, in inches ......... . 0.19 1.25 0.96

N
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Petite Saline Creek near Boonville, Mo.

Location, —Lat 38955'00", long, 92°39'20", in SWISE} sec. 15, T. 48 N., R. 16 W., at bridge on
county road, half a mile downstream from Clarks Fork Creek, 7 miles southeast of Boonville,
and 14} miles upstream from mouth., Datum of gage is 573,40 ft above mean sea level, datum of
1929,
Drainage area. —182 square miles.
Gage-height record. —Wire-weight gage read once daily below 9 ft and twice daily above. Graph drawn
for days of changing stage.
Discharge relation, —Stage~discharge relation defined by current-meter measurements, Shifting-control
method used July 21, 22, 26-31,
Maxima, —May-July 1951: Discharge, 5,520 cfs 8 a.m, June 29 (gage height, 22,80 ft, from graph based
on gage readings).
1948 to April 1951: Discharge, 6,120 cfs Oct. 21, 1949 (gage height, 23.50 ft).
Maximum stage known prior to that of Oct, 21, 1949, 23,2 ft in June 1921, from information by
local resident.

Mean discharge, in second-feet, 1951

Day May June July Day | May June July Day | May June
1 61 10 8651 11 1,24q 35 1,450 21 4 12|
2 182 10 339 12 329 14  2,7400 22 31 12
3 101 10 134 13 80 13 1,050 23 32 467
4 51 19 s4l 14 61 13 245 24 251 1,660
5 54 8 667 15 47, 27 152} 25 22 1,840
6 44 71 2,600 16 47 60 la24 28 17t 1,320
7 38 10 3,1704 17 38 72] 110f 27 15 990!
8 35| 1g 678 18 30 25| 236 28 1 2,240
9 284 31 a25| 19 215 13| 159 29 11 4,470
10 1,440 44 456[ 20 160 19| 84f 30 10 2,390
14 =
154 528
9,460 31,400
0.97] 3.2¢

Moreau River near Jefferson City, Mo.

Location. —Lat 38°30'25", long. 92°15'20", in N} sec. 4, T. 43 N., R. 12 W,, at bridge on U. S.
Highway 54, 5 miles southwest of Jefferson City and 5-3/4 miles downstream from confluence of
North and South Moreau Creeks. Datum of gage is 562,73 ft above mean sea level, datum of 1829.

Drainage area.—531 square miles.

Gage-height record. —Wire-weight gage read once daily below 8 ft and twice daily or more frequently
above. Graph drawn for days of changing stage.

Discharge record. —Stage-discharge relation defined by current-meter measurements. Shifting-
control method used July 15-31.

Maxima, —May-July 1951; Discharge, 16, 500 cfs 8 a.m. July 7 (gage height, 23.75 ft).

1947 to April 1951: Discharge, 23,000 cfs June 23, 1948 (gage height, 27.0 ft, from floodmark).
Flood in 1905 reached a stage of 38,20 ft, flood in 1943 reached a stage of 35.11 ft, and flood in
1929 reached a stage of 32,91 ft, from floodmarks and information by local residents.

Mean discharge, in second-feet, 1951

Day May June July Day | May June July Day May June July
1 72 46 3,670f 11 260 196 1,8900 21 719 283 150
2 249 42 832) 12 217 876 5,360) 22 459 238 133
3 206 38 683Y 13 217 3,980| 11,400f 23 783 1,130 110
4 176 62| 3,800 14 206 389 4,260¢ 24 3291 6,710 95
5 150 43 2,460 15 167 176 794y 25 167 2,430 88
6 125 311 13,400f 16 158 141 459 26 110 832 81
7 102 30| 14,800( 17 150 94 329§ 27 94) 1,890 74
8 g2 48 2,110) 18 125 63 2601 28 87 3,210 70
9 73 186 908)l 19 125 75 206 29 53] 7,300 167
10 141 158 581ff 20 683 59 176§ 30 38| 5,880 125
31 48 - 73
Monthly mean discharge, in second-feet .......ccoieeiieciaciensans 212{ 1,221| 2,237
Runoff, in acre-feet ..... eteciaeann Lesessannae Cereaeenaan teeesne | 13,010f 72,630(137,500
Runoff, ininches ........... Ceveens .. 0.46 2,56 4,86
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Marais des Cygnes River at Melvern, Kans,

Location. —Lat 38°31', long. 95°38', in SW} sec. 3, T. 18 S., R. 16 E., half a mile horth of Melvern
and 13 miles upstream from Long Creek.

Drainage area. —363 square miles.

Gage~height vecord. ~From graph based on once-daily wire-weight gage readings, and graphic compar-~
ison with gage-height records for stations on nearby streams.

Discharge record. ~Stage-discharge relation defined by current-meter measurements below 19, 000 cfs
and by slope-area measurement of peak discharge.

Maxima, —May-July 1951: Discharge, 68,500 cfs 12 m. July 11 (gage height, 30,8 ft, from floodmarks).

1939 to April 1951: Discharge, 29,000 cfs April 23, 1944 (gage height, 26.7 ft).

Mean discharge, in second-feet, 1951

Day May June July Day | May June July Day | May June Jul;
1 4,670 56 935 11 96 528| 39,400 21 140 64 240
2 2,780 47 360 12 93 320! 27,700f 22 289 103 180
3 885 39 915f| 13 91 204| 25,100f 23 860 2,950 2,180
4 3390 34 1,270 14 91 214 4,6108 24 415 2,100 1,110
5 125 31 7104 1s 91 300 718} 25 200 480 275
6 110 35 3,230) 16 88 230! 643fl 28 180 380 220
7 103 1,920 6,920 17 110 130 716Q 27 125 370 260
8 96 3,740 3,940 18 83 125 412f 28 96 455 220
9 958 3,220 797|| 19 82 90 305( 29 70 615 180
10 650 1,180 6,310 20 132 76 270§ 30 62 1,470 150
31 80 - 125
Monthly mean discharge, in second=feet .....c.vovevevevocncass esene 459 719 4,206
Runoff, fn§cre-feet ceseees . 28,210| 42,780|258,600
Runoff, in inches ............... eeieaaa eeeesaens heeeea . 1.46 2,21] 13.38
Gage height, in feet, and disch.n‘)g_g. in second-feet, at indicated time, 1951
. Gage1 Dis- Gage Dis- Gage| Dis- Gage Dis- Gage Dis- Gage Dis~-
g | height| charge [height| charge | height| charge |height| charge | height| charge |height| charge
= July 8 July 9 July 10 July 11 July 12 July 13
2 5.00 58 24.45 10,500 §25.2 14,300
6 10.25 | 1,260 | 730 s 2as | 2a00 oo [T5:300 [ | 0
.8 ’ ’ 13.3 | 2,050 27.9 | 39,500 [25.6 |17,500 |26.9 | 29,500
20.5 7,650 30.6 | 66,500 [26.3 23,800
¥ |15.8q 3,930 7.70 630 | 25.5 | 9,500 30.8 | 68,500 [27.0 | 30,500 [26.6 | 26,500
24,0 10,000 30.5 | 65,500 |27.6 36,500
: ol s |50 | IR R [ HIEREES (i | P
8 ’ 24.2 | 10,200 27.8 | 38,500 [27.8 |38,500 [5.4 | 15,900
24.2 10,200| 26.6 | 26,500 [27.7 37,500
12 112.5q 1,810 | 5.08 64 | 24.3 101500 25.7 18:400 7.5 35:500 3.7 9,700
July 14 July 15 July 16 July 17 July 18 July 18
2
4 121.5 8,300
6 8.6 860 7.2 480
8 118.7 6,370
10
g 15.9 4,030 | 7.8 660 7 .25 500| 8.1 735 | 6.9 400 | 6.4 300
7.45 560,
4 113.5 2,110 8.25 772]
6 7.4 540 8.8 910
8 [11.0 1,410 9.0 960
10 8.8 910
12 9.7 1,140 [ 7.2 480 8.7 885 7.3 510 | 6.8 340 | 6.3 280
July 20 July 21 July 22 July 23 July 24 July 25
2 5.5 125
4 5.5 125 §2.9 1,930
6 5.6 140
lg 6.6 340 1.0 1,410
Y 9.0 960
1; 6.25 270 16.1 240 | 5.8 180j11.6 1,560 9.2 1,010 | 6.3 280
16.0 4,130
s 1629 | 4,930 |7.3 510
16.7 4,770
.8 16.1 | 4,230 | 6.4 300
15.3 3,430
12 6.2 260 |6.0 220 5.6 140]14.8 2:750 6.3 280 [ 6.2 260
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Salt Creek near Lyndon, Kans.

125

Location, —Lat 38°37', long. 95°38', in SW} sec. 34, T. 16 S., R. 16 E., on downstream side of
county highway bridge, 2} miles east of Lyndon.
Drainage area.—111 square miles,
Gage-height record. —Graph based on usually once-daily readings of wire-weight gage, except May 3,
18, 20, 24, June 7, 10, July 14, 21, 27, 30, when there was no gage-height record, and June 8,
when there was insufficient gage-height record.
Discharge record, —Stage-discharge relation defined by current-meter measurements below 6, 000 cfs

and by slope-area measurement of peak discharge.

computed on basis of records for stations on streams nearby.
Maxima, —May-July 1951: Discharge, 36,400 cfs 10 a.m. July 11 (gage height, 17.00 ft, from flood

marks).

Discharge for days of no gage-height record

1939 to April 1951: Discharge, 17,900 cfs (revised) Apr. 22, 1944 and Apr. 16, 1945 (gage
height, 16,0 ft, from floodmark).
Flood of 1935 reached a stage of 20,3 ft, from floodmarks.

Mean discharge, in second-feet, 1951

Day May June July Day | May June July Day May June July
1 2,700 12 158 11 88 62| 17,600{ 21 38 10 70
2 434 8.5 95l 12 73 53| 7,760f 22 249 22 129
3 120 7.0 58 13 50 66| 1,540f 23 291 205 603
4 73 7.0 451 14 30 148 750) 24 65 924 226
5 49 16 48 15 30 123 218§ 25 40 117 90
6 411,370 1,270 16 127 30 182 26 29 683 62
7 30{1,700 993f 17 88 20 428( 27 23 120 270
8 30| 900 158 18 45 15 185 28 18 652 135
9 854 414 71| 19 36 13 127§ 29 12 1,060 69
10 1371 120 4,800] 20 40 11 98§ 30 9.0] 1,360 45
11 - 39
189 342 1,230
11,620| 20,330} 75,610
1.96 3.43] 12.77
Gage height, in feet, and discharge, in second-feet, at indicated time, 1951
. | Gage Dis- Gage | Dis- Gage| Dis- Gage | Dis- | Gage | Dis- Gage| Dis-
3 | height] charge lheight| charge | height| charge |height| charge | height] charge |height| charge
= July 8 July 9 July 10 July 11 July 12 July 13
2 2.89 44 15,15 | 10,000/15.76 | 15,000
4 2.90 45 115.78 | 15,200115.46 | 12,100 | 9.37 | 2,700
6 3.00 58 16,28 | 22,100 {15.03 9,520
8 5.20 550 16,71 | 30,000 14,57 | 8,560} 8.20| 1,920
10 11.69| 4,800 [17.00 | 36,40014.,10 | 7,850
N | 3.57 1511 3.06 67 13.60] 7,100 p6.72 | 30,20013.63 | 7,1401 7.08| 1,250
2 13.911 7,560 16.12119,600/13.13 | 6,470
4 ns.98 | 7,670 15,50 | 12,400{12.64 | 5,840 6.18 790
6 R4,00}| 7,700 P4.94| 9,220[12,13 | 5,280
8 h4,01§ 7,720 p4.54| 8,510(11.62 ) 4,720| 5,60 540
10 p4.06 1 7,790 g4.35 1 8,22011.08 | 4,190
12 | 3.30 105 [ 2,90 45 P4.38 | 8,270 14,95} 9,250(10.51 | 3,680 5.23 392
July 14 July 15 July 16 July 17 July 18 July 19
2
4
g 4.62 186 | 6.25 825
10
g 4.73 219 { 4.53 162 | 5.20 380 ( 4.61 183 | 4.38 126
4
g 4.49 152 | 4.0 270
10
iz 4.69 207 | 4.82 246 |1 4.75 225 | 4.48 150 | 4.28 106
July 20 July 21 July 22 July 23 July 24 July 25
2
4 5.75 600
g 3.98 53
- 6.
10 o2 710
12{ 4,25 100 4.13 77 |5.98 692 | 4.58 175 | 4.21 92
4 5.84 636
g 4.53 162
10 5.63 552
12 4.18 86 5.25 400 [5.38 45214.25 100§ 4.11 74




126 KANSAS-MISSOURI FLOODS OF JULY 1951
Hundred and Ten Mile Creek near Quenemo, Kans.

Location, —~Lat 38°39', long, 95°34', in SE} sec. 18, T. 16 S., R. 17 E., 1} miles downstream from
Dragoon Creek, 5} miles northwest of Quenemo, and 6, 6 miles above mouth. Datum of gage is
921, 98 ft above mean sea level (levels by Kansas State Board of Agriculture).

Drainage area, 321 square miles,

Gage-height record. ~Water-stage recorder graph.

Discharge record, —Stage-discharge relation defined by current-meter measurements below 20, 000 cfs
and by slope-area ement of peak discharge. At stages between 3 and 28 ft, discharge com-
puted using rate of change in stage as a factor. Discharge for period of backwater from
Marais des Cygnes River 8 p.m. July 12 to 12 m, July 15, estimated on basis of normal recession
curve and comparison with stations nearby.

Maxima, ~May-July 1951: Discharge, 38,600 cfs 9 a.m. July 11 (gage height, 28,47 ft), by slope-
area method,

1939 to April 1951: Discharge, 34, 700 cfs Apr. 22, 1944 (gage height, 27,34 ft).

Mean discharge, in second-feet, 1951

Day May June July Day | May June July Day May June July
1 5,220 51 1,01Qf 11 333 2220 27,700 21 204 56 118
2 3,330 41 234 12 180 186] 27,600f 22 479 316 93]
3 525 39 250 13 138 1520 11,0004 23 576 596 143
4 266] 34 244 14 106 1200 1,740 24 200, 2,700 137
5 208 32 37 15 8 140 46 25 130 371 104
6 168 106 1,150 16 137 220 az9fl 26 98 4,760 89
7 140| 3,5000 5,060f 17 18 12 481) 27 75| 2,580 361
8 124 4,840 1,310f 18 162 82| 199l 28 59 656 112
9 650) 2,4Zg 266f 19 118 6 178] 29 55 2,000 68
10 1,170 3 14,804 20 12 5 1504 30 511 2,430 s
- 4
Monthly mean discharge, in second-feet ......... 495 977| 3,096
Runoff, in acre=feet ...vcueuivevenenensonennnnn 30,460 58,150{190,40
Runoff, in inChes .........eeieeeecunrenanans Ceieae 1.78 3.40] 11.19

Gage height, in feet, and discharge, in second-feet, at indicated time, 1951
. |Gage Dis- Gage I Dis- Gage| Dis- Gage Dis- Gage Dis- Gage Dis-
3 |height| charge |height| charge | height| charge |height] charge | hel charge | height| charge
= July 8 July 9 July 10 July 11 July 12 July 13
2 {13.75 2,230) 4.17 289(12.20 3,920 25.701 19,500{27.12| 18,000
4 112,20 1,960 4.10 277|20.80| 10,500|26.73| 29,000|25.62| 21,100(26.91| 17,000
6 |11.00 1,800| 4.05 267124.80| 16,400 26.82].30,400|26.54} 16,000
8| 9.88] 1,830] 4.00 257)24.90| 16,100|28.34| 37,500{27.48] 32,000{26.11} 14,500
10 8,95 1,440 3.98 256125,00| 16,800 27.981 34,900|25.64| 13,000
N | 8.12) 1,280| 3.95 248|24.99| 16,200|27,92| 34,100/28.16| 36,100}25.21} 12,000
2| 7.50] 1,140] 3.92 242|25,00| 16,800 27.95| 34,600(24.86f 10,000
4| 6,88 970| 3.89 236(25.13| 17,300|26.75| 24,100(27.49| 30,800(24.50 7,500
6| 6.25 764] 3.86 230)25.23] 17,800 27.03| 26,200(23.98 5,500
8 | 5.58 576] 3.83 22625.27 18,000{26.08} 21,300/26.71| 24,000|23.00 4,000
10 4.95 443| 3.81 222|25.30| 18,100 26.67| 22,200|21.40 3,500
12 4.45 342 5.05 777|25.41] 19,000(|25.78| 20,000|26.95 | 20,000|19.60 3,000
July 14 July 15 July 16 July 17 July 18 July 19
2 117.65 2,700 4.17 295
4 115.88 2,500 7.04 620| 4.14 290| 6.45 807 -
6 114,55 2,300 4,12 285 3.73 206
8 |13.28 2,000| 5.74 500| 4.09 278f 4.85 421
10 112.00{ 1,800 4.07 274
N 110.95 1,650 4.74 4101 4,05 270] 4.21 296 3.87 194| 3.60 189
2 110.31| 1,500 4.03 263
41 9.80 1,300) 4.41 351) 3.99 255| 4.02 259
6 | 9.38] 1,200 3.96 249 3.65 190
8 8.98 1,080 4.30 3271 3,93 246| 3.90 238
10 | g,s56 940 6.70{ 1,530
12 8.12 820 4.22 307]| 8.07 1,510] 3.82 222] 3.85 190] 3.52 16
July 20 July 21 July 22 July 23 July 24 July 25
2
4 3.19 98
6 3.42 144
8 3.37 134
10
N | 3.46 152 3.29 118} 3.16 92| 3.52 162| 3.39 138] 3.22 104
2
4 3,59 178
6 3.34 128
8 3.53 166
10
12 3.37 134| 3.22 104} 3.12 84| 3.46 152| 3.33 128| 3.12 8

Supplemental records.—July 9, 11 p.m,, 3.83 ft, 269 cfs; July 10, 1 p.m., 24.96 ft,
16,200 cfs; July 11, 9 a.m,, 28.47 ft, 38,600 cfs; July 12, 9 p.m., 26.65 ft,
23,000 cfs.
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Marais des Cygnes River near Quenemo, Kans.

Location, —Lat 88015', long. 95°28', in NW§ sec, 12, T. 17S., R. 17 E., on upstream railing of
county highway bridge, 3 miles east of Quenemo. Datum of gage is 890, 62 ft above mean sea level.
Drai.nage area, —1, 030 square miles,
Gage-height record. ~ Wire-weight gage readings made frequently during flood periods.
Maxima, —May-July 1951: Gage-height, 40.35 ft, 2:30 p.m., July 11,
1922 to April 1951: Gage-height, 38.4 ft, Nov, 17, 1928,
Remarks. —~Records furnished by U. S. Weather Bureau.

Daily stage, in feet, 1951

Day June July Day June July Day June July
1 - 30.8( 11 9.5 38.3% 21 - -
2 - 22.0ff 12 - 39.0} 22 - -
3 - 8.7f 13 - 38.2]) 23 - -
4 - - 14 - 35.3[ 24 21.1 22,2
5 - - 15 - 31.0f 25 25.6 13.1
6 - - 16 - 14.94% 26 15.7 7.3
7 10.0 23.7 17 8.6 16.8§ 27 28.2 -
8 27.0 32.1p 18 - 16.8) 28 16.1 8.5
9 30.3 23.5] 19 - 8.7} 29 21.6 -
10 27.5 25.2§ 20 - - 30 27.3 -
31 - -

Supglemental records — June 9, 10 a.m., 30.49 ft; June 24, 9 p.m,, 26.90 ft; June 27,
a.m., 2 July 1, Sam, 30.90 ft; Julys Zam., 32.30 £t; July 11, 2:30
p.m., 40. 55 ft; July 12, 4 p.m., 39.85 ft; July 15, 6 p.m,, 24.50 ft.

Marais des Cygnes River at Ottawa, Kans.

Location.~ Lat 38°87'. long, 95°16', in NW4 sec. 36, T. 16 S., R. 19 E., at downstream railing of
Main St. Bridge in Ottawa. Datum of gage is 863.26 ft above mean sea level.
Drai.nage area. — 1, 240 square miles.
Gage-height record. —Wire-weight gage readings once daily, more frequently during flood periods.
Maxima. —~May-July 1951: Gage-height, 42.10 ft, 1:30 a.m,, July 12,
1902-5, 1911~-14, 1920 to April 1951: Gage-height, 37.6 ft, Nov. 17, 1928,
Remarks. —Records furnished by U. S. Weather Bureau.

Daily stage, in feet, 1851

Day June July Day June July Day June July
1 2.0 21.7 11 7.4 29.5[ 21 2.1 3.5
2 1.9 19.9f 12 3.5 a1.¢g 22 2.1 3.2
3 1.8 s.gf 13 3.8 40,6} 23 3.7 9.0
4 1.7 4.9 14 2.8 35.3] 24 11.7 13,2
5 1.6 5.9 15 2.5 31.0| 25 19.6 10.1
8 1.8 6.6 16 3.6 27.0| 26 12.6 3.4
7 8.5 15.2 17 5.0 12.8) 27 23.8 3.0
8 16.3 20.6f 18 2.8 11.7) 28 16.9 4.7
9 |1 24.2 21.df 19 2.2 5.0 29 18.3 2.7
10 22.0 19.50 20 2.8 3.9 30 21.5 2.5
31 - 2.2

Supplemental records.— June 9, 12 N, 24.80 ft; July 8, 6 p.m., 22.00 ft; July 10, 12 m,
[s] p.m., 26.40 ft; July 11, 1 p.m., 36.90 £t, 7:30 p.m., 40.50 ft, 12 p.m.,
41. 30 ft July 12, 1:30 a.m,, 42,10 ft; July 16, 6 p.m., 18.60 ft.
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Marais des Cygnes River near Ottawa, Kans. ,

Location, —~Lat 38°37!, long. 95°15', in NW} sec 6, T. 17S., R. 20 E,, three-quarters of a mile
downstream from Skunk Creek and 13 miles southeast of Ottawa. Datum of gage is 858,08 ft above
mean sea level (levels by Corps of Engineers).

Drainage area.—1, 260 square miles.

Gage-height record. —~Water-stage recorder graph except for periods May 1-6, for which graph was
drawn based on once-daily readings of U. 8. Geological Survey wire-weight gage, and 8 p.m,
July 12 to 5 p.m. July 16, for which graph was drawn based on once-daily readings of U. S. Weather
Bureau gage, 13 miles upstream, which were converted by a gage-relation curve,

Discharge record. —~Stage-discharge relation defined by current-meter measurements below 44, 000 cfs
and by slope-area determination of peak discharge.

Maxima, —May-July 1951: Discharge, 142,000 cfs 12 p, m, July 11 to 2 a.m. July 12 (gage height,
42.50 ft), by slope-area measurement.

1902-5, 1918 to April 1951: Discharge, 75,000 cfs Nov, 17, 1928 (gage height, 38.65 ft).

Mean discharge, in second-feet, 1951

Day May June July Day | May June July Day May ] June Jul:
1 4,860 224| 9,570f 11 6,070 2,080 59,000{ 21 788| 256 665
2 9,180 198] 7,170 12 1,330 796| 134,000] 22 748 461 536
3 8,950 163 1,740f 13 786 759] 90,900| 23 1,800 983| 2,460
¢ 3,480 143 1,140 14 585 527| 39,100] 24 1,740| 4,410| 3,560
5 856 128 1,360 15 464 449 12,700 25 794 6,540| 2,030
6 646 140| 1,860 16 434f 1,080] 8,990) 26 518| 7,120 713)
7 519] 3,290 5,1408 17 753| 1,030 3,800f 27 383| 10,600 886
8 440l 6,940 8,790f 18 845 464! 2,900} 28 326{ 7,730 945
9 723| 11,200{ 7,810 19 740 325 1,110§ 29 286] 8,530 478
10 8,040 8,780 10,200f 20 635 440 g2z 30 241 9,750 385
31 230 - 305
' Monthly mean discharge, in second-feet . 1,887 3,184 13,580
Runoff, in acre-feet .......... 115,400] 189,500| 835, 200
Runoff, in inches ....... et teeereaneiaaranan 1.72] 2.82] 12.43
Gage height, in feet, and discharge, in d-feet, at indicated time, 1951
Gage Dis- Gage Dis- Gage| Dis- Gage | Dis- | Gage | Dis- Gage| Dis~
§ height| charge |height| charge | height| charge |height] charge | height| charge [ height| charge
= July 8 July 9 July 10 July 11 July 12 July 13
2 15.83] 5,230] 29.33] 13,400 42.50{142,000
4 |20.79 8,090 23.02f 9,430/18.33] 6,620]29.77| 13,700 42.44/140,000| 41.5 13,000
6 20.73| 8,060{30.31{ 14,100 42.46|140,000}
8 |21.53 8,540 22.48] 9,110/ 22,95 9,390|31.43| 15,500 42.35(136,000[ 41.0 03,000
10 24.63| 10,400|32.58| 20,600 42.35|136,000
N |22.18 8,930 21.30] 8,400]25,77| 11,100|34.98| 41,800 42.20|130,000| 40,1 | 89,700
2 26.60| 11,600{37.63| 67,300] 42.20]130,00f
4 |22.67) 9,22019.28] 7,190{27.43| 12,100]39.53| 86,800 42.24|132,000| 39.2 | 79,200
8 28.08( 12,600} 40.73]103,000] 42.27|133,000]
8 |23.0 9,430] 16.65| 5,680|28.48| 12,800|41.63{119,000f 42.25(/132,000! 38.3 | 70,000
10 28.81| 13,100|42.25/135,000| 42.0 (124,000
12 |23.15] 9,510[14.67| 4,590|29.06| 13,200{42.50|142,000| 41.8 |119,000| 37.5 |62,000
July 14 July 15 July 16 July 17 July 18 July 19
2
g 36.6 | 53,000{32.1 | 14,000|28,1 | 10,500(15.85| 4,060{14.26| 3,440| 7.27| 1,300
12 35.8 | 45,200{31.3 | 12,600|27.5 | 10,100/14.95| 3,700{13.85 3,300 6.65| 1,150
g 35.1 | 38,900/30.7 | 12,100{26.6 9,560|14.67| 3,590[13.23| 3,080 6.28| 1,050
é 34.3 | 31,700{30.0 | 11,600(25.3 8,780(14.865| 3,580|12.41f 2,790| 6.03 988
18 33.6 | 25,400]29.4 | 11,200|22.28| 7,040|14.65| 3,580/10.73| 2,250 5.87 945
32 32,8 ] 18,900]28.8 | 10,900)18.11} 5,020|14.59 3.§§§% 8.27| 1,540] 5.75 912
July 20 July 21 July 22 July 23 July 24 © July 25
2 4.63 603
4 7.25| 1,290 13.11| 3,040
6 | 5.59 869 10.23| 2,100|14.23| 3,430
8 12.10| 2,680 11.53| 2,490
10 13.08] 3,030
N | 5.4 821| 4.85 666 4.41 539[13.26| 3,090(15.03| 3,730{ 9.49| 1,880
2 13.16| 3,060
4 . 13.03| 3,010 7.73| 1,410
6| 5,28 778 12.94| 2,980{15.24| 3,820
8 12.87( 2,950 6.57| 1,130
10 12.92| 2,970
12 | 5,08 732| 4.61 597| 4.18 472[13.18| 3,060/14.37] 3,480| 5.83 934

‘Supplemental record.-—July 23, 1 a.m., 4.18 ft, 472 cfs.
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Marais des Cygnes River at Osawatomie, Kans.

Location, — Lat 38930', long. 94°258!, in NE} sec. 10, T, 18 S., R. 22 E., on downstream side of
pumping plant building of City Water Plant at Osawatomie, Datum of gage is 816,15 ft above
mean sea level.

Drainage area. -1, 627 square miles.

Gage-height record, —Staff gage read once or more daily during flood periods.

Maxima, - May-July 1851: Gage-height, 50,30 ft, 9:30 p.m., July 12.

1944 to April 1951; Gage-height, 42.1 ft, April 17, 1945,

Stage of 44, 32 ft occurred Nov. 18, 1928,

Remarks, - Records furnished by U. S. Weather Bureau.

Daily stage, in feet, 1951

Day June July Day June July Day June July
1 - 34.2( 11 28.0 33.6[ 21 - -
2 - 34.3) 12 - 47.9) 22 - -
3 - 31.5§ 13 - 50.04 23 - -
4 - - 14 - 45.7)| 24 22.0 24.0
5 - - 15 - 41 .4) 25 26.3 -
6 - 20.0} 16 - 37.5) 26 30.0 -
7 - 21.18 17 - 35.7)f 27 32,3 -
8 - 24.8% 18 - 30.9§ 28 33.2 -
9 28.8 26.1f 19 - - 29 32.1 -
10 30.7 29.2) 20 - - 30 33.8 -
31 - -

Supplemental records.— June 28, 11 a.m,, 33.40 ft; July 1, 11 p.m. 34.40 ft; July 9,
11 a.m,, 2.2 %, 7 p.m., 25.90 £t; July 11, 7 p.m., 37.90 ft; July 12, 7 p.m., 50.20
ft, 9:30 p.m., 50.30 ft; July 13, 7 p.m., 48.40 ft.
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Pottawatomie Creek near Garnett, Kans.

Location. ~Lat 38°20', long. 95°15', in SW} sec. 6, T. 20 S., R. 20 E., at bridge on U. S. Highway 59,
a quarter of a mile downstream from confluence of North Pottawatomie and Cedar Creeks, a quarter
of 2 mile upstream from Atchison, Topeka & Santa Fe Railway bridge, and 4 miles north of Garnett.
Datum of gage is 873.2 ft above mean sea level, datum of 1929, Kansas City supplementary adjustment
of 1943,

Drainage area. —334 square miles.

Gage-height record. ~Graph drawn on basis of wire-weight gage readings made generally once daily,
more frequently during high stages.

Discharge record. —Stage-discharge relation defined by current-meter measurements below 14, 000 cfs
and extended to peak stage on basis of contracted-opening determination. For stages between 7 and 30 ft,
discharge computed using rate of change in stage as a factor.

Maxima, ~May-July 1851: Discharge, 45, 300 cfs 10 p. m. July 11 (gage height, 32,30 ft).

19/39 to April 1951: Discharge, 23, 600 cfs Apr. 23, 1944 (gage height, 30.6 ft, from graph based
on gage readings), from rating curve extended above 14,000 cfs on basis of velocity-area studies.
Flood of Nov, 16, 1928 reached a stage of approximately 32.2 ft (discharge, 49,000 cfs},

Mean discharge, in second-feet, 1951

Day | May June July Day | May June July Day May June July
1 6,020 46 3,510f 11 494 230| 24,400) 21 200 235 110
2 1,820 42 435 12 210 856| 21,300( 22 634 261 98
3 326 30 230 13 144 385 8,950 23 [ 1,150] 4,550 4,350
4 188 15 238l 14 110 130| 1,650 24 280| 7,350| 2,230
5 140 16 260 15 85 97 378 25 155| 1,960 181
6 110 23| 317\ 16 173 871 216( 26 110 2,390 250
7 84 496 3,060| 17 768 278] 3,040) 27 85{ 1,960 110
8 74 934 632) 18 233 125 677| 28 | . 58| 2,490 85
9 158 1,110 250[| 19 187f 1,900 198§ 29 58| 4,570 87
10 1,930 132} 10,100) 20 282 431 137} 30 44] 10,800 52
31 46 - 35
Monthly mean discharge, in second-feet .........ooneevesesceansaans 528f 1,483 2,824
Runoff, in acre-feet .........cociviiniieiieninnecenns . 32,440| 88,250|173,600
Runoff, in inches ...... heerieeeeas 1.82 4.95 9.74
Gage height, in feet, and discharge, in second-feet, at indicated time, 1951
. |Gage | Dis- | Gage| Dis- | Gage| Dis- [ Gage l Dis- | Gage| Dis- [ Gage] Dis~
g height{ charge |height charge | height| charge |height| charge | height| charge | height charge
T July 8 July 9 July 10 July 11 July 12 July 13
2 5.52 288[12.00| 1,960{29.22] 14,700 ) 28.52| 13,100
4 5.36 271]/18.90( 4,580(29.20( 14,600|31.50] 34,900{29.00| 15,009
6| 9.68 693| 5.22 257|23.32| 7,420(29.20] 14,900 29.16( 14,104
8 5.10 245|24.80| 8,580|29.34| 16,400{30.60| 24,000}28.80| 11,40d
10 5.00 235|26.20) 10,300(29.66| 17,600 28.27| 9,830
N | 7.55 547| 4.91 226|27.10| 11,600(30.18| 20,100{29.68| 15,300|27.63| 8,619
2 4.85 220|27.72| 12,400(30.46| 22,500 26.92{ 7,239
4 4,80 215|28.24] 13,200(30.70| 25,100|29.11| 13,300}26.10| 6,120
6| 6.43 424] 4.77 212]28.62| 13,800(31.32| 32,600 25.23| 5,330
8 4.76 211|28.92( 14,300{31.88] 39,800(28.79| 12,500| 24.35| 4,70Q
10 4.77 212|29.12] 14,900|32.30| 45,300 23.40| 4,130
12 | 5.70 315| 6.95 502{29.24| 14,900(32.18| 43,700|28.57| 12,100]|22.42| 3,70
July 14 July 15 July 16 July 17 July 18 July 19
2 6.85 439/16.90| 1,680
4 {20.30| 2,800 12,00| 1,910|14.25] 1,160
6 6.82 435 16.70| 3,650|11.45 800
8 |17.85| 2,060 19,10| 4,610| 9.25 586
10 20.161 4,100{ 8.01 498
N 114.35| 1,380| 6.35 369| 5.07 208(19.75| 2,680 7.25 480| 4.89 189
2 17.80| 2,180 6.72 421
4 (11,28 920 17.22| 3,430| 6.32 365
6 5.96 315 19.34| 4,720| 6.02 323
819,03 629 20.80| 4,610/ 5.80 296
10 20.34| 2,930{ 5.62 274
12 | 7,65 513]| 5.65 278] 4,70 170]18.80] 2,240 5.47 254| 4.51 15
July 20 July 21 July 22 July 23 July 24 July 25
2 3.87 94| 9.25| 1,190|23.70| 4,680
4 3.85 92(12.10] 1,990{22.95| 3,860
6 3.85 92{14,458| 2,790l21.6e5| 3,270| 4.58 158
8 3.85 92(16.60| 3,590|20.40| 2,830
10 3.85 92|18.30| 4,230(19.15]| 2,480
N | 4.36 136| 2.04 108! 3.85 9219.85| 4,840{17.87| 2,130| 4.54 154
2 3.86 93|21.20| 5,540|16.37| 1,760
4 3,87 94|22.38| 6,180(14.70| 1,340
8 3.87 94l23.27] 6,270{12.20 864l 4.88| 184
8 3.88 95|23.90| 6,510( 6.55 397
10 3.90 97 |24.19| 6,090( 5.25 230
12 | 4,24 126| 3.87 94| 5.10 212|24.12{ 5,610] 4.89 189( 5.47 25
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Big Bull Creek near Hillsdale, Kans.

Location. —Lat 38°38', long, 94°53', in NE} sec. 29, T. 16 S., R. 23 E., at county highway bridge,
one-half mile upstream from Ten Mile Creek, and 4 miles southwest of Hillsdale. Datum of gage
is 848,22 ft above mean sea level (levels by Kansas State Board of Agriculture).

Drainage area. —~147 square miles.

Gage-height record, —From graph based on once-daily readings of wire-weight gage, except June 26
and July 5, when there was insufficient record to construct the graph. Due to faulty intake, the
water-stage recorder record was used only as a guide to graph.

Discharge record, —Stage-discharge relation defined by current-meter measurements below 290 cfs,
peak discharge from slope-area determination.

Maxima. ~May-July 1951: Discharge, 45,200 cfs 12:30 p,m. July 11 (gage height, 25.82 ft).

1948 to April 1951: Gage height, 22.50 ft, 12 m. May 21, 1949, from graph based on gage
readings.

Mean discharge, in second-feet, 1951

Day May June July " Day | May June July Day May June July
1 34 286 11 85 21 154 47
2 25 133 12 159 67 2z 214 45
3 170 22 13 1086 67 23 222
4 108 21 14 79 54 24 106 97
5 73 19 goff 15 76 187ff 25 79, 139 62
6 64 67 16 131§ 26 61 52,
7 55, 17 166 27 48, 39
8 48 18 117 82 10s5) 28 38 36
9 19 79 29 35 33
10 146L 20 137 soff 30 34 28
| 31 41 26
Monthly mean discharge, in second-feet .......c.eoevnviernenanss s - - -
Runoff, in acre-feet . . cevseraaenan - - -
Runoff, in inches ....... caseonss ceseastastnotrasonss - - ~

\ Gage height, in feet, and discharge, in second-feet, at indicated time, 1951

. Gage] _ Dis- GageL Dis- | Gage| Dis- [ Gage[ Dis- | Gage l Dis- | Gage[ Dis-
g height] charge }height] charge } height charge lheight| charge | height] charge | height] charge |
i July 8 July 9 July 10 July 11 July 12 July 13

2 3.10] 154{13.10 10.80 21.27 20,50

4 3,08 150|15.70 11.00 20.62 19.35

6| 3.40 227 | 3.06 14618.00 16.00 20.59 17.00

8 3.03 139|18.87 21.30 20.94 13.50
10 3.01 135(18.97 23.00 21.22 10.00

N | 3.27 194 | 3.00 133|18.93 25.72 21,46 7.75

2 2.97 128(18.97 25.32 21.72 6.50!

4 2.95 124/18,90 24,27 21.82 5,92

6| 3.19 175 | 3.Q0| 133§18,35 23.37 21.77 5.42

8 3.05 144/17.13 22.72 21.67 4.92
10 2.92 119{15.08 22.26 21.49 4.56
12 | 3.12 159 | 6.20 12,80 21.82 21,12 4.30

July 14 July 15 July 16 July 17 July 18 July 19

2 3.05 144| 5.40

4 3.03 139] 6.55

61 3.90 3.01 135| 5.83

8 2.98 129] 4.60 2.84 105
10 2.95 124| 3.88

N 3.65 3.22 82| 2.94 122| 3.70 2.67 78
2 2.92 119] 3.50 255

4 2,90 115 3.40 227 2.76 92

6| 3.52 261 2.88 112| 3.30 .202

8 2.86 108| 3,22 182
10 2.92 1191 3.13 161
12 | 3,43 235 | 3.07 148) 3.50 255] 3.07 148l 2.74 88l 2,63 13

July 20 July 21 July 22 July 23 July 24 July 25

2 3.20 177

4 6.70

6 10,40

8 13,00
10 16.10

N | 2.51 58 | 2.38 44] 2.38 44)14.40 2.80 98| 2.52 59
2 11.00

4 7.80

6 4.60

8 3.00 133
10 2.90 115
12 } 2.48 53 | 2.41 47| 2,40 46| 2.90 115{ 2.65 76| 2.47 54

Supplemental records.-—July 11, 3 a.m., 9.95 ft; 12:30 p.m., 25.82 ft, 45,200 cfs.
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Marais des Cygnes River at La Cygne, Kans.

Location, —Lat 38°21', long. 94°46', in sec. 32, T. 19 S., R. 24 E., at downstream end of second
concrete pier from right bank of bridge on State Highway 35 at La Cygne. Datum of gage is 776,01 ft
above mean sea level {levels by Kansas Highway Commission) .

Drainage area,—2, 731 square miles.

Gage-height record. —Staff gage readings once daily during flood periods.

Maxima. — May-July 1951: Gage-height, 36.2 ft, July 13,

1928 to April 1951: Stage 33,2 ft, Nov. 18, 1928,

Remarks. —Records furnished by U. S. Weather Bureau.

Daily stage, in feet, 1951

Day June July Day June July Day June July
1 - 30,74 11 27.6 29.2j 21 16.3 14,0
2 - 30.34 12 25.3 32.8)1 22 - -
3 - 30.2)f 13 - 36.21 23 - -
4 - 30.1 14 - 35,0|f 24 23.7 22.0
s - 26.6§ 15 - 32.7] 25 25.1 22,5
6 - 24.8f 16 - 31,80t 26 26.9 18.7
7 - 25.9f 17 20.2 31.1f 27 29.0 -
8 17.6 24.2% 18 - 30,4f} 28 29.8 -
9 24.5 24.6ff 19 - 29.7) 29 30.4 -
10 27.3 26.4) 20 - 25.6[ 30 31.0 -
31 = =

2]

Supplemental records.— June 30, 12 m, 31.10 ft; July 3, 5 p.m., 30.30 ft; dJuly 7, a.m.,
53.19 Tt; July 9, 6 p.m., 24.20 ft; July 12, 6 p.m., 33.40 £t; July 14, 6 p.m.,
34.00 ft; July 15, 6 p.m., 32.40 ft; July 19, 6 p.m,, 29.20 ft.
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Marais des Cygnes River at Trading Post, Kans.

Location, ~Lat 38%15', long. 94°41', in SE} sec. 5, T. 21 8., R. 25 E., at bridge on U. 5. Highway
69 at Trading Post, 1 mile upstream from Big Sugar Creek. Datum of gage is 761,16 it above mean
sea level, datum of 1929,

Drainage area, —2, 910 square miles,

Gage-height record. —Water-stage recorder graph except for period 6 a.m. July 13 to 12 p. m, July 14,
for which a graph was drawn based on floodmark and shape of graph on adjacent days, and July 15-22,
for which a graph was drawn based on twice-daily wire-weight gage readings. '

Discharge record. —Stage-discharge relation defined by current-meter measurements below 110, 000 cfs
and extended to peak stage on basis of area-velocity studies.

Maxima. ~ May-July 1951: Discharge, 148,000 cfs 2 to 4 a.m. July 14 (gage height, 38.12 ft, from flood-
mark in gage house) .

1921-23, 1928 to April 1951: Discharge, 120,000 cfs Nov. 18, 1928 (gage height, 34.45 ft), froin
rating curve extended above 74, 000 cfs.

Mean discharge, in second-feet, 1951

Day May June July Day | May June July Day May June July
1 2,050 892 51,7004 11 7,620| 14,200 25,400 21 2,500{ 7,600] 10,100
2 8,730 703 39,600{ 12 [ 10,100 13,900 58,2000 22 3,430 3,670 3,790
3 12.109 s86 32,5000 13 7,940 7,620 126,000f 23 3,550, 4,880 2,560
4 13,300} 508 32,800 14 2,900 2,590( 141,0008 24 4,240| 13,100 8,090
5 13,000} 446| 26,800f 15 1,490 1,560| 106,000 25 4,260{ 15,800| 9,560
6 6,970 4300 16,800f 16 1,220 4,540 71,400f 26 2,500 16,900{ 8,430
7 1,810 2,870 15,500 17 2,740 8,830 52,400f 27 1,450| 20,800| 3,600
8 1,240f 7,280 14,000 18 3,220 5,860 39,4008 28 1,050, 23,200[ 1,600
9 1,050 11,400 12,000] 19 z,ssd 2,110 30,200f 29 868 29,700| 1,810
10 2,320 13,600 12,700§ 20 2,570, 3,650 19,800 22 798 44,200 1,660
1. = 876
Monthly mean discharge, in second-feet .........o0vviiiriiennrianns 4,204 9,441 31,490
Runoff, in thousand acre-feet .........cc0uevvvnnanss 258.5 561.8 1,936
Runoff, in inches ...... vesesecsaanan ST 1.67 3.62] 12.48
Gage height, in feet, and discharge, in second-feet, at indicated time, 1951
., |Gage | Dis- | Gage| Dis- Gagel Dis- | Gage | Dis- | Gage| Dis- | Gage| Dis-
3 | height]| charge |height| charge [height| charge [height| charge | height| charge | height| charge
o July 8 July § July 10 July 11 July 12 July 13
2
4 126.14 14,700 26.57| 16,600]| 28.84| 39,400|34.96|107,004
6 25.04| 12,400|24.65( 11,800
18 25.99| 14,300 26.98| 19,500{29.40| 45,000{35.97(119,009
N [25.83f 14,000{24.79| 12,000{25.14| 12,600{27.50| 25,700|30.26( 53,900{36.78{129,000
2
4 125,65 13,600 27.93| 31,100{31.54| 67,900{37.39(137,00Q
6 24.52| 11,600|25.51} 13,300
13 25.47} 13,200 28.20] 33,600|32.49( 78,400]37.83|144,00(
12 }25,.30] 12,900)24.30| 11,200|26.18] 14,800|28.52} 36,500]|33.81| 92,900(38.07}|147,00Q
July 14 July 15 July 18 July 17 July 18 July 19
2 138.12]148,000
4 [38,12|148,000
6 35.73|116,000|32.48| 78,300}30.48| 56,300[29.13| 42,300{28.12| 32,90(
1(8) 38.01{146,000
lé 37.76{143,000{34.87|105,000{31.78{ 70,600(30.14| 52,500(28.81{ 39,100{27.84{ 30,109
4 137.43(138,000
6 34.03| 95,400|31.18| 64,000|29,74| 48,400|28,51} 36,400|27.64| 27,704
13 37,02|132,000
12 136.56]126,000{33,23]| 86,500|30.75] 59,200|29,43] 45,300|28,29 34,400]27,48] 25,40
July 20 July 21 July 22 July 23 July 24 July 25
2 17.90| 6,000| 4.32| 1,850(13.42| 6,310{19.11] 9,43q
4 |27.37| 23,900(|25.24| 12,800(16.80| 5,450( 4.14] 1,740{14.43( 6,820/19.20{ 9,494
6 15.63| 4,950| 4,07} 1,690(15.36} 7,280[(19.26| 9,530
8 127.23| 22,200|24.36( 11,300{14.33| 4,470{ ¢.02| 1,650/16.21| 7,700{19.32 9,574
10 12.83| 3,940| 4.02] 1,650|16.89| 8,040|19.36] 9,600
N l27.03| 20,000|23.28| 9,960{11.24]| 3,450| 4.11| 1,720{17.44| 8,360|/19.40| 9,63(
2 9.63| 3,040| 4.40| 1,920{17.98] 8&,690119,41} 9,64Q
4 l26,75| 17,600}22.00] 8,700| 8.33| 2,780)'s5.251 2,400/18.30] 8,880]19.41] 9,64
6 7.14| 2,550 6.93| 3,170{18.53| 9,020|19.40f 9,630
13 26.38] 15,600{20.50{ 7,550| 6.15| 2,370} 8.,92] 4,060118,71} 9,150/19.36] 9,600
lg 5.301 2,190|10.82f 5,010/18.87| 9,260/18.30| 9,560
25.89] 14,100}18.89f 6,530f 4.68{ 2,000}12.25} 5,720]19.00} 9,350J19.21} 9,50
Supplemental record.—July 10, 1 a.m,, 24.26 ft, 11,200 cfs. .




134 KANSAS-MISSOURI FLOODS OF JULY 1951
Big Sugar Creek at Farlinville, Kans,

Location. —Lat 38°14'25", long. 94°51'05", in NWj sec. 11, T. 21 S., R. 23 E., at bridge on State
Highway 7, at Farlinville. Datum of gage is 783. 92 ft above mean sea level (levels by Kansas State
Board of Agriculture).

Drainage area. —198 square miles,

Gage-height record. —Graph drawn on basis of once-daily wire-weight gage readings, with more frequent
readings made during periods of high stage. Readings of June 9, July 23-28, are doubtful and were
not used.

Discharge record. —Stage-discharge relation defined by current-meter measurements below 4, 000 cfs
and by contracted-opening det ermination at 24, 000 cfs. Discharge for days of doubtful gage-height
record estimated on basis of records for stations on streams nearby.

Maxima. —May-July 1851: Discharge, 22,500 cfs 10 p.m. July 11 (gage height, 28.1 ft).

1929-32, 1948 to April 1951: Discharge, 7, 550 cfs (revised) July 7, 1949 (gage height, 24.96 ft).
Flood of November 1928 reached a stage of 31,9 ft, datum in use February 1929 to June 1932,

Mean discharge, in second-feet, 1951

Day May June July j Day)] May June July Day May June July
1 719 50 1,770f 11 312 72{ 15,200§ 21 530 513 367
2 885 41 695 12 276 103| 12,500 22 373 513 122
3 245 36 5341 13 264 71 7,970) 23 224 12,7401 1,600
4 150 35 1,220) 14 264 61 1,7308% 24 108 3,470 800
5 123 32! S5l2) 15 260 65 518} 25 80} 1,100 500
6 116 35 550f 16 258 583 3991l 26 77} 2,070 540
7 105 591 1,240 17 466 298 1,150) 27 67 1,580 140
8 95 349 482§ 18 232 206 742( 28 67 1,210 110
9 67 300 332§ 19 208 110 556| 29 50 2,540 84
10 371 113 7,300 20 204 1,400 489f 30 56 11,300 66
31 53 - 39
Monthly mean discharge, in second-feet ..........ccviiiieannnnns een 236 1,053| 1,944
Runoff, in acre-feet . 14,510 62,650(119,500
Runoff, in inches ... 1.37 5.93| 11.32
Gage height, in feet, and discharge, in second-feet, at indicated time, 1951
s | Gage Dis- Gage Dis- GageT Dis~ Gagel Dis- Gage Dis- Gage Dis-
3 |height] charge jheight] charge | height| charge |height| charge | height| charge ;height| charge
o July 8 July 9 July 10 July 11 July 12 July 13
2 7.0 534(27.7 | 12,700| 28.2 | 14,500{26.2 | 9,320
4 9.0 740127.7 | 12,7001 27.7 | 12,700]26.2 | 9,320
61 7.2 554 |5.2 336|11.5 1,030/27.7 | 12,700 27.5 | 12,100{26.3 | 9,480
8 16.2 1,910427.8 | 13,000| 27.6 | 12,400]| 26.7 |10,200
10 21.0 3,860(27.85| 13,200(27.7 | 12,700] 26.8 {10,400
N 6.2 446 | 5.1 324 26.8 10,400]27.9 13,400] 27.8 13,000] 26.5 9,800
2 27.2 { 11,300128.0 | 13,700 27,75{ 12,800|25.5 | 8,300
4 27.6 | 12,400{28.4 | 15,500{27.7 | 12,700| 24.5 | 7,000
6| 5.7 391 15.0 312|27.8 | 13,000{28.7 | 17,600}27.5 | 12,100 23.6 | 6,040
8 27.8 | 13,000|28.9 | 19,800/ 27.1 | 11,000]22.8 | 5,070
10 27.75] 12,800§29.1 22,500| 26,7 10,200} 21.6 4,270
12 | 5.3 347 |5.5 369(27.75] 12,800|28.8 | 18,600| 26.2 9,320/ 20.6 | 3,620
July 14 July 15 July 16 July 17 July 18 July 18
2 6.0 424
4 8.5 685 10.5 910
6 (17.8 ) 2,390 12.0 1,090 7.5 584
8 13.9 1,380 9.2 762
10 14.3 1,460
N 14,3 1,460 {6,7 501] 5.7 391f14.4 1,480| 8.4 674 7.2 554
2 14.2 1,44
4 13.8 1,360 8.1 644
6 110.7 934 13.5 1,320 7.0 534
8 13.2 | 1,270 7.8 614
10 12,7 1,200
12 | 7,9 624 {6.2 146| 5.5 369{12.1 1,100{ 7.6 594 6.8 512
July 20 July 21 July 22 July 23 July 24 July 25
2
4
6 | 6.7 501 |5.83 408| 3.80 180
8
. |10
N1 6.6 430 |5.45 368| 3.13 97
2
4
© 8.5 479 }5.08 329| 2.76 83
8
10
12 ]| 6.3 457 [4.57 270| 2.69 45




MISSOURI RIVER BASIN 135
Little Osage River at Fulton, Kans,

Location, —Lat 38%01'20", long., 94%42'50", on line between sec. 35, T. 23S., R. 24 E., and sec. 30,
T. 23 8., R. 256 E., on U. S, Highway 69 and three-quarters of a mile north of Fulton.

Drainage area.—295 square miles.

Gage-height record. —Graph drawn on basis of once-daily readings of wire-weigh* gage, except for
July 11-13, 15, 26-31,

Discharge record. — Stage-discharge relation defined by current-meter measurements below 13,000 cfs
and extended to peak stage by logarithmic plotting. Discharge for periods of no gage-height record
estimated on basis of weather records and records for stations nearby.

Maxima. - May-July 1951: Discharge, 15,400 cfs 4:30 p. m. July 12 (gage height, 28,75 it).

Flood of June 30 reached approximately same stage and discharge.
1948 to April 1951: Discharge, 16,400 cfs July 19, 1950 (gage height, 29.3 ft, from graph based
on gage readings), from rating curve extended above 13, 000 cfs by logarithmic plotting.

Remarks. —Records poor,

Mean discharge, in second-feet, 1951

Day May June July Day | May June July Day May June July
1 20| 134 5,610f 11 366 30 13,500( 21 330 878 142
2 30 105| 1,620 12 210 109| 13,800| 22 308 2,170 204
3 45 45|  e4s20f 13 312 40| 10,100{ 23 298| 3,000 - 147
4 33 31 3,500/ 14 267 57| 2,830F 24 299 4,590 62
5 30 43| 4,240 15 230 143 615{ 25 282| 2,140 56
6 78| s22| 1,150 1s 170 160( , 354f 26 204 665 53
7 78] 1,220 224] 17 267) 1,430 50
8 76 508 182 18 211y | 5,210 47
9 75 428 174f 19 160 7,490 45
10 653 193] 4,790 20 146| 12,900 41
142 - 37
Monthly mean discharge, in second-feet .. 189 1,s02| 2,128
Runoff, in acre-feet .............eoueen 11,640/ 89,380|130,800)
Runoff, ininches ..........c.c.0vnvunenn . 0.74 5.68 8.32]
Gage height, in feet, and discharge, in second-feet, at indicated time, 1951
. | Gage Dis- | Gage Dis- Gage| Dis- Gage Dis- | Gage | Dis- Gage| Dis-
g height| charge |height| charge | height| charge |height| charge | height| charge |height charge
o July 8 July 9 July 10 July 11 July 12 July 13
y
2 5.6 275(27.0 | 12,400{27.3 | 12,900
g 6.5 490|27.0 | 12,400|27.2 | 12,700|27.5 |13,200
8.0 890(27.0 | 12,400{27.1 | 12,600
2 10,0 | 1,600|27.2 | 12,700|27.2 | 12,700|26.6 [11,800
12.0 2,400(27.4 | 13,000{27.3 | 12,900
¥lsa 182| 5.10 180(15.0 | 3.200|27.7 | 13.500{27.6 | 13,400{25.3 |10,200
18.8 4,500 |28.2 | 14,400|28.2 | 14,400
¢ 21.7 | 6.,460|28.6 | 15.,100|28.75] 15,400[24.0 | 8,600
24,0 | 8,600/28.5 | 14,900|28.7 | 15,300
v R | Memlans | inama | 1) | o
. . . s
12 | 5,05 172| 5.00 164(27.0 | 12.400]27.5 | 13.200|28.1 | 14,200|20.4 | 5,480
July 14 July 15 July 16 July 17 July 18 July 19
2 [19.98] 5,190
4 (18.68| 4,440
6 [17.38] 3,840 6.10 390 7.31 692 6.17 408
8 [16.02| 3,410
10 [14.71{ 3,140
N |13.52 g,eso 5.93 349| 7.73 8o9| 8.79 s562| 6.14 400
2 {12.13 440
4 |10.81] 1,920
6| 9.46| 1,380 5.76 310| 7.66 788 6.09 388
8 | 8.59] 1,070
10 | 8.23] 959
1z { 7.95 875| 6,35 452 5.64 284 7.45 728| 6.26 430| 5.97 359
July 20 July 21 July 22 July 23 July 24 July 25
2 4.70 121
4 4.71 122
6 4.93 154 4.73 125| 5.20 197
8 4,76 129
10 4.76 129
g 5.69 295| 4,76 129 4.98 158 4.81 136| 4.27 59| 4,23 55
5.79 317
4 5.76 310
& 4.69 120| 5.70 297| 4.51 96
8 5.63 282
10 5.56 267
12 | 5,29 213| 4.68 120 5.48 250} 4.38] . 71| 4.26 58] 4.22 54

212676 0 - 52 - 10




136 KANSAS-MISSOURI FLOODS OF JULY 1951
Marmaton River near Fort Scott, Kans,

Location. ~Lat 37052', long. 94°40', in NW4 sec. 21, T. 258., R, 25 E., at old military highway
bridge, 2 miles northeast of Fort Scott, 2} miles downstream from Mill Creek, and 2} miles west
of Kansas-Missouri State line.

Drainage area. ~411 square miles.

Gage-height record. —Water-stage recorder graph except for periods July 6 to 4 p.m. July 8, 10 a,m.
July 19 to July 23, 25, 27, 28, for which graph was drawn based on once-daily wire-weight gage
readings, and May 30 to June 1, July 24, 26, 29, 30, when there was no record. Record for period
June 2-5 doubtful due to poor intake action.

Discharge record, —Stage-discharge relation defined by current-meter measurements. Discharge
between 400 cfs and 8,000 cfs computed by using rate of change of stage as a factor. Discharge for
days of no gage-height record estimated on basis of trend of flow.

Maxima, —May-July 1951: Discharge, 27,800 cfs 1:30 p. m., June 30 (gage height, 35,96 ft).

1921-25, 1929 to April 1951: Discharge, 34, 200 cfs May 18, 1943 (gage height, 36.90 ft).
Maximum stage known, 42,34 ft in 1915,

Mean discharge, in second-feet, 1951

Day May June July Day | May June July Day May ‘ June
1 95| 80 16,300f 11 36 157 20,300 21 182 3,090
2 338 78 2,540 12 168| 3470 12,600) 22 8, 28! 3,000
.3 214 78 1,120f 13 113 448 5,360 239 5,30 6,530
4 120 80 7,510 14 91 154 1,7300 24 1,270 13,300
5 97| 81 4,670 15 79 109 750 25 476 8,380
6 87 115] 1,240 16 114 498| 463|| 26 27 3,010
7 83 21§ 54 17 281 145 1,5404 27 192 2939
8 70 331 314j 18 131 87, 833f| 28 14 487
9 64 687 ses5f 19 90| 688 329 29 118 5,990
10 444 288 10,90 20 80 2,970J 202, g(l) gg 24,500
Monthly mean discharge, in second-feet .............. PPN Creseees 830 2,584 2,925
Runoff, in acre-feet ...,. 38,750 153,800 179, 800)
Runoff, in inches ...... 1.77 7.01 8.20
Gage height, in feet, and discharge, in second-feet, at indicated time, 1951
5 | Gage Dis- Gage Dis- Gage| Dis- | Gage Dis~ | Gage | Dis- | Gage Dis-
g | height| charge |height| charge | height| charge |height| charge | height] charge | height| charge
& July 8 July 8 July 10 July 11 Juiy 12 July 13
2 5.01 245|17.80 3,320
4 4.97 240| 24.56 6,120|34.63| 20,200
[ 4.92 234} 27.17 7,450 33.66|15,600 | 29.37| 6,600
8 4.87 227(28.66 8,400|34,74{20,700
10 4.82 221|29.86 9,320
N 5.45 305] 4.78 217|31.38 9,380|34.80(21,000 {32.70]12,100 |28.09] 5,350
2 4.73 211|32.52| 11,800
4 4.87 203|33.25| 14,000(34.82{21,100
6 6.80 582|33.67| 15,700 31.43| 9,440 | 26.52| 3,940
8 10.80 1,420(33,97{ 16,900}34.65]20,200
10 13.086 1,910134,20| 18,000
12 | 5,07 253|14.84 2,370|34.35| 18,800|34.30}18,500 |30.31( 8,110 | 24.30{ 2,980
July 14 July 15 July 16 July 17 July 18 July 19
2 6.80 577
4 22,28 2,380 8.95| 1,040
€ N0 .89 788] 6.80 510}11.78f 1,620 |10.59| 1,060
8 (20,10 1,930 13.34| 1,980
10 14,12 1,970
N 117,97 1,590]9.26 775{ 8.45 456]114.19] 1,900 8.85 771 5.50 312
2 14.08| 1,830
¢ l16.33] 1,370 13,90 1,780
6 8.08 662] 6.14 411113.87| 1,690 | 7.27 564
8 l14.69] 1,150 13.34] 1,630
}2 13.01| 1,530
13.09 969 7.31 583) 6.02 3392 12,57] 1,420 6.43 453 4.96 259=
July 20 July 21 July 22 July 23 July 24 July 25
2
4
6
8
10
N 4.63 199i4.15 147} 3.68 104] 3.50 93 3.32 82
2
4
6
8
10 A
12 4.37 170|3.86 1201 3.57 98| 3.43 89 3.34 86 3.30 81

Supplemental records.— July 11, 3 p.m., 34.84 f£t, 21,200 e¢fs; July 16, 11 p.m., 5.90 ft,
373 cfs.,



MISSOURI RIVER BASIN 137
Cedar Creek near Pleasant View, Mo.

Location, - Lat 37050'03", long. 93°52'30", in NE} sec. 2, T. 35 N., R. 27 W., at bridge on County
Highway D, 1} miles north of Pleasant View, 1-3/4 miles downstream from Alder Creek, and 5-3/4
miles upstream from mouth. Datum of gage is about 739.5 ft above mean sea level, datum of 1929.

Drainage area.—420 square miles.

Gage-height record. ~Wire-weight gage read once daily below 3 ft and twice daily above except for May
6-9 when gage was not read. Graph drawn for days of changing stage.

Discharge record, —Stage-discharge relation defined by current-meter measurements. Discharge for
period of no gage-height record interpolated.

Maxima. —May-July 1951: Discharge, 24, 300 cfs 3 p.m. July 4 (gage height, 25.56 ft).

1923-26, 1948 to April 1951: Discharge, 16,000 cfs July 12, 1924 (gage height, 24.0 ft).
Maximum stage known, 27.7 ft July 20, 1909, from floodmark.

Mean discharge, in second-feet, 1951

Da; May June July Day | May June July Day | May June - July
1 254 236| 8,520f 11 185 5701 5,720 21 60 227 177
2 310 g8 4,880 12 193| 1,880 3,450( 22 1,370 1,650 139
3 236 86| 2,080| 13 169 254 956| 23 1,280 3,620 132
4 210 66| 13,000 14 162 154 620f 24 668 2,620 111
5 193 59] 8,750 15 125 162 4708 25 450 987 98
6 192 45 4,220 16 92 692 390} 28 236 2,120 75
7 190 56| 1,360f 17 68 592 254{ 27 210 836 62
8 188 341 532) 18 85 154 201f 28 177 430 52
9 186 668 460] 19 61 236 139f 29 132{ 1,150 43
10 185 254| 4,020f 20 60 236 139§ 30 92| 5,490 39
31 254 - 35
Monthly meap discharge, in second-feet ... < 266 8686 1,971
Runoff, in acre-feet ,........ . . 16,370} 51,510(121,200
Runoff, in inches .........ciieevnerrnnnnnaneseennnnn e eeeeereeaaen 0.73 2.30 S5.41

Sac River near Stockton, Mo.

Location, ~Lat 37°42'30", long. 93°45'20", in W} sec. 11, T. 34 N., R. 26 W., at bridge on State
Highway 64, three-quarters of a mile upstream from Bear Creek and 2 miles east of Stockton,
Datum of gage is 764,02 ft above mean sea level, datum of 1929.

Drainage area. —1, 160 square miles.

Gage-height record. ~Wire-weight gage read once daily below 8 it and twice daily above. Graph drawn
for days of changing stage. .

Discharge record. —Stage-discharge relation defined by current-meter measurements. Stage-discharge
relation affected by backwater from Bear Creek May 22, June 12; discharge computed on basis of
record for gage 1} miles upstream and from weather records.

Maxima, —May-July 1951: Discharge, 50,100 cfs 10 p.m. July 4 (gage height, 25,35 ft).

1921 to April 1951: Discharge, 120,000 cfs May 19, 1943 (gage height, 31.8 ft).
Maximum stage known prior to 1943, 29.3 ft in July 1909.

Mean discharge, in second-feet, 1951

Day May June July Day May June July Day May June July
1 862 904| 21,600 11 904 820 9,180) 21 455 2,030 1,480
2 1,080 697| 11,900 12 779 1,100 4,480 22 1,300 3,970 1,280
3 1,120 575 6,300( 13 697 904 3,420) 23 1,390{ 5,640 1,120
4 990 515( 29,100) 14 615( . 656 2,830) 24 1,160 2,680 990
5 862 495| 32,800f 15 575 575 2,350) 25 862 2,030 904
6 862 455| 11,000] 16 515 1,160 2,030] 26 738 2,780 862
7 77¢ 820 5,120 17 495 1,660 1,750) 27 615 2,130 779
8 697 1,080 3,540 18 455 1,120 1,570 28 535 1,620 738
9 656] 1,160| 2,830 19 435 904| 3,850 29 475| 2,040 656
10 697 1,080 6,690 20 415 1,160 2,070f 30 1,260| 13,200 615
31 2,210 - 575
Monthly mean discharge, in second-feet ... 822! 1,885| 5,619
Runoff, in acre-feet .......... verean vense 50,560]111,000{345,500
Runoff, in inches ...... TP e v 0.82 1.79 5.58




138 KANSAS—-MISSOURI FLOODS OF JULY 1961
Osage River at Osceola, Mo.

Location, ~Lat 38°03'44", long. 93°41'37", in NE{NE} sec, 17, T. 38 N., R. 25 W., half a mile down-
stream from Gallinipper Creek, 1 mile downstream from hydroelectric plant of West Missouri
Power Co., and 1 mile northeast of Osceola, Datum of gage is 678, 91 ft above mean sea level,
datum of 1929,

Drainage area, —8, 220 square miles.

Gage-height record, ~Water-stage recorder graph,

Discharge record. —Stage-discharge relation defined by current-meter measurements.

Maxima. — May-July 1951: Discharge, 98, 300 cfs 2 to 7 p. m. July 6 (gage height, 35,87 ft in gage well,
36,04 ft from outside gage).

1921-28, 1930 to April 1951: Discharge, 146,000 cfs May 21, 1943 (gage height, 41.48 ft in gage
well, 41.7 ft from outside gage).

Maximum stage known prior to 1943, about 40,3 ft in June 1844, from profile based on floodmarks
in vicinity and furnished by Union Electric Company of Missouri (discharge, 135,000 cfs, from rating
curve defined by discharge measurements since 1931).

Remarks, ~Low and medium flow regulated by power plant 1 mile upstream,

Mean discharge, in second-feet, 1951

May June July Day | May June July Day May | June July

4,190 3,680 53,800f 11 5,040 16,300{ 67,800[ 21 5,210 9,370| 84,700
5,210 2,820, 60,500f 12 9,550| 18,400| 65,800 22 8,830| 18,200| 77,600
10,300| 2,230| 65,800 13 | 12,100| 19,900| 61,400 23 | 14,300{ 25,800| 69,900
13,700/ 1,930| 64,800] 14 | 12,700 17,400| 56,800| 24 | 14,100 32,700| 62,400
14,700 1,650| 74,200f 15 9,190| 14,100 57,400f 25 | 13,300| 27,000 55,400
15,300{ 1,350| 96,100f 16 4,700 9,550| 65,500| 26 | 13,100| 28,800| 49,500
14,700 2,050f 90,900[ 17 3,280| 11,600 78,600 27 | 12,000 30,600] 42,800
9,190 6,740 74,900 18 3,760 13,900[ 88,300f 28 8,110| 30,600| 35,500
4,360| 14,100| 64,000f 19 5,380 12,300| 91,600f 29 4,280 33,400] 28,300
3.760{ 15,700 67,100) 20 5,210 8,470| 90,600] 30 2,830] 44,800 20,100
31 3,120 = 7,760}

8,565| 15,840) 63,540
526.6] 942.6( 3,907

1.20] “2,i5] "&l91
Gage height, in feet, and discharge, in second-feet, at indicated time, 1951

Gage Dis- Gage Dis~- Gage Dis- Gage Dis- Gage Dis- Gager Dis-

height| charge |height| charge [height] charge |height| charge | height] charge |height| charge

July 8 July 9 July 10 July 11 July 12 July 13

5
e

B -
CO®~NOULH NN

Monthly mean discharge, in second~feet .......ccevenvsnanss
Runoff, in thousand acre-feet .........coveriuorenconannren
Runoff, in inches ...... T Ceescenaeas

33.03| 77,900|30.92| 65,80030.64] 64,300]131.44] 68,400{30.95| 66,000|30.36] 63,300
32.47| 74,800(30.47| 63,800|31.43| 68,400({31.28{ 67,900|30.88| 65,800(29.97] 61,400

31.92) 71,200]30.10) 61,900|31.76| 70,600|31.12| 66,800)30.83| 65,300|29.57| 59,600

—
NO@OENZOoosN| Hour

[

31.37| 68,400|29.78] 60,500]31.63]| 69,500]31.03] 66,500|30.67 | 64,800]|29.20] 57,800

July 14 July 15 July 16 July 17 July 18 July 19

29.04| 57,100(|28.90| 56,500)30.23 | 62,400 |32.59| 75,400]34.30 | 86,600(34.95( 91,200

—
NMOODRMNMZO0N RN

28.90| 56,500|29.05|.57,100 (30,77 | 65,300{33.16| 79,200|34.56 | 88,700(34.98] 91,500

28.86| 56,300(29.30| 58,200{31.37{ 68,400(33.59| 81,800|34.77 | 90,200{35.05| 92,000

[

28.85] 56,000)29.70| 60,000131.99] 71,80034.02] 84,500134,90] 90,900)35.07] 92,500]
July 20 July 21 July 22 July 23 July 24 July 25

35.05| 92,000[34.33) 86,600 |33.25| 79,200 31,99} 71,800(30.57 | 64,300]29.02| 56,900

—

34.90( 90,900 (34.03| 84,500 [32.98 | 77,900 {31.65 | 69,500(30.22 | 62,400|28.59| 55,200

34.70| 89,400|33,77| 83,200 |32.65 | 75,400 [31.30| 67,900|29.82 | 60,500)28.19| 53,800

NMODOPNZOOdOd N

(==

34.47| 88,000 (33.49] 81,200 )32.35 | 74,200 |30.96 | 66,300|29.45 | 58,700 27.75| 52,600




MISSOURI RIVER BASIN 138
Pomme de Terre River at Hermitage, Mo.

Location, —Lat 37956'45", long. 93°18'35", in SE{NE} sec. 23, T. 37 N., R. 22 W., at bridge on
U. S. Highway 54, a quarter of a mile east of Hermitage and 1} miles downstream from Mill (Crane)
Creek. Datum of gage is 726.83 ft above mean sea level, datum of 1929,
Drainage area, —655 square miles,
Gage-height record. —Water-stage recorder graph.
Discharge record. —Stage-discharge relation defined by current-meter measurements.
Maxima, —May-July 1951: Discharge, 29, 000 cfs 7 a.m. July 1 (gage height, 26.40 ft).
1921 to April 1951: Discharge, 70,000 cfs Aug. 8, 1927 (gage height, 36.45 ft, from floodmark),
from rating curve extended above 41, 000 cfs,

Mean discharge, in second-feet, 1951

Day May June July Day | May June July Da; May June July
1 383 113] 23,200] 11 471 322] 10,500| 21 224 1,020 363
2 769 101] 3,480| 12 411 1,570{ 2,660 22 218 1,740 308
3 921 90| 1,670f 13 325 1,560| 1,840 23 921| 17,670 275
4 600 95| 5,990 14 281| 1,350 1,400 24 600 3,050 243
5 453 113  4,920f 15 248| 2,660 960f 25 346] 1,180 221
6 380 126| 2,180f 16 218 940 731|| 26 271] 2,170 204
7 335 148 2,800f 17 198 1,090 600| 27 218] 1,620 189
8 305 582 1,360 18 186 637 so08f| 28 183 788 172
9 279 674 940 19 169 432 a22f 29 156 674 169

10 373 544 9,460ff 20 167 422 436| 30 137( 10,300 150

31 129 - 137

Monthly mean discharge, in second-feet ......... eeresiseseseartenne 351 1,459 2,531
Runoff, in acre-feet .................. eevarssissaeseennnnvernaannn 21,570| 86,840]155,600
Runoff, ininches .............. Ceteensaenas teveenesasennan 0.62 2.49 4,46

South Grand River near Brownington, Mo.

Location. ~Lat 38915'45", long. 93942'50", in NW§ sec. 17, T. 40 N., R. 25 W., at county highway
bridge, 150 ft downstream from St. Louis-San Francisco Railway bridge, 200 ft downstream from
Deepwater Creek, and 1 mile north of Brownington, Datum of gage is 675. 86 ft above mean sea
level, datum of 1929,

Drainage area, —1, 660 square miles.

Ga%e-heg ht record. —Wire-weight gage read once daily below 10 ft and twice daily above. Graph drawn

r days of changing stage.
Discharge record, ~Stage-discharge relation defined by current-meter measurements.
Maxima. — May-July 1951: Discharge, 42,400 cfs 1 a.m. July 15 (gage height, 35.5 ft, from floodmarks).
1921 to April 1951: Discharge, 63, 900 cfs Nov. 19, 1928 (gage height, 39,9 ft, from floodmarks).

Mean discharge, in second-feet, 1951

Day May June July Day | May June July Day May June
1 479 687 31,600 11 1,700 8,320 12,5000 21 1,130 2,030
2 64 594 28,600 12 1,640 7,340 15,800 22 1,290 1,520
3 59 26Q 21,800( 13 1,1300 4,870 26,500 23 1,580, 3,280
¢ 59 1658 16,600] 14 687 2,600. 38,800 24 1,080 8,250
5 42 118 14,8001 15 428 1,750 40,400 25 687 10,300
6 29 98 14,8001 16 294 1,240 32,000 26 449 13,100
7 23 1,410 15,6000 17 230 3,130 22,0000 27 927 14,200
8 20! 3,380 15,3008 18 202 3,530 15,300 28 780, 16,400
9 1771 5,840 14,100 19 918 4,340 11,400] 29 294 20,200
10 36 6,740 12,8004 20 1,700 4,620 8,040 30 388 27,700

31 269 -
Monthly mean discharge, in second-feet .....vovvvesssonss 703 5,927
Runoff, in aere-feet ....... <o | 43,240 352:700
Runoff, ininches ...........0cevunnn ceeeee eeeneeneas e sesaeanaes 0.49| 3.98
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Niangua River near Decaturville, Mo,

Location, —Lat 37956'20", long. 92050'30", in NWiNE} sec. 19, T. 37 N., R. 17 W., 0.3 mile down-
stream from‘hydréelectric plant of Sho-Me Power Cooperative, Inc. and 8 miles northwest of
Decaturville. Datum of gage is about 665. 9 ft above mean sea level, datum of 1929,

Drainage area, —627 square miles.

Gage-height record. ~—Water-stage recorder graph,

Discharge record, —Stage-discharge relation defined by current-meter measurements. Discharge
determined by integration on days of power plant regulation,
Maxima. ~May-July 1951; Discharge, 16, 700 cfs 2:30 a.m. July 2 (gage height, 16.06 ft).
1830 to April 1951: Discharge, 33,400 cfs May 19, 1943 (gage height, 21.84 ft).
Maximum stage known, about 28.0 ft during 1914.
Remarks. —Medium and low flow regulated by power plant upstream.

Mean discharge, in second-feet, 1951

Day May June July Day | May June July Day May June July
1 6l4a 625 9,700 11 598 670 5,100Q 21 892 678 860
2 950 472] 10,300| 12 641 565 3,020) 22 1,120 718 775
3 998 712| 2,300f 13 531 414| 12,8400 23 1,850 1,710 672
4 1,110 664 1,800f 14 656 1,240 2,040) 24 1,970 3,340 634
5 940 654| 4,760) 15 508] 1,450| 1,640f 25 1,350| 1,590 575
6 786 498] 3,280f 16 492 1,570 1,300Q 26 1,050| 1,310 590
7 820 523 2,130| 17 460{ 1,170 1,170f 27 825 1,560 515
8 608 872 1,800| 18 445 985 1,040 28 904 1,220 512
9 627 888 1,520] 19 426 965 920 29 641 1,000 540
10 640 868 4,180| 20 607 942 950 30 585 4,380 518
31 378 - 458
Monthly mean discharge, in second-feet .......vivvueinancacnncscoss 807] 1,142| 2,208
Runoff, in acre-feet . Secceteanreasccnsensnsens Meeseseatseeanae 49,630] 67,940|135,700
Runoff, in inches ........... sesiatiasiesianen teeesssiavacneaans 1.48 2.03 4.06

Lake of the Ozarks near Bagnell, Mo,

Location. —Lat 38°12', long. 92°37', in SE§ sec. 19, T. 40 N., R. 15 W., at Bagnell Dam on Osage
River, 2 miles southwest of Bagnell. Datum of gage is at mean sea level, adjustment of 1912, )
or 1.18 ft below mean sea level, datum of 1929, determined by Union Electric Company of Missouri.

Elevations given herein are referred to adjustment of 1912,

Drainage area, —14, 000 square miles.

Gage-height record. —Water-stage recorder graph.

Maxima. — May-July 1951: Contents, 1,482,000 acre-feet 12 m, to 10 p.m. July 7 (elevation, 664.41 ft).
1531 to April 1951: Contents, 1, 527,000 acre-feet May 22, 1943 (elevation, 665,45 ft).
Remarks, —Reservoir is formed by concrete gravity dam. Spillway is equipped with 12 taintor gates
34 ft wide by 22 ft high. Storage began in 1931, Usable capacity, 1, 235, 000 acre-feet between
elevations 630, 00 ft (maximum draw-down) and 660. 00 ft (top of gates) above mean sea level. Dead
storage, 774,000 acre-feet. Figures given herein are of usable contents. Water is used for gen-
erating electricity. Records collected and prepared in cooperation with the Union Electric Company

of Missouri,
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Lake of the Ozarks near Bagnell, Mo.—Continued

Elevation in feet, and contents, in acre-feet, at 12 p.m, of indicated day
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Day May June July
Elevation Contents Elevation Contents Elevation Contents
1 651.53 804,300 655.38 998,800 662.75 1,393,000
2 651.55 805,300 655.48 998,800 663.08 1,410,000
3 651.63 809,100 655.65 1,008,000 663.08 1,410,000
4 651.86 820,100 655.45 997,300 663.14 1,414,000
5 652.58 854,300 655.21 984,900 663.64 1,440,000
6 653.30 889,400 654.95 971,500 664.37 1,480,000
7 653.70 909,200 654.77 962,300 664.40 1,481,000
8 653.90 919,200 654.58 952,900 664.20 1,471,000
9 653,86 917,200 654.95 971,500 663.79 1,449,000
10 653.68 908,300 655.13 980,800 663.74 1,446,000
11 653.44 896,400 655.31 990,100 663.74 1,446,000 *
12 653.55 901,800 655.74 1,012,000 663.56 1,436,000
13 654.00 924,100 656.15 1,034,000 663.62 1,439,000
14 654.04 926,100 656.34 1,044,000 663.12 1,413,000
15 654.07 927,600 656.67 1,062,000 662.59 1,385,000
16 653.89 918,700 657.35 1,098,000 662.11 1,359,000
17 653.57 902,800 657.90 1,128,000 661.81 1,343,000
18 653.24 886,400 658.17 1,143,000 661.76 1,340,000
19 653.38 893,400 658.31 1,151,000 661.84 1,344,000
20 654.30 939,000 658.31 1,151,000 661,95 1,350,000
21 654.64 955,900 658.09 1,138,000 661.93 1,348,000
22 655.26 987,500 658.09 1,138,000 661.76 1,340,000
23 655,37 993,200 658.72 1,173,000 661.48 1,325,000
24 655,43 996,200 659.82 1,235,000 661.15 1,308,000
25 655.44 996,800 660.17 1,255,000 660.87 1,292,000
26 655.75 1,013,000 660.29 1,261,000 660.63 1,280,000
27 656.24 1,038,000 660.29 1,261,000 660,39 1,267,000
28 656.22 1,037,000 660.73 1,285,000 680.15 1,254,000
29 656.07 1,030,000 661.48 1,325,000 660.09 1,251,000
30 656.12 1,032,000 662.52 1,381,000 660.08 1,250,000
31 655.81 1,016,000 - - 659.79 1,233,000

Osage River near Bagnell, Mo.

Location, —Lat 38°12'26", long 92°35'23", in N}SE} sec. 21, T. 40 N., R. 15 W., 14 miles upstream
from Bagnell and 3 miles downstredm from hydroelectric plant of Union Electric Co. of Missouri.
Datum of gage is 548. 57 ft above mean sea level, datum of 1929,

Drainage area.—14,000 square miles,

Gage-height record. —Water-stage recorder graph except for May 1, June 26 to July 1, when there was
no recorder record.

Discharge record, —Stage-discharge relation defined by current-meter measurements. Discharge
determined by integration on days of power plant regulation. Discharge during periods of no gage-
height record obtained from power plant operating data.

Maxima.—May-July 1951: Discharge, 126,000 cfs 5to 8 a. m. July 8 (gage height, 38,26 ft),

1925 to April 1951: Discharge, 220,000 cfs May 19, 1943 (gage height, 48.8 ft).

Maximum stage known prior to 1943, 43,1 ft in June 1844 (discharge, 164,000 cfs).

Remarks, —~Flow regulated by Lake of the Ozarks (see preceding page).

Mean discharge, in second-feet, 1951

Day May June July Day | May June July Day May June July |
1 9,400 12,800} 93,8004 11 | 13,600 20,8001118,000( 21 8,760| 21,200}102,000
2 9,360 4,620{ 96,900f1 12 8,940 21,100{117,000) 22 16,200/ 21,400|102,000
3 9,620 1,570}100,000) 13 3,270| 21,100[119,000§ 23 | 20,500| 23,900( 97,800
4 9,910 9,040|102,000f 14 | 13,100/ 20,800]117,000f) 24 | 20,800] 34,600| 93,000
5 834| 9,130|104,000[ 15 § 13,500{ 19,200(115,000f 25 | 19,600 50,900| 85,500
6 500{ 9,220;116,000f 16 | 13,200] 9,460|112,000f 26 8,060 57,600f 77,700
7 8,640] 12,100}125,000 17 | 13,800{ 1,870]109,000) 27 2,840| 59,600| €8,800
8 9,140 20,000¢125,000) 18 | 12,800| 12,400{105,0004 28 | 13,100| 61,400( 57,200
9 9,750| 21,100|122,000f 19 4,400 15,700{104,000f 29 | 13,200{ 71,400 40,500

10 12,300| 20,300|119,000f 20 1,380{ 21,100{102,000§ 30 5,090{ 84,900| 29,300

31 | 13,700 - 25,000

Monthly mean discharge, in second=feet ........ceeeuvaceeunooscanss 10,290| 25,680 96,790

Runoff, in thousand acre-feet........... Cereenennie 632.7 1,528 5,951

Runoff, in inches ........... vesacsetanirtesatterrtataes aanas 0.85 2.05 7.97
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Osage River near St. Thomas, Mo.

Location, —Lat 38°20'25", long, 92°13'25", in SEXSW} sec. 35, T. 42 N., R. 12 W,, 0,5 mile down-
stream from Sugar Creek and 2} miles south of St. Thomas. Datum of gage is 528, 06 ft above mean
sea level, datum of 1929,

Drainage area, — 14, 500 square miles.

Gage-height record. ~ Water-stage recorder graph except for periods May 3, 4, 13, 15-21, July 10-17,
20-23, for which graph was drawn based on daily gage readings and recorded range line.

Discharge record, —Stage-discharge relation defined by current-meter measurements.

Maxima. —May-July 1951: Discharge, 130,000 cfs about 7 to 11 p. m. July 13 (gage height, 35,20 ft).

1831 to April 1951: Discharge, 216,000 cfs May 20, 1943 (gage height, 43.8 ft).
Maximum stage known prior to 1943, about 39.4 ft in June 1844,
Remarks. —Flow regulated by Lake of the Ozarks (see page 140).

Mean discharge, in second-feet, 1951

Day May June July Day | May June July Day May June July
1 9,410| 12,900| 94,300f 11 | 14,000| 21,600(124,000| 21 5,640| 21,000 {109,000
2 9,940| 10,800 97,400f 12 | 11,600( 21,900(124,000( 22 | 17,200} 21,300 {108,000
3 9,940| 3,780{102,000f 13 6,000| 21,300|128,000| 23 | 24,100| 23,800 |107,000
4 10,200 3,700|105,000| 14 7,100| 21,300{128,000 24 | 21,600| 33,400 {103,000
5 8,630| 9,410(107,000§ 15 | 13,500| 20,100{124,000 25 | 20,400} 49,800 | 96,900
5 2,620| 10,200|114,000§ 16 | 13,200| 14,300{121,000( 26 | 14,000| 60,600 89,800
7 2,740} 9,9401122,000% 17 | 13,200 6,850}118,000f 27 6,6001 62,300/ 81,000
8 9,150| 19,800|128,000| 18 | 12,900| 4,240[114,000| 28 | 5,640 63,200] 69,000
9 9,150| 24,800{128,000f 19 | 10,500| 13,800|113,000} 29 | 13,500 68,100 | 52,600
io 11,000| 21,600|126,000) 20 2,920| 20,100{111,000§ 30 9,410| 82,900 | 33,400
' 31 6,360 - 27,400
Monthly mean discharge, in second-feet ............ 10,710| 25,960 1103,400
Runoff, in thousand acre-feet 658.8 1,545 6,359
Runoff, in inches .............. 0.85 2.00 8.22

Maries River at Westphalia, Mo.

Location. —Lat 38025'55", long. 91059'20", in NE} sec. 35, T. 43 N., R. 10 W,, at bridge on U. S.
Highway 63, three-quarters of a mile southeast of Westphalia and 1} miles downstream from
Little Maries River. Datum of gage is 542, 37 ft above mean sea level, datum of 1929,

Drainage area, —257 square miles.

Gage-height record. —Wire-weight gage read once daily below 10 ft and twice daily above until June 6;
water-stage recorder graph thereafter. Graph drawn for days of changing stage.

Discharge record, ~Stage-discharge relation defined by current-meter measurements. Shifting-control
method used July 14-31, Stage-discharge relation affected by backwater from Osage and Missouri
Rivers July 17-21; discharge computed on basis of discharge measurement and weather records.

Maxima, —May-July 1851; Discharge, 10, 300 cfs 10 p. m. June 30 (gage height, 13.22 ft).

1947 to April 1951: Discharge, 15,600 cfs Jan. 4, 1950 (gage height, 16.0 ft, from graph based
on gage readings).
Flood of June 8, 1937 reached a stage of 22. 8 ft, from information furnished by local residents.

Mean discharge, in second-feet, 1851

Day May June July Day May June July Day May June July
1 93 56 1,95Q) 11 136 193] 636) 21 582 81 95
2 123 4 532 12 142 758/ 1,060 22 4,460 72 89
3 250 66 382 13 110 329 6,510 23 1,170 875 82|
4 172 10! 598) 14 84 18 1,470 24 364 2,450 78
5 140] 61 2,250) 1S 68| 132 556| 25 222 1,020 63
6 114 45 4,080 16 60| 112 364y 26 150 1,970 54
7 92 40 1,370f 17 51 509 250 27 117 . 756 78
8 81 739 508 18 49 250 160} 28 93 329 73|
9 701 2,16 312 19 50 142 130 29 731 1,620 51
10 74 28 608 20 650 1085 110 30 64 5,970 45
31 84 - 40
Monthly mean discharge, in second-feet ........ 322 715 793
Runoff, in acre-feet ........ . 19,810| 42,540| 48,760
Runoff, in inches 1.46 3.10 3.58|
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Gasconade River near Rich Fountain, Mo.

Location, ~Lat 38°23'20", long. 91°48'15", in SE} sec, 16, T. 42 N., R. 8 W., at bridge on State
Highway 89, 800 ft upstream from Swan Creek and 4 miles east of village of Rich Fountain, Datum
of gage is 553. 70 ft above mean sea level, datum of 1929,

Drainage area, ~ 3, 180 square miles.

Gage~hei5ht record, ~ Water-stage recorder graph.

Discharge record. —Stage-discharge relation defined by current-meter measurements.

Maxima. - May-July 1951: Discharge, 38, 700 cfs 6 to 8 a.m. July 3 (gage height, 20.50 ft).

1921 to April 1951: Discharge, 96,400 cfs Apr. 16, 1945 (gage height, 29,13 ft).

Mean discharge, in second-feet, 1951

Day May June July Day | May June July H#Day | May June July
1 2,870f 2,350{ 30,500f 11 2,760 2,870{ 16,300§ 21 | 12,000f 2,870| 4,080
2 2,870 2,150] 35,400] 12 2,550/ 3,960) 24,700y 22 | 20,800 3,100 3,700
3 2,870 2,150] 37,600f 13 2,600 3,330| 23,900 23 15,300 3,820 3,450
4 3,210f 2,010| 32,500{ 14 2,760 3,100| 21,000f 24 ] 10,700| 6,980! 3,820
5 3,960 1,910 14,200/ 15 2,550 3,820| 18,800| 25 7,460f 7,800 3,450
6 3,700 1,820 14,400( 16 2,350 3,450( 10,700( 26 5,460 7,800 3,100
7 3,330( 1,820f 17,700| 17 2,200 3,330 7,460 27 4,340 5,600| 3,330
8 2,980 3,530f 14,200) 18 2,080 3,450 6,060| 28 3,700 4,620 3,330
9 2,660 2,660] 9,490} 19 1,960f 3,330] 5,170} 29 3,210 5,760] 3,210
10 2,660 2,450 8,300] 20 2,660 2,870 4,620f 30 2,870 18,300| 3,820
2,550 - 3,330
Monthly mean discharge, in second-feet .... 4,644] 4,100} 12,630
Runoff, in acre-feet ..... . 285,500(244,000{776,800
Runoff, ininches ................... 1.68 1.44 4.58

Loutre River at Mineola, Mo,

Location. —Lat 38°53'20", long. 91°34'30", in SE3NWL sec. 34, T, 48 N., R. 6 W., at bridge on U. S.
Highway 40 in Mineola, 0.2 mile upstream from Sallee Branch. Datum of gage is 539,86 ft above
mean sea level, datum of 1929,

Drainage area, —202 square miles.

Gage-height record, - Wire-weight gage read once daily below 10 ft and twice daily above except for
May 9 and July 18 when gage was not read, Graph drawn for days of changing stage.

Discharge record. —Stage-discharge relation defined by current-meter measurements. Shifting-control
method used June 27 to July 31. Discharge for days of no gage-height record computed on basis of
weather records.

Maxima, —May-July 1951: Discharge, 4,480 cfs 1 p.m, June 26 (gage height, 14.0 ft, from graph based
on gage readings).

1947 to April 1951: Discharge, 11,500 cfs Sept. 13, 1949 (gage height, 19,98 ft).
Flood of June 20, 1928 reached a stage of about 28,9 ft, from information by local resident.

Mean discharge, in second-feet, 1951

Day May June July Day | May June July Day | May June July
1 39 15 302) 11 151 8 2680 21 18 132 13
2 43 11 172 12 86 15 293 22 16 52 13
3 39 11 107f 13 51 286 8sf 23 14 709 385
4 36 10 83l 14 38 57 46[ 24 13} 1,750 308
5 32 8 63l 15 29 24 33) 25 11 814 33
6 29 7 8ofl 16 25 30 26l 26 10| 2,760 24
7 25 6 65| 17 22 151 218 27 9 588 20
8 24 6 46] 18 19 47 19 28 8 1,530 14
9 24 6 42f 19 18 647 174 29 8 673 11
10 128 8| sglf 20 16/ 1,380 15{ 30 g 445 1(9)
Monthly mean disch 32.1 408]  87.2
Runoff, in acre-feet 1,970| 24,170| 5,360
Runoff, ininches ............. .. . cesvaens 0,1 .24 0.50
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Missouri River at Hermann, Mo.

Location, —Lat 38942'36", long. 91°26'21", in SW} sec. 25, T. 46 N,, R. 5 W,, at bridge on State
Highway 19 at Hermann, Datum of gage is 481,40 ft above mean sea level, datum of 1929.
Drainage area,~528, 200 square miles, :
Gage-height record, ~ Water-stage recorder graph,
Discharge record, —~Stage-discharge relation defined by current-meter measurements. Shifting-control
method used.
Maxima, - May-July 1951: Discharge, 618,000 cfs 8 a.m. to 12 m. July 19 (gage height, 33.33 ft).
1928 to April 1951; Discharge, 577,000 cfs Apr. 28, 1944; gage height, 31,20 ft May 21, 1943,
June 28, 1947,
1844 to 1927: Discharge known, about 892, 000 cfs June 1844 (gage height, 35.5 ft), computed
by Corps of Engineers.
Remarks, — Drainage basin above station contains many reservoirs with total usable capacity in excess
of 28,875,000 acre-feet.

Mean discharge, in second-feet, 1951

]
o
e

May June July Day | May June July Da; May June July

130,000] 105,000} 470,000| 11 1117,000|231,000{503,000] 21 |122,000|179,000(557,000
147.000| 104,000 505,000] 12 |132,000{ 237,000|502,000§ 22 |156,000| 201,000|500,000
215,000 103,000( 500,000f 13 [152,000| 223,000/ 513,000] 23 [170,000|244,000| 445,000
246,000} 159,000{ 508,000 14 145,000} 203,000{509,000) 24 }157,000]290,000}392,000
249,000/ 203,000] 508,000{ 15 1136,000]187,000| 503,000f 25 {147,000} 313,000f345,000
248,000] 204,000] 491,000[ 16 {122,000|178,000|502,000f 26 |137,000f344,000}307,000
225,000} 213,000f 479,000[ 17 [109,000]174,000({514,000§ 27 [123,000]372,000(270,000
172,000| 204,000| 471,000f 18 {107,000} 192,000} 584,000f 28 |120,000|387,000|234,000
137,000| 226,000| 477,000 19 [112,000]191,000| 615,000f 29 |139,000{410,000]196,000
119,000( 228,000| 494,000[ 20 [119,000[178,000| 602,000f 30 {132,000] 439,000|164,000

111,000 ~ 1142,000
Monthly mean discharge, in second-feet ....... ++ |150,100} 230,800} 445,200
Runoff, in thousand acre-feet ........ Ceneseses ces . 9,229f 13,730| 27,380
Runoff, in inches 0.33 0.49 0.97

QW10 U p O

—

Gage height, in feet, and discharge, in second-feet, at indicated time, 1951

Gage Dis- Gage Dis- Gage| Dis- Gage Dis- Gage Dis- Gage Dis~
height| charge |height| charge | height| charge |height| charge | height| charge | height| charge

July 8 July 9 July 10 July 11 July 12 July 13

30.35]470,000 |30,38|476,000 |[30.38 (481,000 [30.90 {503,000(30,91 (498,000 |31.29 [510,000

—

30.351471,000(30.38 |477,000 {30,80 {502,000 {30.92 503,000 [31.03 503,000 |31,38 515,000

30.35 472,000 (30,38 [478,000 [30.84 503,000 [30.90 [502,000(31.13 505,000 [31.41 [517,000

MOO®EN=Omnen| Hour

[

30.35 1473,000 | 30,38 |479,000 [30.90 [504,000 {30.98 |502,000]31.15 [06,000|31.39 |516,000

July 14 July 15 July 16 July 17 July 18 July 19

31.32 (512,000 |31.20 |505,000 {31.13 EOI,OOO 31.15 [502,000 [32.37 565,000 [33.28 |616,000

[
NODOPRNZOmOD RN

31,27{509,000(31,15{503,000 31,14 ]502,000 |31.32 |510,000|32.81 |589,000|33.33 |618,000]

31.23(507,000(31.13 (502,000 (31,14 |502,000 [31.59 |524,000]/33.09 |605,000{33.23 613,000

[y

31.16)504,000)31.14|502,000 [31,14 |[502,000 |31,94 |542,000{33.20 |611,000{33.21 {612,000

July 20 July 21 July 22 July 23 July 24 July 25

33.21 609,000 |32.54 570,000 |31.46 |510,000 |30.36 |457,000129.43 {403,000 |28. 40 |355,000)

33.08 [602,000 (32,33 {558,000 [31.26 [501,000 [30.14 |446,000|29.26 {393,000 ]28.13 }344,000

™
PRNZODO RN

33.00 |598,000 32,05 [543,000 [30.99 [488,000 {29.90 |431,000 (28.95 [378,000 |27.88 (334,000

12 |32,75 |584,000 |31.79 |529,000 [30.72 475,000 [29.69 |417,000|28.67 [366,000 |27.63 |325,000




KANSAS-MISSOURI FLOODS OF JULY 1951 145

Mississippi River main stem

Mississippi River at St. Louis, Mo.

Location, —Lat 38937'44", long, 90°10'54", at foot of Washington Avenue, just downstream from west
pier of Eads Bridge, St. Louis, 15 miles downstream from Missouri River and 180 miles upstream
from Ohio River. Datum of gage is 379.94 ft above mean sea level, datum of 1929, and 379:80 ft
above mean Gulf level.

Drainage area.—701, 000 square miles, approximately.

Gage-height record, — Water-stage recorder graph except for periods May 8-14 and June 5 for which
graph was drawn based on twice-daily readings at Market Street gage.

Discharge record. —~Stage-discharge relation defined by current-meter measurements. Shifting-control
method used throughout,

Maxima. —May-July 1951: Discharge, 782,000 cfs 1 a.m. to 12 m. July 21; gage height, 40,28 ft 2:30
a.m, July 22,

1933 to April 1951: Discharge, 844,000 cfs April 30, 1944; gage height, 40.26 ft July 2, 1947,
Flood of June 27, 1844, reached a stage of 41.32 ft from floodmarks, (discharge, 1,300, 000 cfs,
computed by Corps of Engineers). Flood of April 1785 may have reached a stage of 42,0 ft.

Remarks, — Flow partly regulated by many reservoirs and navigation dams on upper Mississippi River,
by diversion through Chicago Sanitary and Ship Canal from Lake Michigan into Illinois River, and by
many reservoirs in Missouri River Basin,

Mean discharge, in second-feet, 1951

Day May June July Day | May June July Day May June July
1 443,000 287,004 572,00 11 |482,000f 339,000] 648,000 21 [361,000( 299,000| 779,000l
2 | 446,000| 267,000 576,000 12 }465,000{ 408,000| 659,000) 22 | 348,000( 290,000| 765,000
3 461,000 251,000 592,000} 13 ) 468,000} 422,000 671,000 23 | 357,000 323,000( 754,000
4 513,000| 240,0001 604,000 14 |475,000] 410,000| 683,000 24 | 355,000| 394,000| 736,000
5 539,000| 282,000} 617,000 15 {468,000| 387,000| 694,000 25 | 330,000} 441,000f 710,000
6 552,000| 338,000f 622,000 16 | 456,000 361,000| 704,000 26 | 313,000f 465,000{ 680,000
7 560,000| 357,000] 632,000 17 |439,000] 342,000| 715,000 27 }299,000{ 492,000] 645,000
8 1549,000] 367,000 639,000 18 ) 417,000/ 323,000] 725,000 28 } 278,000} 518,000] 602,000
g | 523,000| 367,000| 645,000 19 |395,000[ 321,000| 744,000 29 |276,000| 542,000| 544,000
10 | 499,000( 390,000/ 645,000 20 |378,000| 332,000 772,000 30 | 302,000| 556,000( 472,000
31_| 306,000 ~__1406,000]
Monthly mean discharge, in second-feet ......... [N Cereaans . | 421,100 372,400] 653,300
Runoff, in thousand acre-feet ..... . . | 25,890| 22,160] 40,170
RUNOff, in INCReS .t vrtittteinitennneneaeereennessnenaeneneaaanan 0.69 0.59 1.07

Gage height, in feet, and discharge, in second-feet, at indicated time, 195!
Gage Dis= Gage Dis- Gage| Dis- Gage Dis- Gage Dis- Gage Dis~
height] charge [height{ charge | height{ charge [height| charge { height| charge | height| charge

July 8 July 9 July 10 July 11 July 12 July 13

35.371637,000(35.63(645,000 (35,60 (645,000 (35,64 (645,000(36.10 (657,000|36.44 (666,000

35.42]1639,000(35.63)645,000 |35.58 {644,000 {35.70 |646,000[36.18 {658,000(36.59 [671,000|

35.451640,000135.62 (645,000 {35.60 |645,000 |35.87 {652,000 |36.29 [662,000|36.78 }675,000]

[ =
NMOO®w O ®an s | Hour

35.48]641,000|35.67 |646,000 |35.62 |645,000 [35.99 |654,000(36.36 |664,000|36.91 |679,000

July 14 July 15 July 16 July 17 July 18 July 189

37.03]681,000}37.51}690,000 |38.05 {701,000 |38.37 {712,000|38.52 |721,000(38,72 {737,000

-
NOOARNZOD O NN

37.11|683,000]37 .68 694,000 |38.17 {704,000 |38, 43 |715,000}38.56 [724,000|38.83 |743,000]

37.241686,000}37.81]697,000 (38,23 [707,000 |38.47 }718,000]38.61 [728,000|39.01 |750,000;

o

37.39 |688,000 |37.95 }700,000 |38.30 {709,000 |38.51 }720,000]38.57 {733,000 |39.22 |758,000
July 20 July 21 July i?. July 23 _ July 24 July 25

39.46 |766,000 [40.16 |782,000 40,23 [770,000 |39.92 |755,000{39.49 {742,000/38.70 [717,000

—

39.63 (773,000 |40.23 |780,000 (40,13 {762,000 {39.92 [755,000 (39.30 {736,000 |38.47 |709,000|

39.89 {779,000 (40,25 |778,000 [40.09 761,000 |39.85 [752,000|39.14 [730,000 [38.27 {704,000

=
NOWORNZODO s M

40 .05 [780,000 40.26 [774,000 [40,05 [760,000 |39.69 (748,000 |38.94 [724,000 [38.01 695,000
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Mississippi River at Chester, Ill.

Location. —Lat 37°54'00", long. 89949'50", in SWi sec. 24, T. 78., R. 7 W., 3rd principal meridian,
0.4 mile downstream from highway bridge at Chester, 8.3 miles downstream from Kaskaskia River,
and 109. 5 miles upstream from Ohio River., Datum of gage is 341,05 ft above mean sea level,
datum of 1929 (levels by Corps of Engineers).

Drainage area.—712, 500 square miles (authority, Mississippi River Commission).

Gage-beight record. —Graph based on twice-daily readings and recorder graphs for stations upstream
and downstream,

Discharge record. —Stage-discharge relation defined by current-meter measurements, shifting-control
method used throughout.

Maxima. —May-July 1951; Discharge, 795,000 cfs 11:30 p.m. July 22; gage height, 39,28 ft 6 a, m,
July 23, .

71942 to April 1951: Discharge, 886,000 cfs July 3, 1947; (discharge, including unmeasured over-
flow, was greater May 24, 1843),

1891 to April 1951: Maximum gage height, 38.17 ft July 4, 1947,

Flood of about June 30, 1844 reached a stage of 39,8 ft (discharge, 1, 350,000 cfs, computed by
Corps of Engineers) .

Remarks, —Flow partly regulated by many reservoirs and navigation dams on upper Mississippi River,
by diversion through Chicago Sanitary and Ship Canal from Lake Michigan into Illinois River, and
by many reservoirs in Missouri River Basin.

Mean discharge, in second-feet, 1951

Day May June July Day | May June July Day | May June July
1 | 444,000} 307,000| 541,000 11 |S00,000)399,000| 652,000} 21 |393,000|333,000]786,000
2 | 442,000] 288,000| 556,000 12 |479,000] 414,000| 664,000] 22 {374,000} 302,000}795,000
3 447,000} 270,000{ 573,000} 13 |469,000| 422,000| 690,000 23 |357,000| 305,000} 790,000
4 465,000f 258,000| 589,000l 14 |472,000| 425,000} 708,000 24 |366,000(357,000(786,000
5 500,000| 2568 000} 604,000]| 15 }476,000]| 405,000| 720,000| 25 |359,000| 410,000| 767,000
6 526,000| 307,000[ 815,000| 16 |476,000;384,000( 741,000| 26 {341,000/ 447,000)736,000
7 | 543,000| 351,000| 626,000 17 |467,000|363,000|758,000§ 27 [319,000f469,000(697,000
8 548,000/ 368,000( 634,000 13 [451,000{ 343,000 772,000 28 }300,000| 486,000|652,000
9 | 543,000] 378,000| 640,000 19 |427,000|329,000| 772,000 29 |286,000|504,000|618,000
10 | 524,000] 382,000 645,000{ 20 |405,000( 337,000 776,000f 30 |296,000|524,000(571,000
31 1315,000 - 507,000
Monthly mean discharge, in second-feet .. - 1429,400|370,800)676,800
Runoff, in thousand acre-feet ............. eeeeaeaan 26,400| 22,070 41,620
Runoff, ininches .................0. verasn 0.69 0.58 1.10

Mississippi River at Thebes, Iil,

Location. —Lat 37°13'00", long. 89°27'50", in NW4 sec. 17, T. 15S., R. 3 W., on railroad bridge
at Thebes, 43.7 miles upstream from Ohio River, Datum of gage is mean sea level, datum of 1929
(levels by Corps of Engineers). Auxiliary gage, lat 37918'06", long. 89031'05", at Cape Girardeau,
Mo., 51.9 miles upstream from Ohio River. Datum of gage is 304.65 ft above mean sea level, datum
of 1929 (levels by Corps of Enginners).

Drainage area,~717, 200 square miles, approximately.

Gage-height record, — Water-stage recorder graphs from base and auxiliary gages except for periods
June 17, 18 at base gage, and June 8-12, 16-19, 25, 26, and July 10-31 at auxiliary gage for which
graphs were drawn based on once-daily readings of outside gage and recorder record for other gage
when available.

Discharge record, ~Computed by unit-fall method. Stage-fall-discharge relations defined by current-
meter measurements. Shifting-control method used throughout.

Maxima. —May-July 1951: Discharge, 805,000 cfs 4 a, m, July 24 (gage height, 339,91 ft 8 a, m.)

1941 to April 1951: Discharge, 893,000 cfs May 27, 1943 {gage height, 340,33 ft, present datum),

1879 to April 1951: At Grays Point, 2,6 miles upstream, gage height, 342.39 ft above mean sea
level, datum of 1929, May 27, 28, 1943,

Flood of July 4, 1844 at Grays Point reached a stage of 345,14 ft above mean sea level, datum of
1929, from floodmarks (discharge, 1, 350, 000 cfs, computed by Corps of Engineers).

Remarks. — Flow partly regulated by many reservoirs and navigation dams on upper Mississippi River,
by diversion through Chicago Sanitary and Ship Canal from Lake Michigan into Illinois River, and by
many reservoirs in Missouri River Basin,

Mean discharge, in second-feet, 1951

Day May June July Day | May June July Day | May June July
1 458,000| 320,000| 549,000 11 {515,000} 383,000| 673,000 21 |326,000|345,000|757,000
2 456,000] 303,000| 568,000 12 }490,000] 396,000| 667,000 22 {378,000{321,000|783,000
3 | 455,000] 286,000 589,000ff 13 |470,000] 411,000| 680,000§ 23 |370,000}307,000;799,000
4 | 461,000f 272,000 604,000| 14 |461,000| 420,000| 695,000 24 |370,000{339,000{801,000
5 | 487,000 260,000f 613,000 15 |466,000( 415,000f 703,000 25 [373,000(384,000}797,000
6 | 520,000} 285,000] 621,000/ 16 [471,000| 396,000 711,000f 28 |354,000|427,000|787,000
7 }%39,000i336,000| 623,000) 17 |466,000f377,000| 721,000| 27 |335,000|460,000]763,000
8 | 549,000 360,000| 629,000[f 18 |455,000f 357,000| 732,000 28 [319,000{481,000{732,000
9 554,000 373,000| 642,000 19 |437,000| 342,000| 743,000§ 29 |301,000{501,000{687,000
10 540 000] 372,000 669,000] 20 |415,000| 344,000/ 750,000§ 30 |294,000|526,000(633,000
31 |310,000 - |s91,000
Monthly mean discharge, in second-feet ........... . 434,400]370,000{687,700
Runoff, in thousand acre-feet .........covveuuuninnnne . 26,710 22,010] 42,290
Runoff, in inches ........ e eetteatennaeaeraan, e aebareaas .. 0.70 0.58 1.11




KANSAS-MISSOURI FLOODS OF JULY 1951 147

Arkansas River basin

Arkansas River near Coolidge, Kans.

Location. —Lat 38°01', long. 102900, in sec. 26, T. 23 S., R. 43 W., on right bank 1, 560 ft upstream
from county highway bridge, 1 mile south of Coolidge and about 1} miles downstream from Colorado~
Kansas State line. Datum of gage is 3, 333. 84 ft above mean sea level, datum of 1929.

Drainage area.— 25, 309 square miles.

Gage -height record. — Water-stage recorder graph,

Discharge record. ~Stage-discharge relation defined by current-meter measurements below 11,000 cfs
and extended to peak stage by logarithmic plotting. Shifting-control method used May 1 to June 20,
June 23 to July 31,

Maxima, —May-July 1951: Discharge, 60,000 cfs, 11 a.m. May 15 (gage height, 10.67 ft),

1893-94, 1901-2, 1907 to April 1951: Discharge, 136,000 cfs Oct, 20, 1908, by slope-area method,
at Holly, Colo., 6 miles upstream.

Remarks. —Diversions above station for irrigation. Flow partly regulated by John Martin Reservoir
(capacity, 701, 000 acre-feet).

Mean discharge, in second-feet, 1951

Day May June July Day ! May June July Day May June July
1 90 252 341 11 360 1,530 207 =21 748{ 2,770 83
2 80| 230 267 12 323 948 222 o2 530 1,220 252
3 86 214] 230] 13 304 570 500| 23 390 goo| 1,290
¢4 111 21 207) 14 450 400 276)| 24 332 600 370)
5 207 585 214 15 | 28,900 252 2078 25 390 660 160|
6 237 192 187 16 | 10,500 214 170} 28 295 660 106
7 252) 143 192f| 17 2,510| 181 111 27 295 580 80
8 276 138 192f 18 1,130 285 g8l 28 260 2,990 73
9 260 143 214) 19 590 200 80f 29 222] 1,150 63
10 332! 276 192|| 20 400 1,280 73| 30 222 610 165
31 260 - 304]
Monthly mean discharge, in second-feet ........coveeenvnnonannas ves 1,656 676 230
Runoff, in acre-feet . . {101,800{ 40,240{ 14,130
RUNOf, 1N dNCHES L\ttt eitseiseneanerasnsiasaasonntosnnaeas e 0.08 0.03 0.01
Gage height, in feet, and discharge, in second-feet, at indicated time, 1951
¢ Gage Dis- Gage Dis- Gage Dis- Gage Dis- Gage Dis- Gage Dis~
3 |height| charge |height| charge } height] charge |height charge__l height| charge | height| charge
& May 13 May 14 May 15 May 16 May 17 May 18
2 4.65| 2,220 7.40( 11,500
4 6.25| 6,250| 7.92 | 13,9200
6 8.93| 26,700 | 8,03 | 15,400{ 4.65| 3,200
8 9.21 | 38,600 8.10 15,400
10 10.44 | 59,300 | 7.85| 13,500
N1 3.10 304 3.21 390 [10.41 | 54,500} 7.35| 10,800 4.15| 2,360 3.28] 1,100
2 9.96 | 45,500 | 7.06 | 9,840
4 9.98| 45,900 | 6.72 8,680
& 9.33| 33,400 | 6.30| 7,200{ 3.78| 1,830
8 8.10| 15,400 | 6.02}| 6,500
10 7.30| 10,600 5.70| 5,550
1z 13,21 410 4.19| 1,460} 7.18]10,100] 5.43| 5,040| 3.54 | 1,490 3.04 840
May 19 May 20 May 21 May 22 May 23 May 24
2
g 2.67 370 | 2.90 580
8 2.95 650 | 2,79 470
10
N | 2.84 580 | 2.68 380 | 3.70] 1,490 2.77 450 2.67 360} 2.59 295
2
4 3.15 840 | 2.84 520
6
18 2.87 550 | 2.87 550
0
1z | 2.75 490 | 2.68 380 | 2.84 520 | 2.81 490| 2.62 3144 2.71 410
May 25 May 26 May 27 May 28 May 29 May 30
2
é 2.90 620
8
10 | 2-72 440
g 2.62 341 | 2.55 286 | 2.54 286 | 2.50 2601 2.45 230 2.43 222
g 2.57 295
8 | 2.58 286
10
12 | 2,57 295 | 2.56 295 | 2.54 286 | 2.45 222| 2.44 222 2.43 222

Supplemental records.- May 15, 11 a.m., 10.67 ft, 60,000 cfs, 3 p.m., 10.0é rt,
47,500 cfs; May 21, 10 a.m,, 3.80 ft, 1,630 cfs,
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Arkansas River at Syracuse, Kans,

Location, ~Lat 37°58', long. 101°45', in NW} sec. 18, T. 24 S., R. 40 W., at bridge on U. S. Highway
270, half a mile south of Syracuse. Datum of gage is 3,212, 32 ft above mean sea level, datum of
1929,

Drainage area. —25, 894 square miles.

Gage-height record, —Water-stage recorder graph except for periods May 1-6, May 15 to June 18,

July 7-22, 26-30, for which a graph was drawn based on once-daily wire-weight gage readings,

Discharge record. —Stage-discharge relation defined by current-meter mea ts. Shifting: trol
method used May 1-15, May 27 to July 19,

Maxima, —May-July 1851: Discharge, 54, 300 cfs 7 p. m. May 15 (gage height, 12.63 ft),

1902-6, 1921 to April 1951: Gage height, about 11.75 ft June 6, 1921 (discharge not determined).

Remarks. —Diversions above station for irrigation. Flow regulated by John Martin Reservoir (capacity,
701,000 acre-feet).

Mean discharge, in second-feet, 1951

Day May June Jul. Day | May June July Day May June July
1 75 326 671 11 315 748 2448 21 888 3,800 145
2 73 290 528 12 336 940 239 22 1,090 1,670 187
3 67 285 442 13 336 825 310)f 23 739] 1,010 709
4 60 271 387( 14 390 594 304f 24 600 910 564
5 20 310 347 15 | 29,500 480 235 25 1,030{ 1,030 304
6 176 558 326)) 16 | 20,700 460 202 26 546 870 218
7 199 285 2714 17 4,770 347 191 27 458 825 180
8 223 244 252 18 1,730 320 155) 28 422| 3,180 162
9 235 218 244} 19 1,19 331 162§ 29 403 2,140 138
10 248 299 2391 20 832 734 158§ 30 361 1,010 162
341 - 454
Monthly mean discharge, in second-feet ........ ces . 2,207 837 295
Runoff, in acre-feet .... P 135,700 49,800| 18,110
Runoff, ininches ...... ... .uiiiiiiiineennnionsnonannans eeasnonn 0.10 0.04 0.01
Gage height, in feet, and discharge, in second-feet, at indicated time, 1951
. |Gage Dis-~ Gage Dis- Gage| Dis- Gage Dis- Gage Dis- Gage Dis~
g | height| charge |height| charge | height| charge |height| charge | height| charge |height| charge
| Mayi13 May 14 May 15 May 16 May 17 May 18
2 5.73) 6,760
4 8.00} 15,800| 9.50| 27,600
€ 8.76] 19,900 4,96 5,950} 3.07( 1,92(
8 9.18] 22,300| 8.56( 21,600
10 9.40| 23,700
N 1.96 336| 2.04 381| 9.60f 25,000| 8.00| 18,400| 4.24| 4,100| 2.88| 1,650
2 10.08| 28,200
4 11.45( 38,900 7.73{| 17,000
6 12.58| 51,800 3.67| 2,930 2.76 1,500{
8 12.54| 53,400] 7.30] 14,800
10 12,02 48,200
i2 1,97 341| 2.24 508|11.,10| 40,000} 6.18| 10,000| 3.27 2,220 2.73 1,460
May 19 May 20 May 21 May 22 May 23 May 24
-
4
6 2.73 1,460 2,07 754| 2.49 1,170
8
10
g 2.48 1,160{ 2.18 834 2.17 843 | 2,47 1,150| 2.02 712) 1.87 594
4
g 2.29 960 2,34 1,010| 2.37 1,040
10
12 2.22 890 2,09 772 2.45 1,120] 2.23 900} 1.92 632} 1.85 579
May 25 May 26 May 27 May 28 May 29 May 30
2
4 2.45 1,120
6 1.83 564
812,70 1,420
10
g 2,54 1,230| 1.78 528 1.68 454 1.63 416) 1.62 404 1.55 358
4] 2.3 980
6 1.75 508
8 | 2.12 798
10
12 ] 1,98 679 1,72 487] 1.65 435] 1.64 423] 1.58 381) 1.53 347]

Supplemental records.— May 14, 10 p.m., 2.13 ft, 435 cfs; May 15, 1 a.m., 3.33 ft,
- ?Tﬁﬁﬁ‘efs, 3a.m,, 7.25 ft, 12,300 c¢fs, 7 p.m., 12,63 ft, 54,300 cfs,
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Arkansas River at Garden City, Kans.

Location, ~Lat 37957', long. 100052', in NW} sec. 19, T. 24 S., R. 32 W., at bridge on U. S. High-
way 83, half a mile south of Garden City. Datum of gage is 2, 816.45 ft above mean sea level (pre-
liminary) .

Drai.nage area. —27,719 square miles,

Ga%e-height record. —Water-stage recorder graph except for periods May 26 to June 4, July 7-20, 23-

8, 30, 31, for which a graph was drawn based on once-daily wire-weight gage readings.

Discharge record. —Stage-discharge relation defined by current-meter ts. Shifting trol
method used May 23 to June 21, July 8-24.

Maxima, —May-July 1951: Discharge, 33,500 cfs 10 p, m. May 16 {(gage height, 9.57 ft).

1822 to April 1951: Discharge, 31,400 cfs April 28, 1942 (gage height, 8,87 ft).

Mean discharge, in second-feet, 1951

Day | May June July Day | May June July Day May June July
1 27 623 1,720Q 11 17 651 472f 21 2,600 1,080 280
2 23 630| 1,400] 12 16 994 424 22 2,730| 2,980 280
3 20 574| 1,220| 13 29| 1,460 394§ 23 | 2,110 1,910 177
4 23 539 1,000) 14 197 1,260 430Q 24 1,630 1,440 162
5 25 532 825/ 15 1,110 1,100 454 25 1,420 1,220 325
6 23 525 748)1 16 | 15,600 950 350 26 1,220| 1,220 151
7 20 672 6444 17 | 18,000 780 345% 27 914} 1,350 119
8 20 560 560[ 18 4,220 679 320f 28 740 1,530 93
9 19 504 539 19 3,220 602 300§ 29 664| 3,440 86
10 18 609 518J 20 1,800 637 280 30 621 2,500 60
31 672 - 68
Monthly mean discharge, in second=feet ......coiveevrassnocrnasonas 1,927 1,119 476
Runoff, in acre-feet .... .. 118,500| 66,570| 29,240
Runoff, in inches .,..... . 0.05 0.02
Gage height, in feet, and discharge, in second-feet, at indicated time, 1951
h GageJ Dis~ Gage Dis- Gage| Dis- Gage Dis-~ Gage Dis- Gage Dis-
5 | height| charge |height| charge |height| charge |height| charge | height| charge | height| charge
= May 13 May 14 May 15 May 16 May 17 May 18
211,98 17| 2.16 43| 2.97 312| 7.92| 9,680
41 1.98 17| 2.13 38| 2.88 272| 8.07| 10,400| 8.98) 23,700
8 1.98 17| 2.12 361 2.83 252| 8.16| 10,800 5.64 4,880
8 1.98 17| 2.11 351 2.93 294| 8.19( 11,000| 8.67| 20,600
10 | 1.99 18] 2.12 36| 2.88 272] 8.25| 11,300
N{1.99 18y 2.12 364 2.82 248| 8.37| 12,000| 8.43| 18,600} 5.26| 3,860
211.99 18| 2.73 212} 2.82 248 8.39| 12,100
411.99 18} 3.20 430| 2.83 252 | 8.46( 12,700| 8.10| 16,200
6 1.99 18§ 3.26 466 2.83 252 8.70| 15,200 4.93 3,070
8 2.32 75| 3.22 4421 3.25 460 9.40| 29,600 7.21 | 11,000
10 [ 2,35 84| 3.13 392) 6.90| 6,050] 9.57| 33,500 )
12 | 2,21 51] 3.06 355| 7.60| 8,400} 9.35] 28,700} 6.36 | 7,340| 4.82| 2,820
May 19 May 20 May 21 May 22 May 23 May 24
2 4,10] 1,580
4 4.52) 2,240| 4,27} 1,820 4.38( 2,190
6 4.75 2,680 4.72 2,620 4.44 2,180
8 4.3 2,000| 5.13] 3,530] 4¢.93| 3,070
10 5.33 4,040
N |S5.27{ 3,880| 4¢.13| 1,620]5.20( 3,700| 4.75| 2,680} 4,30| 2,000| 3.92| 1,610
2 4,93 3,070
4 4.03 1,490 4.71 2,600 | 4.67 2,520
6 15.14] 3,560 4.47 2,150 4.19{ 1,880
8 3.95| 1,380 4.38] 2,190 5.09| 3,440
10 4.38| 2,190
12 4.77 2,720| 4.01 1,460 4.39 2,000 { 4.89 2,980 4.09 1,780( 3.83 1,520
May 25 May 26 May 27 May 28 May 29 May 30
2
4
6
8
10
g 3.72 1,420 3.50 1,220 ] 3.05 870 | 2.84 740| 2.70 665 2.58 602
4
6
8
10
12 | 3.60 1,310 3.42 1,150 | 2.89 764 | 2.80 716 | 2.60 609 | 2.72 872
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Arkansas River at Dodge City, Kans.

Location. —Lat 37045'.;10ng. 100°901', in NEf sec. 35, T. 46 S., R. 25 W., on Second Street Bridge in
Dodge City., Datum of gage is 2,467, 71 ft above mean sea level, datum of 1929.
Drainage area. —29, 837 square miles.
Gage-height record. — Water-stage recorder graph except for period May 1-14, for which a graph was
drawn based on once-daily wire-weight gage readings.
Discharge record. —Stage-discharge relation defined by current-meter measurements. Shifting-control
method used July 23-28.
Maxima, —May-July 1951: Discharge, 19,700 cfs 4 a.m. May 18 (gage height, 12.54 ft).
1944 to April 1951: Discharge, 16, 200 cfs June 8, 1949 (gage height, 13.28 ft).

Mean discharge, in second-feet, 1951

Day May June July Day | May June July Day May June July
1 141 716| 2,310| 11 121 928 2,210| 21 2,790 982 386
2 137 615 1,690 12 101 883 1,950 22 4,510 1,170 380
3 133 557] 1,410 13 101} 1,200] 1,110f 23 2,720f 2,500 527
4 129 480 1,240 14 352 1,490 829 24 1,990 1,880 368
5 117 473| 1,060f 15 648| 1,280 52| 25 1,600 1,590 320
8 117 473 919 16 3,600 1,090 571§ 26 1,340 1.350 400
7 113 494 820 17 7,840 910 529 27 1,150 1,280 368
8 109 585 740l 18 } 16,000 740 466] 28 970 1,520 304
9 169 883 838) 19 5,720 660 804} 29 802y 1,710 260
10 173 1,240 638| 20 3,200 622 419} 30 712 3,450 244
31 716 - 228
Monthly mean discharge, in second=feet ........vececeoveeronceassans 1,881 1,125 800
Runoff, in acre-feet IETRTRRPa -+ {115.700| 68.940] 43,170
Runoff, in inChes . ... teteein e etenineeeercncassnacnananns .. 3.07 5.04 5.03
Gage height, in feet, and discharge, in second-feet, at indicated time, 1951
., | Gage Dis- Gage Dis- Gage| Dis- Gage Dis- | Gage | Dis- Gage l Dis-
3 | height| charge |height] charge | height| charge |height| charge | height| charge | height] charge
= May 13 May 14 May 15 May 16 May 17 May 18
2 3.39 101f ¢.32 588| 7.08| 3,370| 9.04| 6,680(12.00| 17,000
4 3.42 113| ¢.08 438| 7.29 3,670 9.12 6,840(12.54| 19,700
6 3.46 129] 3.90 330 7.26 3,620 92.23 7,060{12.34] 18,700
8 3.63 198( 3.89 325| 6.92| 3,150| 9.30} 7,200{12.17¢ 17,800
10 3.85 305| 3.90 330| 6.35 2,410| 9.44 7,550112.06] 17,300}
N | 3.39 101] 3.96 366| 3.93 348| 5.85 1,850f 9.50 7,700]11.88] 16,400
2 4,19 504| 3.85 305| 5.50| 1,510/ 9.60| 7,950{11.76| 15,800
¢ 4.08 138| 3.91 335| 6.27| 2,310| 9.66} 8,100|11.74| 15,700
& 4,21 516| 4.25 542| 8.10 4,920| 9.75 8,320|11.58} 14,900
8 4.20 510 4.98 1,060| 8.60 5,820f 92.85 8,580(11.35} 13,900
10 4.40 640| 5.52 1,530| 8.80 6,200| 9.98 8,940{11.04| 12,700
12 | 3.39 101| 4.50 710| 6.50| 2,590| 8.94| 6,480|10.85( 11,900/10.75(| 11,500
May 19 May 20 May 21 May 22 May 23 May 24
2 6.571 2,580| 9.74| 8,300| 6.72} 2,790
4 7.20 3,460| 6.52 2,520) 9.02 6,640) 6.75 2,830
6 9.23 7,060 6.48 2,480 8,72 6,040] 6.71 2,770| 6.16 2,080
8 7.28| 3,590| 6.40| 2,380| 8.39] 5,440| 6.63| 2,660
10 6.35| 2,320| 7.85| 4,500| 6.59| 2,610
N | 7,96y 4,680 7.13| 3,360{ 6.32| 2,280{ 7.35| 3,700{ 6.67 2,720| 6.07} 1,980
2 6.22| 2,160| 7.02| 3,210{ 6.78| 2,870
4 6.87| 3,000| 6.17] 2,100| 6.79| 2,890{ 6.82]| 2,930
6| 7.371 3,730 6.50] 2,500 6.70| 2,760| 6.73| 2,800| 5.97| 1,870
3 6.68 2,730| 6.47| 2,460| 6.60| 2,620| 6.62| 2,650
10 8.00{ 4,740| 6.57| 2,580 6.49| 2,490
1z | 7.12| 3,350| 6.68| 2,730| 9.48|  7,650| 6.62| 2,650| 6.37| 2,340| 5.84| 1,720
May 25 May 26 May 27 May 28 May 29 May 30
2
4
6
8
10
]; 5.73 1,610| 5.46 1,340] 5.27 1,150{ 5.06 964 4.87 7961 4.75 700
4
6
8
10
12 | 5.58( 1,460 5.35| 1,230| 5.18| 1,070| 4.97 883| 4.79 732| 4.77 71§

Supplemental records.— May 16, S a.m., 7.32 ft, 3,710 cfs, 3 p.m., 5.40 ft, 1,420 cfs;

ay 21,

p.m., 8.50 ft, 5,640 cfs; May 22, 1 a.m., 9.87

ft, 8,620 cfs.



ARKANSAS RIVER BASIN 151
Arkansas River near Kinsley, Kans,

Location, —Lat 37056', long. 99022', on line between secs. 26 and 35, T. 24 5., R. 19 W., on U, S,
Highway 50 S, 2 miles east of Kinsley.

Drainage area.—30, 330 square miles.

Gage-height record. —Water-stage recorder graph except for periods May 1-15, May 27 to June 20,
June 26-28, July 4-10, 14-31, for which graph was drawn based on once-daily wire-weight gage
readings,

Discharge record. ~Stage-discharge relation defined by current-meter measurements.

Maxima, —May-July 1951; Discharge, 11,700 cfs 7 p. m. May 19 (gage height, 11.20 ft).

1944 to April 1951: Discharge, 11, 300 cfs June 10, 1949 (gage height, 11,09 ft).

Remarks, ~Diversions above station for irrigation. Flow regulated by John Martin Reservoir (capacity,

701,000 acre-it),

Mean discharge, in second-feet, 1951

Day May June July Day | May June July Day May June Jul
1 259 990 5,280 11 178} 1,210 2,020Q 231 3,910 1,400 488
2 226 934| 2,530| 12 180 1,310| 2,890 22 6,120| 1,650 444
3 211 890 1,820f 13 182 1,090 2,210 23 9,420 1,690 404
4 205 790| 1,580) 14 296| 1,200 1,560f 22 3,420| 2,020 372
5 205 760| 1,480) 15 498| 1,280 1,290 25| 2,220f 1,760 352
[ 202 760f 1,200 18 1,530| 1,290 969 26 1,870 1,580 428
7 196 775 1,120( 17 4,870 1,260 914 27 1,620 1,280 298
8 193 785 1,060§ 18 6,370 908 866 28 1,540 1,220 304
9 190 81z 1,040{ 19 9,050 890 735( 29 1,460| 1,600 392
10 182 860 1,060) 20 8,750 955 6201 30 1,240 3,230 384
31 1,060 - 289
Monthly mean discharge, in second-feet ....... . ceseens 2,189 1,239 1,174
Runoff, in acre-feet eee .. .. .» |134,600} 73,740 72,200
Runoff, ininches ........coveviunnnnnane. e 0.08 0.05 0.04
Gage height, in feet, and discharge, in second-feet, at indicated time, 1951
.. | Gage Dis- Gage Dis- Gage Dis- Gage Dis- Gage Dis- Gage Dis-
3 |height| charge |height| charge | height| charge |height| charge | height| charge | height| charge
& May 13 May 14 May 15 May 16 May 17 May 18
2 8.19 4,120
4 4,62 610( 8.13( 4,030
8 7.91| 3,680
8 4.67 635 7.82| 3,550| 9.25| 6,140
10 8.12| 4,010
N | 3.46 180{ 3.84 292| 4.40 500| 4.92 760] 8.53| 4,710
2 8.88| 5,400
4 6.12| 1,600 9.07| 5,780 9.41| 6,500
[ 9.18] 6,000
8 7.61} 3,250{ 9.24} 6,120
10 9.18| 6,000
12 | 3.50 190| 4.17 408| 4,57 585| 8.16| 4,080| 9.20| 6,040| 9.58] 6,910
May 19 May 20 May 21 May 22 May 23 May 24
2
41 9.70( 7,200
& 10.96| 10,800| 8.06| 3,920 8.36| 4,410}10,53| 9,440] 7.94| 3,720|
18 9.83| 7,510
N [10.16 8,410(10,76| 10,100 7.93 3.710| 9.40 6,480|11.04} 11,100} 7.60 3,240
2
4 |10.83( 10,300
6 9.23 6,100/ 8,08 3,950 9.86 7,580(10.76 | 10,100| 7.20 2,700
8 |11.14| 11,400
10
12 111.15| 11,500| 8.40| 4,480 7.88| 3,630/10.15| 8,380| 8.96] 5,560] 6.98| 2,440
May 25 May 26 May 27 May 28 May 29 May 30
2
4
6
8
10
I; 6.78 2,220] 6.42 1,870| 6.13 1,610 6.05 1,540| 5.96 1,470] 5.64 1,230
4
6
8
10
12 16.58| 2,020|6.25| 1,720]6.06| 1,550 |6.02| 1,520)| 5.85| 1,380] 5.49] 1,120

* Supplemental record .— May 23, 1 p.m., 11.05 ft, 11,100 cfs.
212675 O - 52 - 11
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Pawnee River near Larned, Kans,

Location, —Lat 38%117, long, 99°20', on line between secs, 29 and 32, T. 21 5., R. 18 W., at bridge
on U. S. Highway 50 S,, 1 mile west of Sanford and 13 miles west of Larned,

Drainage area, —2, 576 square miles.

Gage-height record. —Water-stage recorder graph except for periods May 8-16, June 17, 18, 22,
July 10, 11, 20~24, 27-31, for which a graph was drawn based on once-daily or more frequent wire-
weight gage readings, and July 8, 9, when graph was estimated.

Discharge record, —Stage-discharge relation defined by current-meter measurements,

Maxima, — May-July 1951: Discharge, 9,510 cfs 6 p.m. June 23 (gage height, 27,54 ft).

1924 to April 1951: Discharge, 20,000 cfs (estimated) May 28, 1935 (gage height, 31.98 ft, site

and datum then in use), includes about 11,000 cfs which overflowed above station into Saw Mill Creek
and thence into Arkansas River above Larned.

Mean discharge, in second-feet, 1951

Day May June July Day | May June July Day May June July
1 182 128{ 8,0704% 11 60| 1,370| 6,640 =21 1,720 862 309
2 86 148| 5,690 12 47| 4,970} 9,110( 22| 3,480 3,790 282
3 63 1,670 2,340 13 40| 6,470 5,6404§ 23 7,020) 9,250 274
4 51| 1,790 1,240 14 371 3,510f 3,940 24| 5,920 8,190 400
5 47 694| 1,230( 15 55| 1,370| 2,640f 25 2,100 4,560 912
6 44 307 626 16 275 507| 1,880 26 555} 2,040 577
7 43 835 456 17 [ 1,710 330 850 27 293| 1,830 338
8 47| 1,600 385[ 18 | 3,560 338 516§ 28 217| 1,580 253
9 57 1,770 335 19 1,740 550 417§ 29 178| 1,720 216
10 58| 1,010 293 20 | 1,180 406 355 30 154 5,340 214
31 141 - 279
Monthly mean discharge, in second-feet 1,005 2,298 1,829
Runoff, in acre-feet ........c00.. e 61,800 |136,700 {112,500
Runoff, in inches 0.45 1.00 0.82

Arkansas River at Great Bend, Kans.

Location, —Lat 38°211, long. 98°46', in SE} sec. 33, T. 19S., R. 13 W., at bridge on U. S. Highway
281, half a mile south of Great Bend, and 4} miles upstream from Walnut Creek, Datum of gage is
1, 839, 82 ft above mean sea level (levels by Corps of Engineers).

Drainage area.—33, 986 square miles,

Gage-height record. —Water-stage recorder graph except for periods July 8-10, 19-31, for which a graph
was drawn based on once-daily wire-weight gage readings.

Discharge record, -~ Stage-discharge relation defined by current-meter measurements. Shifting-control
method used May 24-26, July 13-17.

Maxima, —May-July 1951: Discharge, 13,900 cfs 1 a.m. May 25; maximum gage-height, 11.36 ft
6 p.m. May 24.

1941 to April 1951: Discharge, 20, 200 cfs May 1, 1942 (gage height, 10.34 ft).
Remarks. ~Levees began breaking at 6 p. m, May 24, 1951,

Mean discharge, in second-feet, 1951

Day May June July Day | May June July Day May June July
1 1,510f 1,420 8,100 11 322| 2,480 2,410 21 9,200 1,840| 1,100
2 788 1,350 10,400 12 358 3,090 7,260 22 9,730 3,570 1,100
3 482| 1,330| 10,200 13 482| 5,770} 10,800( 23 9,550 6,900| 1,180
4 420| 2,450| 8,840 14 410| 7,140| 12,400 24 | 12,200} 8,720 1,290
5 386 2,810 3,820} 15 382| 7,160{ 10,800{ 25 | 12,300 10,300} 1,420
6 362 1,880 2,850 16 488 3,740 8,020 26 8,280 9,970 1,700
7 358 2,070| =2,000f 17 | 2,250| 2,120{ 4,630l 27 | 3,700| 7,180 1,400
8 342| 2,850| 1,650l 18 | s,500] 1,760| =2,340) 28 | 2,380| 4,610]| 1,090
9 334| 3,310 1,480 19 | e,910| 1,670 1,500f 29 [ 1,910] 4,490 954
10 334| 3,130| 1,370f 20 | 9,160| 1,690| 1,190y 30| 1,650| 5,860 892
31 1,560 - 852
Monthly mean discharge, in second-feet ......... Ceeanan treeescennns 3,356 4,089 4,033
Runoff, in acre-feet ........... ... vev.... |206,400 |243,300 [248,000
Runoff, ininches .........iiiiiiniinnninnnnaa, reesisesnas e 0.11 0.13 0.14




ARKANSAS RIVER BASIN 153
Cow Creek near Lyons, Kans.

Location.— Lat 38%18, long. 98°11', in SW} sec. 15, T. 20 S., R. 8 W., 60 ft upstream from Missouri
Pacific Railroad bridge, 400 ft downstream from Lit*le Cow Creek, and 3 miles south of Lyons.

Drainage area.— 728 square miles (including 229 square miles in Cheyenne Bottoms) .

Gage-hei%ht Tecord, — Water-stage recorder graph except for June 24 for which an estimated graph was
drawn based on shape of adjacent days, and July 5 for which a graph was drawn based on two staff-
gage readings,

Discharge record,—~ Stage-discharge relation defined by current-meter measurements below 2, 700 cfs
and extended to peak stage by logarithmic plotting.

Maxima.— May-July 1851: Discharge, 4,890 cfs 7 a, m. July 13 (gage height, 19.05 ft).

1938 to April 1951: Discharge, 12,400 cfs Oct. 20, 1941 (gage height, 20,49 ft), from rating curve
extended above 5,000 cfs.
Maximum stage known, 22.75 ft July 11, 1929, from records of Missouri Pacific Railroad.

Mean discharge, in second-feet, 1951

Day May June July Day | May June July Day May June July
1 371 74 345) 11 1,110 164 281 21 497 53 75
2 312 74 162 12 1,040 105 1,3704 22 913 59 85
3 148 68 96l 13 264 83| 4,300§ 23 899 431 63
4 83 294 731 14 94 74| 3,180 24 763 900 60
5 60 112 119 15 78 134| 1,540§ 25 297 540 57
6 50 116 . 784 16 193 407 604 26 119 132 52
7 44 802 53| 17 470 138 187} 27 86 103 49
8 421 1,120 45§ 18 862 74 131f 28 70 a8 48
9 871 1,220 4] 19 856 57 104§ 29 60 150 46
10 714 631 374 20 304 52 90§ 30 56 420 g
291 433
17,330 | 26,650
0.45 0.69

Little Arkansas River at Valley Center, Kans,

Location, —Lat 37°50', long. 97°23", in SW} sec. 36, T. 25 S., R. 1 W., at county highway bridge,
half a mile west of Valley Center and 16 miles upstream from mouth. Datum of gage is 1,327,.82 ft
above mean sea level, datum of 1929,

Drainage area.~1, 327 square miles.

Gage-height record, —Water-stage recorder graph May 1-17, May 19 to July 2, Graph based on one
or more daily wire-weight gage readings May 17-19, July 2-31,

Discharge record, —Stage-discharge relation defined by current-meter measurements.

Maxima. --May-July 1951: Discharge, 22,400 cfs 8 p.m, May 17 (gage height, 20,50 ft, from recorded
range line).

1822 to April 1951: Discharge, 32,000 cfs April 16, 1945 (gage height, 22.05 ft), on basis of
slope-area determination.

Mean discharge, in second-feet, 1951

Day May June July Day{ May June July IlDay May June July
1 4,520 373 9,770 11 2,050 2,230 57 21 6,160 241 1,270
2 4,410 364 6,680] 12 2,430 9121 5,830 22 6,620 971 1,090
3 2,020 329 8,740 13 1,240 5§37 16,2000 23 7,960 2,450 1,520
4 940 28§ 7,570 14 438 421 14,1 24 4,790 3,590 2,930
5 408 254 5,12Q) 15 282] 713 11,900f 25 3,400 2,800 2,640
6 275] 24 2,6901 16 1,8304 638 9,55 26 1,8 1,470 1,400
7 222 1,92 1,490 17 | 15,809 647 16,0801 27 g7 668} 764
8 19 3,840 83 18 17,5004 441 3,01 28 680 425 6877
9 19 5,01 581 19 11,200 308 2,118 29 527 2,810 543
10 84 4,81 48 20 6,81d 250 1,520 30 438 13,600 416
31 37 - 356
Monthly mean discharge, in second-feet ......ceuvevrccesccsncosnnes 3,46 1,785 4,143
Runoff, in acre-feet ......c00vuvnannn .. crieiesesieeaas | 213,000 106,200| 254 ,8008
Runoff, in inches ...... W ot e b e e n st a e e s eearaser s asesensotees 3.0l 1.50 3.60)
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Arkansas River at Wichita, Kans.

Location, —Lat 37%41°', long. 97°21°, in SEf sec. 20, T. 278S., R. 1 E., at Douglas Avenue Bridge in
Wichita, and half a mile downstream from Little Arkansas River. Datum of gage is 1,280.98 ft
above mean sea level (levels by U. S. Weather Bureau) .

Drainage area. —40, 182 square miles.

Gage-height record, —~Water-stage recorder graph.

Discharge record, —Stage-discharge relation defined by current-meter measurements.

Maxima. —May-July 1951: Discharge, 27,600 cfs 1 a.m. July 1 (gage height, 13.38 ft),

1934 to April 1951: Discharge, 26,600 cfs April 24, 1944 (gage height, 11.70 ft).
1897-1933: Maximum stage observed by U, S. Weather Bureau, 17.3 ft July 10, 1904,
Maximum stage known, 18 ft May 13, 1877 (from published reports by U. S. Weather Bureau).

Mean discharge, in second-feet, 1951

Day May June July Day | May June July Day May June July
1 7,630 3,640, 25,500 11 3,260 11,600 3,200 21 15,400 4,350 5,180
2 9,550 3,100 20,900] 12 4,000 9,900, 9,820 22 | 18,000 4,630 4,180
3 5,580 2,700 19,200% 13 3,350 8,950/ 18,100 23 | 20,600{ 8,380| 4,920
4 3,680 2,480| 22,400f 14 2,230 8,350 20,000 24 | 18,000 11,700 7,960
5 2,310 3,020 17,700f 15 1,800 8,820 21,400 25 | 16,200| 12,300| 6,660
6 1,690 4,770 16,900 16 2,900| 9,100 22,700 26 | 14,800f 11,600| 4,950
7 1,300, 7,200/ 14,900f 17 | 16,900 9,380| 24,700f 27 | 14,400f 11,400 3,950
8 1,130f 12,200| 10,800f 18 | 20,900 8,250| 21,400f 28 | 16,000} 11,800 3,650
9 1,090/ 12,300 6,4204 19 | 18,600 6,390| 16,400f 29 | 14,400f 13,800{ 3,180
10 1,320| 13,400, 4,000ff 20 | 16,800 5,220 7,940f 30 7,520] 24,800| 2,860
31 4,310 - 2,520
Monthly mean discharge, in second-feet ........c00c0uenes craeees 9,215 8,851] 12,080
Runoff, in acre-feet ......... 566,600}526,700]742,600
Runoff, in inches ....... T teiessanee 0.26 0.25 0.35
Gage height, in feet, and discharge, in second-feet, at indicated time, 1951
5, | Gage Dis- Gage Dis- Gage| Dis- Gage Dis- Gage Dis- Gage Dis-
3 | height| charge |height| charge | height| charge |height| charge | height| charge |height| charge
= May 13 May 14 May 15 May 16 May 17 May 18
2 -
4 3.30( 1,960 11.64} 22,400
6 3.28| 1,930 8.55| 13,600
e 3.34| 2,020 11.32| 21,400
g 4.18| 3,360{ 3.43| 2,140} 3.25| 1,890| 3.50| 2,250|10.15| 18,000{11,.30| 21,400
4 3.60| 2,400 11.03| 20,600
8 2.97| 1,510 11.10| 20,800
1 4.45| 3,860 10.60| 19,300
iz | 3.77] 2,670] 3.3 1,970] 3,18{ 1,790] 6.35] 7,990|11.77 22,700/10.00] 17,600
May 19 May 20 May 21 May 22 May 23 May 24
2
419,77 17,000 9.07} 15,000 11.00 | 20,500
6 9.97| 17,500 10.48| 19,000
lg 10.22| 18,200 8.941{ 14,700 11.55 } 22,100
g 10.55} 19,200f 9.69| 16,700} 8.87 | 14,500 /10.00| 17,600|11.47 | 21,900]10.09 | 17,900
4 l10.85] 19,500 8.95| 14,700 11.15 | 20,900
3 9.42| 16,000 9.76 | 16,900
lg 10.57| 19,300 9.55| 16,400 10.80 | 19,900
12 ho.36 18,600 9,15 15,200 10,30 | 18,500 |10.20 | 18,200110.50 ) 19,000{ 9.80] 17,000
May 25 May 26 May 27 May 28 May 29 May 30
2
4
(S; 9.30 | 15,600} 6.85| 9,220
10
Iél 9.48| 16,200| 9.00{ 14,800 | 8.75 | 14,200 | 9.60 | 16,500 ] 9.02 | 14,900} 5.84| 6,780
4
g 8.43 | 13,300{ 5.33| 5,650
10
12 | 9.29| 15,600 | 8.67 | 13,900 | 9.10 | 15,100 | 9.36 | 15,800 7.90 | 11,900} 5.00 | 4,950




ARKANSAS RIVER BASIN

North Fork Ninnescah River near Cheney, Kans.
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Location, —~Lat 37°40‘, long. 97°46', on line between secs. 28 and 33, T. 27 S., R. 4 W., at bridge on
U. S. Highway 54, 2 miles north and 1 mile east of Cheney, 4 miles upstream from Spring Creek, and
22} miles west of Wichita.

Drainage area. ~947 square miles.

Gage-height record. —Water-stage recorder graph.

Discharge record. —Stage-discharge relation defined by current-meter measurements below 2, 400 cfs
and extended to peak stage on basis of logarithmic plotting.

Maxima. —May-July, 1951: Discharge, 9,460 cfs 10 a. m. May 23 (gage height, 13.23 ft).

August 1950 to April 1951: Continuous low flow.

Mean discharge, in second-feet, 1951

Supplemental records.-—May 18, 7 p.m., 8.67 ft, 2,390 cfs; May 21, 1 a.m.,
ng cfs,

.

Day May June July Day | May June July Day | May June July
1 678 334 4,850 11 138 498 257 21 1,890 366 146
2 341 295 1,190| 12 122 434 260§ 22 3,020 494 121
3 23Q, 28l 794 13 120 366 251§ 23 7,340 3,120 153
4 178 251 694) 14 108 312 257§ 24 2,360 3,080 354
5 155 230 574y 15 126 402] 350| 25 1,460 1,930 722
6 140 254 458 16 3,800 850 3461 26 970| 3,980 586
7 128| 3,070 3700 17 6,490 606 298) 27 704 1,350 502
8 126 1,460 295) 18 2,800 586 233f 28 533 766 320
9 119 678 2601 19 1,390 658 189§ 29 421 646 221
10 162 522 245§ 20 745 486 1lesfl 30 344] 5,460 184
350 - 176
Monthly mean discharge, in second-feet ..........c0v0ne 1,208 1,126 510
Runoff, in acre-feet ...........co0vnne 74,360] 66,970{ 31,380
Runoff, in inches .......... 1.47 1.33 0.62
Gage height, in feet, and discharge, in second-feet, at indicated time, 1951
t. |Gage Dis- Gage Dis- Gage| Dis- Gage Dis- Gage Dis- Gage Dis=~
3 |height| charge |height| charge | height| charge |height| charge | height| charge | height]| charge
H May 13 May 14 May 15 May 16 May 17 May 18
2 6.80 950 10.38( 4,420
4 7.66| 1,510{11.82| 6,640 9.92| 3,790
6 4.68 110| 4.62 103 8.48| 2,200 9.46] 3,220
8 9.38( 3,130(12.51| 8,020| 9.03} 2,750
10 10.05| 3,960 8,71} 2,430
N | 4.72 122| 4.66 110| 4.62 103 {10.75| 4,980[12.12| 7,240} 8.48| 2,200
2 4.60 99111.13| 5,540 8.43| 2,160
4 4.63 104 111,17 5,600(11.59 6,240 8.37 2,100
6 4.63 104 4.68 113[11.00( 5,350 8.56| 2,280
8 4.79 138 |10.69| 4,880|1l.26| 5,740| 8.62| 2,340
10 4.88 160 [10.56 4,690 8.55 2,270
12 | 4.67 112| 4.62 103] 5.75 465{10.80| 5,050}10.78] 5,020| 8.48| 2,200
May 19 May 20 May 21 May 22 May 23 May 24
2 6.42 754| 9.84 3,880}11.18 5,620
4 6.65 865] 9.66 3,460{11.83 6,660| 9.75 3,570
6| 7.90] 1,700 7.00| 1,070) 9.35{ 3,100{12.61} 8,220
8 7.25| 1,220 8.92{ 2,640§13.02| 9,040| 8.64| 2,360
10 7.48| 1,390 8.48| 2,200{13.23| 9,460
N | 7.28} 1,250) 6.36 727| 7.73| 1,560| 8.29) 2,030|13.13| 9,260) 7.98( 1,760
2 8.14| 1,900 8.40| 2,130(l2.83| 8,660
4 8.64 2,360{ 8.67 2,390(12,38 7,760] 7.75 1,580
6| 6.96} 1,050 9.06| 2,780 9.13] 2,850(11.93| 6,860
8 9.40| 3,150 9.64| 3,440|11.51| 6,120| 7.72| 1,560
10 9.68| 3,490 (10.18| 4,130|11.14| 5,560
12 | 6.70 890] 6.16 637| 9.80| 3,630]10.68| 4,870}10.72| 4,930} 7.88{ 1,680
May 25 May 26 May 27 May 28 May 29 May 30
2
4| 7.95| 1,740
6
8 |7.83| 1,640
10
N | 7.56| 1,440| 6.79 955 | 6.23 7021 5.80 530f 5.53 422| 5.33 346
2
41 7.38] 1,320
6
8 |7.e5| 1,220
10
12 | 7.15| 1,160]| 6.50 810 | 5.98 602 { 5.65 4701 5.40 370{ 5.25 316
6.15 ft,
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Ninnescah River near Peck, Kans.

Location. — Lat 37028', long. 97025‘, in NW% sec. 10, T. 30S., R. 1 W., at county highway bridge,

3 miles southwest of Peck and 28 miles upstream from the mouth.
Drainage area.—2, 129 square miles,
Gage-height record. —Water-stage recorder graph,
Discharge record. —Stage-discharge relation defined by current-meter measurements below 18, 000 cfs

and extended to peak stage by logarithmic plotting.
Maxima, ~May-July 1951; Discharge, 25,100 cfs 8 p. m. May 17 (gage height, 20.73 ft).

1938 to April 1951: Discharge, 24, 600 cfs (revised) Apr. 23, 1944 (gage height, 20,58 ft).
Maximum stage known, 26.4 ft June 8, 1923, from floodmark.

Mean discharge, in second-feet, 1951

Day May June July Day | May June July Day May June July
1 |. 6,360 1,070 8,730| 11 475) 1,440 745§ 21 4,870 840 520
2 2,070 995| 5,980| 12 418} 1,200 7304 22 8,260 1,380 460
3 1,110 930 2,310f 13 385 1,060f 1,080f 23 9,050 1,190 3,690
4 845 860 1,740 14 349 935 1,520 24 9,570 »760 1,280
S 680 800 1,460) 15 320 825 3,170 25 3,590 4,930 1,120
6 580 880| 1,240) 16 4,820 1,660, 2,200f 26 2,520 4,790] 1,200
7 500{ 5,740 1,050f 17 | 21,400 1,560 1,180f 27 1,960 5,590| 1,090
8 441} 7,220 900} 18 | 17,200 995 880 28 1,630 2,340 840
9 428 3,250 845] 19 8,520 1,000 715f 29 1,430{ 1,650 635
10 428 1,740 810} 20 3,320 980 600 30 1,360 5,940 510
31 1,140 - 450
Monthly mean discharge, in second-feet ........ccevvvusen cresesnaae 3,743] 2,485( 1,603
Runoff, in acre-feet ............. ercsasesssases 230,100§147,900| 98,540
Runoff, in inches ...... R R N I TR 2.03 1.30 0.87
Gage height, in feet, and discharge, in d-feet, at indicated time, 1951
5, | Gage Dis- Gage Dis- Gage| Dis- Gage Dis- Gage Dis- Gage| Dis-
3 |height] charge (height| charge | height| charge |height| charge | height| charge | height| charge
& May 13 May 14 May 15 May 16 May 17 May 18
2 3.09 310
4 3.13 328} 17.75| 16,900
6 3.19 356 19.55| 21,609
8 4.00 750|19,45| 21,200
10 6.50( 2,000
N | 3.27 382| 3.19 356 3.12 324| 9.85| 4,520/20.05| 23,000|17.85( 17,10Q
2 12.05| 6,960
4 13.05( 8,170|20.47{ 24,300
& 13.55| 8,880 15,85| 12,900
8 13.98| 9,570{20.73| 25,100
10 14.38| 10,200
12 | 3.20 360 3.12 324| 3.09 310|15.00| 11,200/20.64| 24,800{14.18| 9,899
May 19 May 20 May 21 May 22 May 23 May 24
2 113.96 9.540 7.32 2,520
4 114.02| 9,630 - 7.36( 2,550
6 114.14 9,820| 8.85 3,630| 8.15 3,100(12.29 7,250{13.17 8,340}15.30| 11,800
8 [14.22] 9,950 9.35| 4,060
10 [14.16] 9,860 10.25} 4,900 .
N [13.89] 9,420| 8.20| 3,140(10.72{ 5,390(13.30| 8,520|13.40| 8,660/14.55| 10,500
2 |13.52) 8,830 11.12} 5,840
4 113,07 8,200 11.38| 6,160
6 112.43 7,420 7.71 2,800 111.54 6,350 ]14.03 9,650(13,86 9,380(12.88 7,9604
8 111.75| 6,600 11.64| 6,470
10 110.90} 5,590 11.68| 6,520
12 l10.20{ 4,850| 7.36| 2,55011.71| 6,550(13.44] 8,720|14,82( 10,900]10.46| 5,110
May 25 May 26 May 27 May 28 May 29 May 30
2
4
6 | 8.95| 3,710 5.41| 1,460] 5.37| 1,440
8
10
I; 8.55| 3,3%0| 7.26| 2,480 6.38| 1,940| 5.74}{ 1,620| 5.32| 1,410 5.25}| 1,380
4
g 8.32| 3,220 5.26 | 1,380 5.09} 1,300
10 i
12 | 7.92| 2,940| 6.76| 2,160|6.05| 1,780| 5.51| 1,500| 5.35| 1,420} 4.95| 1,220
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Arkansas River at Arkansas City, Kans.
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Location, ~Lat 37°904', long. 97°03', in NW} sec. 25, T. 34 8., R. 3 E., at Chestnut Avenue highway
bridge, half a mile west of Arkansas City and 5 miles upstream from Walnut River,

Drainage area, —43, 475 square miles,

Gage-height record. ~Water-stage recorder graph except for July 30, 31, for which days a graph was
drawn based on once-daily wire-weight gage readings.
Discharge record. —Stage-discharge relation defined by current-meter measurements,
Maxima. —May-July 1951: Discharge, 66,000 cfs 8 a.m. May 19 (gage height, 23,50 ft).
1902-6, 1921 to April 1951: Gage height, 25.46 ft June 11, 1923, from floodmarks (discharge
not determined) .

Mean discharge, in second-feet, 1951

Day May June July Day | May June July Day May June July
1 18,100 6,600| 37,400{ 11 2,970} 15,100 7,250} 21 | 25,500 7,900 9,080
2 22,500 5,740| 43,000 12 3,840 13,300 6,770§ 22 | 27,800 11,200 6,880
3 12,800 5,120{ 35,500y 13 4,280| 10,900| 18,500f 23 | 30,800 8,360 7,230
4 6,530 4,600] 25,400 14 3,940 10,000| 25,900f 24 | 29,200/ 23,200| 13,700
5 4,390 4,300{ 24,500) 15 3,000 9,530| 28,400f 25 | 27,300| 27,000| 10,900
6 3,240| 5,280| 20,300} 16 3,570| 10,000{ 27,700 26 | 20,900| 24,100 8,400
7 2,700| 15,200} 18,100f§ 17 | 18,800 11,000{ 26,000f 27 | 16,800| 17,800 7,060
8 2,450| 20,600{ 15,700} 18 | 38,500| 11,000| 25,700 28 | 16,100{ 16,900 5,960
9 2,3Q0| 22,900f 11,900ff 19 | 60,400 9,270| 23,800 29 | 17,200| 14,800 5,400
10 5,120| 17,700{ 10,000} 20 | 38,600 7,710] 17,400} 30 | 15,000} 21,800 4,800
31 8,760 - 4,350
Monthly mean discharge, in second-feet 15,850f 12,960} 17,190
Runoff, in thousand acre-feet ....... 974.7 771.4 1,057
Runoff, ininches .....ovviiiiieiireinnenennnnnans 0,42 0.33 0.46
Gage height, in feet, and discharge, in second-feet, at indicated time, 1951
5. | Gage Dis- Gagel Dis- Gage| Dis- Gage Dis~ Gage Dis~- Gage Dis-
2 [height| charge |height] charge |height| charge [height{ charge | height]| charge | height| charge
= May 13 May 14 May 15 May 16 May 17 May 18
2
4 9.55 2,740|14,35| 14,300{18.70]| 30,400
6
8 9.56 2,760/15.59 18,100}19.35] 33,900
10
N 110.36 4,350|10.21 4,030} 9.67 2,960| 9.62 2,870(16.12| 19,900/19.96] 37,300
2
4 9.85| 3,300({16.41| 20,900{20.56| 41,000
6
8 10.25 4,120(15,83 | 22,400]21.55| 48,000
10
12 110.38 4,390| 9.85 3,300| 9.57 2,780012.20 8,500(17.85] 26,300|22,40] 55,000
May 19 May 20 May 21 May 22 May 23 May 24
2 18.92| 31,60017.65| 25,500
4 |23.20| 62,600|21.08| 44,600[18.65 30,100 17.79| 26,100{18,76 | 30,700|18.50| 29,400
6 18.31| 28,400]17.95| 26,800
8 123.50| 66,000/20.38| 39,800 )18.00 27,000 (17,97 | 26,900{18.90| 31,400)18.30| 28,400
10 17.60| 25,300 [17.93| 26,700
N 123,40 64,800f19.94| 37,200|17.23| 23,900 |18.16 | 27,700|18.97 { 31,800{18.50| 29,400
2 16.88] 22,600 [18.27 | 28,200
4 123.04} 60,900)19.61| 35,400 }16.67 21,800 [18.30| 28,400{18.87 | 31,300)18.57| 29,700
6 16.58| 21,500 ]18.54( 29,600
8 22,47 55,600(19.35| 33,900 (16.75| 22,100 {18.58| 29,800[18.61 | 29,900(18.48] 29,200
10 16.97 | 22,900 {18.65 | 30,100
12 |2y ,76) 49,600)19.05] 32,300]17.37 24,4001018.681 30,200 18.58 | 29,800118,29 28;3004
May 25 May 26 May 27 May 28 May 29 May 30
2
4 [18.17] 27,800
6 16.88] 22,600 15.28{ 17,200{15.15] 16,700
8 [18.12} 27,500
10
N 118,09} 27,40016.19( 20,100 [15.18 | 16,800 {14.87 | 15,900|15.31 | 17,300]14,80] 15,700
2
4 [18.10] 27,400
6 15.81| 18,300 15,31 | 17,300|14.15| 13,700
18 17.94| 26,700
12 [17.73| 25,800 |15.53| 18,000 {14.84 | 15,800 [15.15 | 16,700 |15.23 | 17,000 [13.25 | 11,200
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Whitewater River at Augusta, Kans.

Location. —Lat 37°41'16", long. 96°59'40", in SE} sec. 21, T. 26 S., R. 4 E., on Butler County
highway bridge, 3 miles above the confluence with Walnut River, and 1 mile northeast of Augusta.

Drainage area.—473 square miles,

Gage-height record. —Water-stage recorder graph except for period July 28-31, for which graph was
drawn based on once-daily wire-weight gage readings,

Discharge record. —Stage-discharge relation defined by current-meter measurements, Shifting-control
method used June 29 to July 2, July 7-11,

Maxima. —May-July 1951: Discharge, 11,800 cfs 12 p.m. May 1 (gage height, 25.58 ft).

Nov, 1950 to April 1951: Continuous low flow,

Mean discharge, in second-feet, 1951

Day May June July Day | May June July Day May June July
1 9,340 134 7,820f 11 328 325 2,020f 21| 1,380 672 179
2 10,700 121 2,810 12 204 194| 6,900 22 3,310 1,330 159
3 1,630 108| 2,260 13 166 152| 8,230 23 3,250| 5,710 3,660
4 347 103| 9,040 14 141 136| 7,140f 24 1,510 7,550| 2,620
5 252 102 4,900 15 127 546 796 25 368 1,960 488
6 222 106 577 18 1,060 567 418 26 294 405 246
7 196 1,090 412 17 4,420 175 313 27 246 231 188
8 177| 1,250 3141 18 3,890 120 255( 28 202 201 152
9 308 733 322f 19 1,280 105 220 29 1791 3,940 123
10 1,060 541 231 20 682 104 196 30 159 8,440 113
31 147 - 113
Monthly mean discharge, in second-feet .........cavuuvivocnsnenranns 1,535 1,238] 2,039
Runoff, in acre-feet . 94,360| 73,690 [125,400
Runoff, in inches ....... TN 3.72 2.92 4.97

Gage height, in feet, and discharge, in second-feet, at indicated time, 1951
Gage Dis- Gage Dis- Gage| Dis- Gage Dis-~ Gage Dis- Gage Dis~-

1]

3 height| charge |height| charge height| charge |height| charge | height| charge | height| charge
= June 20 June 21 June 22 June 23 June 24 June 25

2 12.94| 2,120

4 4.72 120 12.86| 2,100{22.94| 8,840|15.41| 3,040
6| 4.60 100 8.24 940(12.50( 2,000

8 5.33 234 13.32| 2,210|22.81]| 8,710|13.56{ 2,280
10 18.00| 4,600

N | 4.62 103| 7.80 830| 9.18| 1,180(20.40| 6,420|22.45( 8,350|11.65| 1,790
2 21,85| 7,750

4 8.84} 1,090 22,60| 8,500(21.24| 7,170 9.77] 1,320
6| 4.66 110 10.86| 1,600(22.98| 8,880

8 9.06| 1,140 23.20| 9,120(19.37| 5,600| 8.21 932
10 . 23,25| 9,180

12 | 4.66 110| 9.00{ 1,130(12.71| 2,060(23.22( 9,140(17.33| 4,160[ 7.13 662

June 26 June 27 June 28 June 29 June 30 July 1

2 5.37 242

4 5.09 186| 6.07 407

6| 6.32 467| 5.37 242 7.48 750}24.94| 8,180

8 5.03 175 11,10} 1,660
10 14.50| 2,600

N | 5.90 366 5.29 226| 5.03 175 [18.00| 4,600|25.56| 8,630}25.21| 7,900
2 19.53| 5,720

4 5.05 179[20.39| 6,330

6 15.70 318| 5.26 220 21,00| 6,720{25.78| 8,860

8 5.49 268|21.46| 7,020
10 21.85) 7,300

12 | 5.52 275| 5.16 200 | 5.40 248 |22.49| 7,570|25.68| 8,650|23.62| 6,810

July 2 July 3 July 4 July 5 July 6 July 7

2 [z2.46| 6,480

4 |20,83| 6,120| 6.87 599 |21.95| 7,850 [23.25| 9,180 6.19 428
6 |18.70| 5,090

8 l16.46| 3,640| 6.74 568 [23.04 | 8,940 [2%.30] 7,220 6.12 409
10 h3.80f 2,350

g 11.52 1,760} 9.55| 1,270 |23,51) 9,460 [17.43| 4,220| 6.57 527| 6.18 424

9.7 1,320
g 5.33 1,000 [14.81| 2,740 (23.85| 9,840 [13.04{ 2,140 6.15 416
7. 822

8 17.42 735 [18.35| 4,840 [24.02 | 10,000 { 9.67] 1,300 6.06 392
10 | 7,23 688

12 | 7,08 650 |20.40| 6,420 [23.89 | 9,880] 7.72 810 6.23 445| 5.96 361
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Whitewater River at Augusta, Kans.--Continued

Gage height, in feet, and discharge, in second-feet, at indicated time, 1951

5 | Gage Dis- | Gage| Dis- Gage| Dis- | Gage| Dis- | Gage| Dis- | Gage| Dis-
2 |height| charge |height] charge |height| charge |height| charge | height| charge [height]| charge
= July 8 July 9 July 10 July 11 July 12 July 13
2
4 5.76 296 5.24 174
6| 5.84 328 19.88| 6,000|22.12| 8,020
8 5.67 275 6.06 404
10
g 5.75 301| 5.60 257] 5,42 212|11.81| 1,830|21.08| 7,020(21.84( 7,740
4 6.10 376 : 15.56| 3,110
6| 5.74 294 22,05| 7,950|22.52| 8,420
13 6.29 416 17.22| 4,090
12 | 5,79 304| 5.87 316| 5.29 183|18.41] 4,890[22.51{ 8,410[23.17| 9,090

July 14 July 15 July 16 July 17 July 18 July 19
2
4 8.96| 1,140
g 23.66| 9,630

7.48 750
10
g 22.84| 8,740( 6.98 625] 6.11 416 | 5.67 311} s5.42 252} 5.26 220
4 6.73 565
g 18.16| 4,710| |
6.54 0

. 52
12 111.90 1,860 6.41 488] 5,83 351] 5.54 280| 5.34 236] 5.18 204

July 20 July 21 July 22 July 23 July 24 July 25
2 . 5.53 277
4 8.95| 1,120[17.28| 4,130
6 12,55 | 2,020 6.79 580
8 h5.48 | 3,070[15.81 | 3,250
10 17.29 | 4,130
N 5,14 196 | 5.04 177 | 4.94 159 18,05 | 4,640(13.93 | 2,390| 6.14 424
2 18.57 | 5,000
4 13.97 | 5,280(11.70] 1,800
6 19.15 | 5,420 5.83 349
8 19.05| 5,340] 9.59 | 1,280
10 18.76 | 5,130
12 | 5,11 190| 5.01 172} 4.87 147 |18.37| 4,860| 8.07 898| 5.83 301

Supplemental records.- June 21, 10 p.m., 8.99 ft, 1,130 cfs; June 23, 7 a.m., 12.28 ft,
1,970 cfe; June 27, 3 p.m., 5.25 ft, 218 cfs; July 9, 2 p.m., 5.57 ft, 250 cfs,
6 p.m., 6.50 ft, 472 cfs; July 11, 7 a.m., 5.24 ft, 174 cfs; July 13, 11 a.m.,
21,82 ft, 7,720 efs; July 23, 1 a.m., 4.86 ft, 145 cfs.
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Walnut River at Winfield, Kans,

Location. —Lat 37°14', long. 97°00', in NE} sec. 33, T. 32S., R. 4 E., at bridge on U. S. Highway
77, 1 mile south of Winfield and 1 mile upstream from Black Crook Creek,

Drainage area. -1, 840 square miles.

Gage-height record. —Water-stage recorder graph except for periods June 27-29, July 7-9, 17-22,
26-30, for which graph was drawn based on once-daily wire-weight gage readings.

Discharge record. —Stage-discharge relation defined by current-meter measurements.

Maxima, —May-July 1951: Discharge, 83,000 cfs 4 a.m, July 1 (gage height, 37,80 ft).

1921 to April 1951: Discharge, 105,000 cfs Apr. 23, 1944 (gage height, 38.1 ft in gage well,

38, 30 ft from outside gage).

Mean discharge, in second-feet, 1951

Day May June July Day | May June July Day May June July
1 14,500 822| 61,100f 11 3,210 1,460| 5,750f 21 3,980| 1,180| 1,010
2 21,500 750] 35,000| 12 1,370 1,910| 10,200{ 22 | 19,800 6,530 915
3 24,400 720{ 18,800| 13 9g0| 1,420{ 19,600f 23 | 15,500 8,740] 3,180
4 10,700 685| 13,000§ 14 846 942| 22,500ff 24 8,550| 16,100{ 10,600
5 1,670 650} 17,900f 15 750 858| 16,800) 25 3,350| 21,900 5,620
6 1,300 816| 13,200f 16 2,330] 1,150| 4,030[ 26 1,790f 16,000] 1,660
7 1,140 11,400| 2,470} 17 | 14,600| 1,08e| 1,880§ 27 1,640 2,820f 1,170
1 8 1,020 8,110 1,580f 18 | 17,300 720| 1,480 28 1,240 1,530 1,030
9 996| 4,050| 2,260 19 | 10,900 786| 1,270f 29 1,070| 3,490 L
10 3,320 2,100] 12,000f 20 3,780 700| 1,140f 30 990| 28,400 704
31 918 - 638
Monthly mean dis arge, in second-feet ........cccivvuuninnn. creeos 6,305 4,921| 9,335
Runoff, in acre-feet . 292,800 574,000
Runoff, in inches ......... Ceetessiasas ceee ceee 2.98 5.85
Gage height, in feet, and discharge, in second-feet, at indicated time, 1951
5. | Gage Dis~ Gage Dis- Gage| Dis- Gage | Dis- | Gage| Dis- Gage| Dis-
2 |height] charge |height]| charge |height} charge |height| charge | height| charge |height| charge
& June 20 June 21 June 22 June 23 June 24 June 25
2
4 5.02 852|10.05| 4,160
6 15.20| 8,500|20.68| 14,000|26.97| 21,200
1(8) 5,11 906|11.80| 5,540
g 4.70 650 5.09 894|13.50| 6,950(15.26| 8,560(23,05| 16,600]/27.70| 22,100
4 5.20 960|14.70| 8,030
6 15.37| 8,670|25.10{ 18,900{28.20| 22,800
lg 6.30( 1,620|15.30{ 8,600 .
12 | 4.55 545| 8.60| 3,150(15.34| 8,640|16.55| 9,850{26.27| 20,300{28.26| 22,800
June 26 June 217 June 28 June 29 June 30 July 1
2
4 5.88{ 1,370|24.60} 18,300}37.80 83,00%
6 t27,20| 21,500 8.20| 2,870
lg 5.92| 1,390|28,55| 23,200137.48| 73,400
hzl 24,10 17,700| 7.32| 2,250| 6.06| 1,480| 6.00| 1,440[31.00| 26,600(36.85| 59,400
4 7.75 2,560/32.63| 30,200]36.12| 51,800
6 n7.50| 10,800| 6.94| 2,000
1(8) 13.95| 7,360)33.63 | 35,800)35.48| 47,400
12 111.00| 4,900| 6.60| 1,800 5.88] 1,370}19.00| 12,300|36.90 | 60,200}34.90 43!400‘
July 2 July 3 July 4 July 5 July 6 July 7
2
4 30.30] 25,600 24.12 | 17,700
6 18.30 | 11,600 [23.73 | 17,300 8.00| 2,730
18 28.85] 23,600 23.12 | 16,600
lél 33.43 | 34,600 |26.35| 20,400 |20.45 | 13,800 [24.55 | 18,300]21.28 | 14,600| 7.15 2,140
4 22,20| 15,600 17.90 | 11,200
6 21.45 | 14,800 [24.88 | 18,700 6.66| 1,840
18 16.75 | 10,000 13,90 | 7,310
12 [51.40| 27,200 |14.26| 7,630 [22.55 | 16,000 [24.70 | 18,400 [10.65 | 4,620] 6.42] 1,690
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Walnut River at Winfield, Kans. --Continued

Gage height, in feet, and discharge, in second-feet, at indicated time, 1951

Gage Dis~- Gage Dis~ Gage| Dis- Gage Dis- Gage Dis- Gage Dis-

i b

&

5 |height| charge |height]| charge | height} charge |height| charge | height| charge |height| charge
o July 8 July 9 July 10 July 11 July 12 July 13

2

4 6.03| 1,460[18.85| 12,200{15.87{ 8,170

6 14.80 8,120|24.10} 17,700
13 6.03 1,460|20.05| 13,400|13.70 7,130

g 6.21 1,570| 6.04 1,460(19.82| 13,100{11.10 4,980[17.40} 10,700|26.45{ 20,500
4 6.086 1,480(19.00| 12,300| 8.98 3,420

6 19.20| 12,500|27.40( 21,700
1g 7.85 2,620/18.20} 11,500 7.85 2,820
12 | 6.07| 1,480[15.40| 8,700[17.30| 10,600| 9.40] 3,710[21.65| 15,000|27.95| 22,400|

July 14 July 15 July 16 July 17 July 18 July 19

2

4

g 27.90| 22,400[26.20| 20,200(11.00| 4,900

10

g 28.04] 22,600|24.10} 17,700} 8.60 3,150| 6.67 1,840| 6.05 1,470 5.70 1,260
4

g 28,13 22,700|20.70| 14,000} 7.73| 2,540

10

12 |27.66| 22,100{15.52] 8,820 7.30| 2,240| 6.25} 1,590| 5.90] 1,380| 5.57| 1,180

July 20 July 21 July 22 July 23 July 24 July 25

2 N

4 5.06 876 15.60| 8,900
6 16,87 | 10,200

.5 5.08 888 13.80| 7,040
g‘ 5.51 1,150] 5.29 1,010 5.12 912 6.30 1,620§17.85] 11,200|11.44} 5,250
4 10.10 4,200 "9.30] 3,640
6 18.18 | 11,500

(3) 13.30 6,770 7.85 2,620
2

5.37} 1,060 5.17 942 | 5.09 894 |15.30| 8,600|17.20) 10,500| 6.96| 2,020
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Salt Fork Arkansas River at Tonkawa, Okla.

Location. ~Lat 36°40'30", long. 97°18'40", in NE{SW} sec. 4, T. 25 N., R. 1 W., at bridge on
U. S. Highway 177 in Tonkawa, 4 miles downstream from Thompson Creek, 7.8 miles upstream
trom Chikaskia River, and 33.8 miles upstream from mouth, Datum of gage is 930. 22 ft above
mean sea level (Corps of Engineers bench mark),
Drainage area. —4, 528 square miles.
Gage-height record. —~Water-stage recorder graph,
Discharge record. ~Stage-discharge relation defined by current-meter measurements. Shifting-control
method used May 1, 3-18, 22-31, June 25 to July 6, July 10-19, 22-25, 27-31,
Maxima. ~May-July 1951: Discharge, 31,200 cfs 5:15 a.m. July 15 (gage height, 21,59 ft).
1803-5, 1836 to April 1951: Discharge, 40, 800 cfs May 20, 1938 (gage height, 22.82 ft).
Maximum stage known, 26.8 ft June 10, 1923, from information by Corps of Engineers.
Remarks, —Some regulation by Great Salt Plains flood-control reservoir, 69,5 miles above station
(capacity, 292, 400 acre-feet).

Mean discharge, in second-feet, 1951

Day May June July Day | May June July Day May June July
1 3,700 3,700| 21,200{ 11 552 2,600f 6,100f 21 9,970| 1,540| 3,500
2 1,190| 3,300] 21,700f 12 1,140 2,800] 5,360) 22 | 14,500| 2,860| 2,900
3 675] 3,000} 15,600f 13 835| 3,200| 12,8004 23 | 14,700 5,840| 2,800
4 560] 2,500} 17,800f 14 466| 7,860 22,100 24 9,350 9,330| 2,130
5 448| 2,220f 17,800 15 264] 3,470 28,800 25 7,440| 11,300] 1,820
6 381] 1,950| 12,100j 16 216| 3,250| 14,100 26 6,360} 13,000{ 1,820
7 345| 1,680 9,200f 17 1,320} 3,500| 9,200] 27 5,720{ 9,800| 1,640
8 280f 1,540f 8,150| 18 7,580f 2,310 6,100§ 28 5,600 8,450 1,590
9 272] 2,260| 7,440)f 19 | 13,000{ 1,910 4,880f 29 5,600 7,580| 1,590
10 458 3,000( 6,880f 20 | 10,800f 1,590| 4,000f 30 4,660 13,800 1,460
31 4,220 ~ 1,290
Monthly mean discharge, in second-feet ........... [ P 4,277 4,705 8,821
Runoff, in acre-feet . 263,000(279,900 (542,400
Runoff, in inches 1.09 1.16 2.25

Chikaskia River near Corbin, Kans.

Location, —Lat 37°08', long. 97°36', on line between secs. 35 and 36, T. 338,, R. 3 W., at bridge on
State Highway 49, 1 mile upstream from Prairie Creek, and 3 miles west of Corbin.

Drainage area. —794 square miles,

Gage-height record. —Water-stage recorder graph except for periods May 2-13, May 25 to June 4,
June 17, 18, June 25 to July 9, July 16, for which a graph was drawn based on once-daily wire~
weight gage readings,

Discharge record. —Stage-discharge relation defined by current-meter measurements. Shifting-control
method used May 5-15, May 27 to June 21, July 7-13.

Maximum, — May-July 1951: Discharge, 35,100 cfs 2 p. m. May 17 (gage height, 22,50 ft).

Mean discharge, in second-feet, 1951

Day May June July Day | May June July || Day May June July
1 3,710 394 2,420§ 11 210 940 352 21 2,130| 2,380 424
2 1,050 3591 1,340f 12 172| 1,020 287 22 5,940 10,200 363
3 484 356 925§t 13 153 646| 6,160 23 3,450 2,910 334
4 362 316 641 14 139 689 9,970| 24 1,620 11,100 383
S 302 283 517§ 15 132 632 11,800 25 1,010 2,990 337
6 269] 1,480 436) 16 3,800{ 1,830 2,810 26 760 1,110 489
7 2361 8,320 371 17 | 25,600 655| 1,180 27 630 790 424
8 212} 5,380 312 18 8,920 424 790 28 550 655 294
9 2541 1,580 358 19 | 4,150 356 508 29 661 737 256
10 358 925 828 | 20 1,720 356 500 30 565) 2,040 242
31 444 - 236
Monthly mean discharge, in second-feet .......cce0nccucecuiccennns .. 2,258| 2,055 1,496
Runoff, in acre-feet .............. . 91,990
Runoff, in inches .......c.iieiiiiiniieinnnenninnresenonss 3.28 2.89 2.17
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Chikaskia River near Corbin, Kans.-Continued

Gage height, in feet, and discharge, in second-feet, at indicated time, 1951
. | Gage l Dis- Gage Dis- Gage| Dis- Gage Dis- | Gage| Dis- | Gage| Dis-
g | height] charge |height] charge | height| charge height | charge | height| charge | height| charge
| May1s May 14 May 15 May 16 May 17 May 18
2 2.98 136|16.25| 15,500
4 3.00 140]17.62| 19,000|/14.37] 11,400
6 3.01 142|18.95| 22,800
8 3.15 174}20.30| 27,000{13.23} 9,310
10 : 4.14 533/21.35 | 30,700
N | 3.08 154| 2.99 138} 2.95 130| 7.07| 2,460|22.05 | 33,300|12.34| 7,880
2 8.88] 3,800(22.50] 35,100
4 10.38| 5,360|22.13| 33,600|11.75] 7,050
6 11.80} 7,120|21.30] 30,500
8 12.91| 8,760(19.80| 25,400(11.42| 6,600
10 13.90 | 10,500{18.10 | 20,300
12 | 3,02 144/ 2.98 136 2.95 130{15.00 12,70016.50 | 16,200{11.20] 6,340
May 19 May 20 May 21 . May 22 May 23 May 24
2 5.11| 1,200
4 11.10] 6,220 5.03 | 1,160 12.66] 8,360
6 4,981 1,130 8.84 | 3,770| 6.21| 1,870
8| 9.85| 4,750 4.97| 1,120 p2.34| 7,880
10 4.94| 1,110 .
N |8.89| 3,810]5.90} 1,670 4.94| 1,110 fo.78] 5,840 9.08 | 3,980} 5.61| 1,500
2 4.96 | 1,120
4 |8.11| 3,190 5.01| 1,150|9.36| 4,260
6 6.15 | 1,830 7.95| 3,080)5.32| 1,320
8 17.31| 2,830 9.11| 4,010]8.73| 3,680
10 ni.06 | 6,170
12 | s.82| 2,280|5.21| 1,260 f12.19| 7,670|8.55| 3,540) 7.01 ] 2,420| 5.05]| 1,170
May 25 May 26 May 27 May 28 May 29 May 30
2
4
6 4,07 679 3.92 618
8
10
N |4.75| 1,010]| ¢.25 756 | 3.95 6311} 3.73 546 | 4.16 718] 3.74 550
2
4
6 4.00 650 | 3.64 512,
8
10
12 1 4.48 860 | 4.05 670 | 3.84 586 | 3.66 521 4.05 670 | 3.57 488

Arkansas River at Ralston, Okla,

Location. —Lat 36030'10", long. 96°43'30", in NW§ sec. 1, T. 23N., R. 5 E., at bridge on State High-
way 18 at Ralston, 2 miles downstream from Salt Creek, 2 miles upstream from Grayhorse Creek,
and at mile 594.0. Datum of gage is 776. 80 ft above mean sea level, datum of 1929,

Drainage area. —54, 227 square miles.

Gt_age-height record. — Water-stage recorder graph,

Discharge record. —Stage-discharge relation defined by current-meter measurements. Shifting-control
m.ethod used May 1-18, May 22 to June 28, July 27-31,

Maxima, —May-July 1951: Discharge, 135,000 cfs 3 p.m. July 3 (gage height, 21.45 ft in gage well,
22,2 ft from outside gage).

1938 to April 1951: Discharge, 179,000 cfs Apr. 25, 1944 (gage height, 22.82 ft in gage well,
23, 65 ft from outside gage).

Maximum stage known, 23.8 ft June 12, 1923, referred to outside gage on basis of stages observed
in 1923 and 1944 at site 1, 200 ft downstream.

Remarks. —Records collected and computed by Corps of Engineers and reviewed by Geological Survey.

Mean discharge, in second-feet, 1951

Day May June July Day | May June July }§Day | May June July
1 25,000 18,800 64,800 11 8,260 31,400 25,500 21 | 88,900| 22,000] 29,200
2 40,2000 15,209 97,70 12 | 11,300 26,100 25,000 22 53,400 30,800 19,700
3 52,500 13,000 129,000] 13 8,550 23,500, 28,200 23 | 70,400 33,100| 16,400
4 40,8001 11,600 110,000 14 7,130, 21,600 64,800 24 | 93,300 43,000 14,100
S 30,800 10,7004 84,300 15 6,460 24,0000 94,400 25 | 72,200 67,500| 22,000
6 14,700 10,400 68,400 16 5,680 20,600 112,000 26 ( 50,800 81,900 25,000
1 9,140 11,600 58,500 17 4,830 17,600 102,0004 27 | 37,400 88,900| 17,200
8 7,410 25,000 36,2000 18 | 19,200] 18,400| 59,400§ 28 | 29,800 48,200 14,100
9 6,720 49,200 28,2000 19 | 61,200 17,200, 38,800 29 | 26,600 30,800 13,000
10 7,410/ 54,200 23,500 20 | 93,300, 15,600 33,700§ 30 | 26,100 41,600 11,300
31 24 000 = 10,400
Monthly mean discharge, in second-feet ......ooveevenn.... Ceeeresan 33,340{ 30,780| 47,660
Runoff, in thousand acre-feet 2,050 1,832 2,930
Runoff, in inches ........... 0.71 0.63 1.01
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Cimarron River at Perkins, Okla,

Location, —Lat 35°58', long. 97902, in SWiSW} sec. 7, T. 17 N., R. 3 E., near right bank on down-
stream side of pier of bridge on State Highway 40, 1 mile south of Perkins, 14 miles upstream
from Dugout Creek, 4 miles downstream from Wildhorse Creek, and at mile 87.3. Datum of gage
is B819. 88 ft above mean sea level, datum of 1929 (levels by Corps of Engineers).
Drainage area, —17, 825 square miles (revised).
Gage-height record. ~Water-stage recorder graph.
Discharge record. ~Stage-discharge relation defined by current-meter measurements. Shifting-control
method used May 1-11, 13-17, 19-26, May 29 to June 6, June 14-21, July 1-31,
Maxima, —~May-July 1851: Discharge, 50,200 cfs 9 p. m. May 20 (gage beight, 13.90 ft).
1939 to April 1951: Discharge, 65, 300 cfs May 19, 1949 (gage height, 15,22 ft).
Flood of Oct. 4, 5, 1926, reached a stage of 17.0 ft, from floodmarks, from information by Corps
of Engineers,
Remarks. —Records collected and computed by Corps of Engineers and reviewed by Geological Survey.

Mean discharge, in second-feet, 1951

Day May June July Day | May June July Day May June Jul.
1 4,900 2,570 19,300 11 1,980 1,610 2,570f 21 | 23,100 5,580/ 1,190
2 3,950 2,200{ 29,300 12 2,220 5,850 2,270§4 22 | 15,300 8,650/ 1,000
3 2,140 1,820, 9,980 13 809 4,4801 1,920 23 | 21,900f 13,300 876
4 890 2,340 11,100f 14 538 6,680] 2,080 24 17,000 11,600 1,069
5 614 1,920 11,600 15 434 11,300 2,130} 25 9,360, 10,100 892
6 582 3,310f 17,700 16 380 5,470 1,990 26 13,800 20,300 805
7 491 3,500 10,200 17 4,310t 5,23 1,9200 27 6,970 9,160 942
8 412 3,880 5,350] 18 36, 200 4,070 1,800} 28 6,680 5,350 985
9 3701 11,9200 4,370) 19 | 44,100 3,68 1,4008 29 8,780 3,970 1,220
10 514 1,420 3,410 20 | 45,600 2,81 1,2204 320 4,790 3,080| 1,400
31 3,140 - 1,060
Monthly mean discharge, in second-feet ....... 9,105/ 5,574| 4,936
Runoff, in acre-feet .......ovvivunvnnanasns . | 559,900 331,700{ 303,500
RUNOff, N iNCHeS + .o iuieenennnn it eirenneonsnsnoonassrrearne .. 0.59| 0.35 0.32

Arkansas River at Tulsa, Okla,

Location. —Lat 36%08'40", long. 96°00'10", in NW} sec. 11, T. 18 N., R. 12 E,, at bridge on U. S.
Highway 66 in Tulsa, 10.1 miles upstream from Polecat Creek, 17.1 miles downstream from
Cimarron River, and at mile 523,7, Datum of gage is 618, 23 ft above mean sea level, datum of
1929 (Corps of Engineers bench mark).

Drainage area. —74, 350 square miles (revised).

Gage-height record, ~Water-stage recorder graph except June 3, for which graph was drawn based on
wire-weight gage reading.

Discharge record, —Stage-discharge relation defined by current-meter measurements. Shifting-control
method used May 18-27, July 21-31,

Maxima. —May-July 1951: Discharge, 149,000 cfs 3 p.m. July 4 (gage height, 15.70 ft).

1938 to April 1951; Discharge, 173,000 cfs May 20, 1943; gage height, 17.00 ft Apr. 26, 1944,
Mazximum stage known, 19,8 ft June 13, 1923, from reports of U, S. Weather Bureau,
Remarks. —Records collected and computed by Corps of Engineers and reviewed by Geological Survey.

Mean discharge, in second-feet, 1951

Day May June July Day | May June July Da; May June July
1 6,320| 28,700| 61,200f 11 | 11,400| 48,000 28,700f 21 |132,000| 22,800| 36,800
2 34,400 22,800f 105,0008 12 9,430{ 31,500] 32,200f 22 { 97,400 36,000{ 30,800
3 52,200 18,700| 128,000 13 | 15,000| 30,100f 27,3004 23 | 76,800| 38,400| 22,800
4 53,300| 16,600( 143,000§ 14 | 13,400{ 31,500 43,000f 24 [ 98,900] 46,200f 18,700
5 40,800 15,500/ 120,000f 15 | 10,100| 30,800 88,400} 25 |106,000| 56,600 16,600
6 30,100 15,500 94,400f 16 8,370 40,800] 106,000f 26 | 74,200, 82,400| 26,000
7 17,600 16,000 86,900) 17 8,520/ 28,700]120,000[ 27 | 59,900| 94,400 28,000
8 12,400| 22,200} 63,800| 18 | 15,400] 24,700| 97,400} 28 | 41,700| 86,900| 19,800
S 10,100| 41,300} 40,8004 19 | 69,800{ 25,400 51,100f 29 | 36,000 47,100] 16,600
10 9,430 56,600 33,6008 20 {108,000| 22,800| 40,8004 30 { 36,000| 51,100} 15,000
31 32,900 - 13,400
Monthly mean discharge, in second-feet ... 42,850| 37,670| 56,650
Runoff, in thousand acre-feet ..... PN . 2,635| 2,242| 3,483
Runoff, in inches ...... . 0.66 0.57 0.88
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Verdigris River near Coyville, Kans,

Location, —Lat 37°42'20", long. 95°54'20", in SW} sec. 8, T. 27 S., R. 14 E,, on county highway
bridge, 1} miles upstream from Meadow Creek, 1} miles northwest of Coyville, and 2} miles down-
stream from Pig Creek. Datum of gage is 845, 28 ft above mean sea level (levels by Corps of
Engineers).

Drainage area, —747 square miles,

Gage-height record, —-Average of twice-daily wire-weight gage readings except for periods of changing
or high stage for which graphs were drawn based on two or more daily wire-weight gage readings,
Discharge record, —Stage-discharge relation defined by current-meter measurements below 46, 000 cfs

and by slope-area determination of peak discharge. Shifting-control method used May 3-9.

Maxima, —May-July 1951: Discharge, 130,000 cfs 1 a.m. July 12 (gage height, 41.25 ft).

1939 to April 1951: Discharge observed, 67,000 cfs (revised) April 16, 1945, July 20, 1948,
Gage beight observed, 39.45 ft, April 16, 1945,
Remarks, — Records collected and computed by Corps of Engineers and reviewed by Geological Survey,

Mean discharge, in second-~feet, 1951

Day May June July Day | May June July Day May June July
1 6,960 206 22,8000 11 1,720 856| 35,300 21 2,510| 1,260 276
2 11,200 178] 5,610f 12 564| 3,890| 59,400( 22 3,240 4,460 226
3 2,940 169 4,340 13 405 508 32,500 23 4,860 7,280 476
4 674 160| 7,8004 14 322 278| 12,700| 24 1,240| 11,6007 1,870
5 482 151 1,790) 15 267 2,250 2,960 25 620 7,530 513
6 417 179 867] 16 510| 5,140 905 26 1,560| 1,650 2583
7 369 2,490 1,000] 17 3,130 917 644 27 1,040 725 277
8 322 1,770 684 18 1,560 369 496 28 417 550 183
9 504] 1,210| 2,020f 19 3,200 278 405 29 311| 14,100 153
10 3,130 482| 15,300( 20 2,460 728 337 30 267 41,300 133
31 236 - 120
Monthly mean discharge, in second-feet . . 1,853 3,755 6,850
Runoff, in acre-feet ..............0c0uue 113,900223,500 (421,200
Runoff, ininches ............... e ierereeeeaeeaanaa, 2.86 5.61 10.57
Gage height, in feet, and discharge, in d-feet, at indi d time, 1951
5. | Gage Dis- Gage Dis- Gage| Dis- Gage Dis- Gage Dis- Gage Dis~
3 [height| charge |height| charge |height] charge |height| charge | height| charge | height| charge
i July 8 July 9 July 10 July 11 July 12 July 13
21 9.19 771} 8.02 592130.54| 8,880(37.34| 25,300|41.09 |124,000{38,00]| 35,300
418,99 7401 7.97 59231.22| 9,390|37.28} 25,300|40.58 [104,000|38.06| 36,900
6 8.87 725| 7.94 578133.25| 11,100 (37.17 | 24,100{40,00 | 83,900{38.12| 36,300
81 8.78 710| 7.91 578 134,72 | 12,700 |37.06 | 22,900|39.36 | 65,500]38.20| 38,500
10 | 8.65 6801 7.91 578135.36 | 13,600 |37.03| 21,700(|38.79 | 49,500(38.26| 40,100
N | 8.55 680| 7.92 578|35.77 | 14,200 |37.15| 24,100|38.30 | 40,100(38.10| 36,900
2| 8.46 665| 8.02 592|36.12| 15,000 (37.31 | 25,300|37.96 | 35,300|37.80| 32,300
418,36 650 8.53 665 136.47 | 16,900 (37.40| 26,700137.78 | 32,30037.64| 29,500
6 | 8.27 635|12.97| 1,440(36.80| 19,500 [37.61 | 29,500(37.74 | 30,900|37.46 | 28,100
8 1a8.20 620125.09| 5,760|37.02| 21,700 (38.18| 38,500{37.80 | 32,300[37.28| 25,300
10 | 8,14 606 {28.82 7,760|37.23 | 24,100 |40.00 | 83,900|37.88 | 33,700{37.13| 22,900
12 | 8.07 606 ]29.97] .8,530|37.54 | 25,300 |41.20 |128,000]37.93 | 33,700|36.97 | 21,700,
July 14 July 15 July 16 July 17 July 18 July 19
2 |36.79( 19,500(24.43| 5,420[12.84| 1,100 [10.67 727| 9.55 549] 8.92 443
4 |36.58] 17,700{23,00 4,750 [12.49 1,040 (10.56 710| 9.47 533 8.87 443
6 136.29| 15,700|21.58| 4,110{12.21 988 |10.46 6931 9,41 518{ 8.82 428
8 |35.90| 14,400/20.36 3,570 [11.97 952 [10.37 677 9.34 503| 8.74 413
10 |35.15| 13,300[19.17 3,040 11,76 916 (10.26 661] 9.26 503| 8.67 413
N |34.60| 12,600(18.07| 2,590 [11.59 880 |10.18 645| 9.19 488 | 8.59 399
2 §33,47] 11,400)17.01| 2,170 |11,44 846 [10.05 613} 9,12 473 | 8.56 399
4 |31.98] 10,000{16.12| 1,870 |11.28 8291 9.95 613| 9.09 473] 8.50 385
6 |30.46| 8,880015.21f 1,620 [11.15 812 | 9.86 597 9.07 473 ] 8.47 385
8 |28.02| 7,880(14.36{ 1,420(11.01 778 9.77 5811 9.06 473 ] 8.44 371
10 |27.48) 7,000(13.75{ 1,290 [10.89 761 | 9.69 565 9.04 458] 8.40 371
12 |25.94| 6,160(13.25| 1,170 p0.77 744 | 9.83 549 8.98 458] 8.40 371
July 20 July 21 - July 22 July 23 July 24 July 25
2 18,34 357 7.87 303 | 7.42 241 | 7.08 209 |13.79 1,290(11.29 829
418,29 3571 7.85 290 | 7.37 241 | 7.08 209 {15.08 | 1,590 [10.55 710
6 | 8.26 3571 7.80 290 { 7.37 241 | 7.07 209 {16.51 | 2,000 [10.04 613
8| a.21 3431 7.77 290 | 7.32 230 | 7.07 209 [17.66 | 2,430} 9.57 549
10 | 8.17 343 7.75 290 | 7.28 230 7.12 209 [18.18 | 2,630] 9.24 488
N | 8.15 343 ( 7.67 277 (7.25 219 7.31 23018.17 { 2,630( 8.95 458
2 18.10 329} 7.85 265 | 7.22 219 | 8.97 45817.60 | 2,400| 8.71 413
4 18.07 329 7.59 265 | 7.18 219 11.17 812 (16,60 | 2,040 8.48 385
6 | 8.02 316} 7.57 265 | 7.16 219 11.44 846 [15.57 | 1,730 8.37 371
8 17.97 316 7.54 253 | 7.15 219 [11.28 829 14.39 | 1,420 8.23 343
10 | 7,95 316 | 7.48 253 | 7.12 209 [11.49 863 13,34 1,190 8.08 329
1z | 7.90 303 | 7.40 241 ] 7.09 209 f2.60 | 1,060[12.43| 1,020] 7.95 316
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Verdigris River near Altoona, Kans.

Location, —Lat 37°929', long. 95941', in SW} sec. 29, T. 20 S., R. 16 E., at county highway bridge
2;' miles southwest of Altoona, 2} miles downstream from Big Cedar Creek, and 6 miles upstream
from Chetopa Creek., Datum of gage is 780. 18 ft above mean sea level (levels by Corps of Engineers).

Drainage area.—1, 138 square miles.

Gage-height record. —Water-stage recorder graph except for periods June 15, 18-21, 28, July 9, 18-31,
for which graphs were drawn based on twice-daily wire-weight gage readings, and May 13-16, June 10, .
11, 14, July 7, 8, when there was no record.

Discharge record, ~Stage-discharge relation defined by current-meter measurements. Shifting-control

) method used July 26-31. Discharge computed from backwater rating June 27, July 4-6, 16, 17, and
by using rate of change in stage as a factor June 22, 24, 29, July 8, 10. Discharge for periods of
no gage-height record estimated on basis of weather records and records for station at Coyville,

Maxima. —May-July 1951: Discharge, 71,000 cfs 7:30 p.m. July 12 (gage height, 31,09 ft).

1939 to April 1951: Discharge, 54,500 cfs April 17, 1945 (gage height, 29.50 ft).
Remarks. —Records collected and computed by Corps of Engineers and reviwed by Geological Survey.

Mean discharge, in second-feet, 1951

Day May June July Day | May June July Day May June July
1 1,930 285| 48,600f 11 | 3,510 800| 18,0000 21| 2,700} 1,690 548
2 6,160 246| 32,300( 12 | 1,690 3,720| 51,800} 22 | 6,060| 5,830 454
3 9,180 211| 15,600 13 700] 3,460 57,000 23 | 5,230| 8,180 399
4 5,750 201| 9,910 14 420 750| 40,900 24 | 4,660| 12,300 827
5 797 is8| 8,730} 15 370 417| 20,5004 25 | 1,690| 15,600 ) 1,780
[ 550 175| 3,930 1s 350| 3,5%0| 8,640l 26 | 1,650| 14,700 664
7 468 1,230| 1,200] 17 | 1,350| 4,740| 2,950 27 | 1,960| 5,580 494
8 400| 3,420| 1,000 18 | 3,020 1,040| 1,470f 28 1,010 930 431
9 383| 2,200} 1,130f 18| 2,310 431 8321 29 471| 6,780 317
10 2,390 900| 9,380| 20| 3,300| 1,330 673 | 30 373 | 24,900 241
31 320 - 208
Monthly mean discharge, in second=feet ........c.voeveeeeecane veaann 2,295 4,196 | 11,000
Runoff, in acre-feet .............. .. e cen 141,100 {249,700 |676,200
Runoff, in inches ................... 2.33 4,11 11.14
Gage height, in feet, and discharge, in d-feet, at indicated time, 1951
. | Gage Dis- Gage Dis- Gage LDis- Gage Dis- | Gage| Dis- | Gage Dis~
g height| charge |height| charge | height| charge height | charge | height| charge | height| charge |
= July 8 July 9 July 10 July 11 July 12 July 13
2 4.81 664011.935| 3,490 |24.11| 11,600(27.25 | 31,400|30.68 | 66,500
4 4,80 664 [12.44] 4,210[24.20] 11,800(27.41 | 33,200 |30.50 | 64,400
6 4.78 664 (16.60) 6,660 |24.30 | 12,000(27.59 | 35,000 }30.33 | 62,200
8 4.78 664 |20.60| 8,570 |24.43| 12,300(27.8g | 37,700 (30.13 | 60,000
10 4.77 645 |22.45 | 9,730 [24.69 | 13,200 (28,53 | 43,600 (29.83 | 56,700
N 4.77 645 [23.78 | 11,300 [25.03 | 14,300(29.30 | 51,600 |29.65 | 54,600
2 4.78 664 [24.48 | 12,700 [25.47 | 16,800(30.25 { 61,100 |29.51 | 53,600
4 4.87 683 [24.56 | 12,900 [26.09 | 21,500(30.80 | 67,700 |29.42 | 52,600
6 5,17 797 [24.34 | 12,000 [26.54 | 25,100 (31.03 | 69,900 |29.33 | 51,600
8 7.60| 1,730 [24.19| 11,800 [26.82 | 27,800(31,08 | 71,000 |29.26 | 51,600
10 11.17| 3,610 [24.10 | 11,600 [26.94 | 28,700/31,01 § 69,900 [29.20 | 50,600
12 | 4,81 664{11.90] 3,520(24.091 11,600 27.10 | 30,500130.87 | 68,800 [29.11 | 49,600
July 14 July 15 July 16 July 17 July 18 July 19
2 |29.02| 48,600 (26.86 | 28,700 [24.68 | 12,800 t4.80 | 3,930| 9.05 | 2,280 5.50 930
4 [28.90| 47,600 |26.66 | 26,900 24,52 | 11,900 12.93 | 3,460| 8.44 | 2,040( 5.42 892
6 [28.74| 45,600 |26.47 | 25,100 [24.36 | 11,100 p1.34| 3,000| 7.63 | 1,730 5.37 873
8 [28.59 | 44,600 |26.25 | 22,400 [24.16 | 10,500 f10.13 | 2,640) 7.17 | 1,580 5.30 854
10 28,44 | 42,600 [26.06 | 21,500 [23.84 [ 9,500 fi0.58 | 2,780| 6.87 | 1,460 5.27 835
N 128.30| 41,600 {25.85 | 18,900 [23.42 | 8,300 10.69 | 2,830 6.57 | 1,350 5.22 816
2 [28.13 | 39,600 [25.66 | 18,100 2.92 | 7,400 flo.50| 2,750 6.30 | 1,230 5.18 816
4 127.91| 37,700 [25.47 | 16,800 [2.20 | 6,560 fL0.16 | 2,650| 6.10 | 1,160 5.15 797
6 [27.72 | 35,900 [25.32 | 15,600 [21.36 | 5,970 p0.16 | 2,650| 5.90 | 1,080 5,12 778
8 le7.52{ 34,100 [25.15 { 15,200 0.30 | 5,580 fpo.21 | 2,670|5.77 | 1,040 5.09 778
10 127,30 32,300 [24.98| 14,300 18.79| 5,070| 9.95| 2,580 5.68| 1,010] 5.06 759
12 |27.08 30,500 [24.82| 13,500 [16.84 | 4,470] 9.54] 2,440] 5.59 968| 5,02 740
July 20 July 21 July 22 July 23 July 24 July 25
2| 4,98 740 4.62 588 | 4,33 494 | 4,13 414 4.17 428| 7.69{ 1,770
4| 4.96 721 | 4.59 588 | 4,31 475 | 4.12 410| 4.24 453 8,13} 1,920
6 14.93 721} 4.57 569 | 4.29 471 | ¢.11 406 | 4.35 494 8.,50] 2,080
81 4.87 683 | 4.54 569 | 4.28 468 | 4,09 400] 4.57 569 8.60} 2,120
10 | 4.82 664 | 4.51 550 | 4.27 464 | 4.08 396 | 4.82 664| 8,50} 2,080
N 14,79 664 | 4.49 550 | 4.25 456 | 4.07- 393| 5.04 759| 8,35 | 2,040
2 (4.78 664 4.47 531 | 4.22 445 | 4.06 390| 5.32 854| 8.02( 1,880
4 14.76 645 | 4.46 531 | 4,20 438 | 4.05 386| 5.52 930| 7.60| 1,730
6 14.73 645 | 4.43 5311 4.18 431 | 4.04 383 5.99 | 1,120| 7.20| 1,580
8 14,71 626 | 4,40 512 4.17 428 | 4.07 393| 6.37| 1,270| 6.80| 1,420
10 } 4,68 626 | 4,38 512 | 4.16 424 | 4.09 400| 6.75| 1,390| 6.48] 1,310
12 | 4,85 607 | 4.36 494 | 4.15 420 | 4.12 410| 7.17| 1,580} 8.15| 1,200
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Fall River near Eureka, Kans.
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Location, —Lat 37947, long. 96°14', on line between secs. 17 and 18, T. 26 S., R. 11 E., at bridge
on State Highway 99, 3 miles southeast of Eureka, and 5 miles downstream from Spring Creek.
Drainage area. - 336 square miles.
Gage-height record, —Water-stage recorder graph except July 2, for which graph was drawn based on

wire-weight gage reading.
Discharge record, —Stage-discharge relation defined by current-meter measurements below 27,000 cfs
and by slope-area determination of peak discharge. Shifting-control method used May 25 to June 7,
June 9-20, July 25-31,
Maxima,. ~May-July 1951; Discharge, 115,000 cfs 3 p. m. June 29 (gage height, 29.60 ft).
1946 to April 1951: Discharge, 20, 200 cfs July 31, 1950 (gage height, 198.92 ft).
Remarks. — Records collected and computed by Corps of Engineers and reviewed by Geological Survey.

Mean discharge, in second-feet, 1951

Day May June July Day | May June July Day May June ~July
1 5,830 128{ 1,560f 11 361 276f 15,000 21 1,550{ 1,040 260
2 785 117 289|| 12 276 317 5,370} 22 3,280 2,510 229
3 465 128 17,2304 13 238 192 3,510f 23 1,300 6,340 3,600
4 361 134 1,860) 14 200 146 1,110) 24 668 2,860 759
5 306 117 547( 15 168( 1,060 728§ 25 513 925 450
6 295 117 428f 18 3,260 441 569§ 26 577 677 276
7 276 2,300 338| 17 1,890 192 461 27 328 454 219
8 228 644 259 18 906 146 395) 28 248 443 219
9 228 854 1,9704 19 945 134 3334 29 200{ 35,900 176
10 1,130 295! 3,820 20 1,120 258 288f 30 176 12,000 160
31 146 - 153
Monthly mean discharge, in second-feet ........co0venusscetoasoanss 911 2,372 1,696
Runoff, in acre-feet .......ovcieeenvcenenens .. . 56,040(141,100]104,300
Runoff, in inChes .. uuiuuuiiiiiinteiriieioriunniniareociosecacansns 3.13 7.88 5.82
Gage height, in feet, and discharge, in second-feet, at indicated time, 1951
5 | Gage Dis- Gage Dis- GageI Dis- Gage Dis- Gage Dis- Gage Dis-
5 [height] charge |height| charge | height| charge |height| charge | height| charge |height| charge
= June 20 June 21 June 22 June 23 June 24 June 25
2] 2.64 140| 2.70 200} 3.02 5511 3.27 876| 4.20| 1,740f 3.57| 1,260
41 2.70 192| 2.72 219} 2.96 477| 3.20 785 3.90} 1,560 3.37| 1,010
61 2,74 228{ 2.85 350| 2.93 4411 3,14 707| 3.79| 1,480f 3.32 941
81 2.85 350( 3.50f 1,180{ 7.95f{ 3,950( 3.15 7201 4.45{( 1,830 3.28 88
10 | 2.83 328| 4.35| 1,830 8.66| 4,480 8,50| 4,320| 6.35| 2,850| 3.27 87
N 2.79 286} 4.95] 2,100} 8.25{ 4,100|13.95! 8,810{ 9.15| 4,850{ 3.26 863
2| 2.79 286) 4.50{ 1,880| 9.18| 4,850{16.20| 11,100{10.67| 6,040| 3.25 850
41 2.80 295( 3.90 1,560{ 8.75 4,550(18.10( 14,500{ 9.45 5,000 3,24 837
6 | 2.80 295} 3.44| 1,100| 6.35| 2,850{18.70| 16,000} 6.85| 3,100| 3.23 824
81 2.78 276 3.29 902| 4.37| 1,830|16.60| 11,6001 5.15( 2,200} 3.22 811
10} 2.75 248| 3.18 759] 3.57| 1,260| 9.50} 5,080| 4.35] 1,830| 3.21 798
12 | 2.72 219} 3.10 655( 3.33 954 5,10| 2,150( 3.87| 1,520f 3.19 772
June 26 June 27 June 28 June 29 June 30 July 1
2| 3.17 7461 3.02 551| 2.87 372| 3.10 655}10.84| 6,120| 4.91| 2,060
41 3.18 759 | 2.98 501 2.86 361 3.32 941110.34| 5,720| 4.59] 1,920
6 | 3.17 746 2.96 477| 2.85 350(10.20 | 5,480(14.44| 9,170| 4.39| 1,830
8 | 3.14 707| 2.95 465 | 2,84 339 15,50 | 10,000|17.64 | 13,400] 4.22| 1,740
10 | 3.12 681} 2.94 453 | 2.83 328 [19.78| 19,800)20.59 | 24,000| 4.06| 1,690
N |3.11 668| 2.93 4411 2.83 328 23.09| 43,200(21.44 | 29,800 4.06| 1,690
2| 3.10 655] 2.93 4411 2.84 339 |28.50| 99,500(20.14 | 21,100| 3.90| 1,560
4| 3.09 642| 2.92 429 2.87 372128.70|102,000(17.49 | 13,200 3.75{ 1,440
6 | 3.08 629 2.91 417 | 2.97 489 |25,89 | 68,800(12.29 | 7,360} 3.60| 1,290
8 | 3.07 616 2.90 405 | 3.15 720 |23.54 | 46,600 7.59| 3,650| 3.45| 1,110
10 | 3,06 6031 2.89 394 3.19 772 |20.99 | 26,800| 6.04| 2,620} 3.30 915
12 | 3.04 577 | 2.88 383 | 3.15 720 117.14{ 12,400| 5.36 | 2,300} 3.14 707
July 2 July 3 July 4 July 5 July 6 July 7
213,01 538} 2.67 176 | 6.70| 3,040 3.10 655| 2.94 453 | 2.89 394
412,92 429} 2.67 176 [ 6.00 | 2,620 3.07 616 2.93 441 2.87 372
6 | 2.84 339 2.66 1681 5.25| 2,200 3.04 577} 2,92 429 2,85 350
8 12.78 276} 2.65 160 4.65| 1,920 3.02 551| 2.92 4291 2,84 339
10 | 2.74 2381 5.40| 2,300 4.32| 1,780 3.01 538} 2.91 4171 2.83 328
N |2.72 219 |12.40 7,450 | 4.05 1,830 | 3,01 538] 2.91 4171 2.83 328
21271 210)16.45) 11,300 | 3.85| 1,520 3,01 5381 2.91 4171 2.83 328
4 12.70 200 {18.50| 15,500 | 3.66 | 1,340 2,98 501| 2,91 417} 2.83 328
6 |2.70 200 19.40] 18,200 | 3.49 | 1,160 2.97 4891 2.92 429 | 2.82 317
8 12.89 192 19.10} 17,200 | 3.35 980 | 2.97 4891 2,92 429 2.82 317
1o | 2.68 184 16.20 11,100 | 3.23 824 | 2.96 4771 2,91 4171 2.81 306
12 | 2.87 176 {10.50| 5,880 | 3.15 720 | 2.95 465] 2.90 405 | 2.80 295

212675 O - 52 - 12
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Fall River near Eureka, Kans, --Continued
Gage height, in feet, and discharge, in second-feet, at indicated time, 1951
Gage Dis- | Gage| Dis- Gage| Dis- Gage | Dis- | Gage} Dis- | Gage| Dis-
g height| charge |height| charge | height| charge |height| charge | height| charge |height| charge
= July 8 July 9 July 10 July 11 July 12 July 13
21 2.80 295] 2.75 248) 6.90| 3,180| 3.23 824| 7.40 3,510] 9.35| 5,000
4 2.78 276] 2.74 238| 3,68 1,390] 3.18 759| 5.25 2,200| 8.53 4,320
61 2,77 266{ 2.73 228 3.32 941| 3.16 733| 4.65 1,920f 8.51 4,320
81 2.76 2571 2.72 2191 7.30 3,440 3.45 1,110( 4.44 1,830f 8.17 4,100
10 2.76 2571 2.71 210{10.60 5,960{11.85 6,940| 4.78 2,010| 8.66 4,480
N 2,75 248 2.71 210f12.45| 7,450116.85( 11,900| 5.38]| 2,300| 7.90| 3,880
2 2.75 248] 2.71 210(13.48 8,380119.45| 18,200| 7.95 3,950| 6.37 2,850
41 2.75 248| 3.35 $80(10.80 6,120|22.50| 38,300|11.80| 6,940] 5.33 2,250
6| 2.15 248| 6.95 3,230| 5.55 2,400(23.40| 45,700(14.15 8,990| 4.89 2,060
8 2.75 248111.10 6,360| 3,80 1,480(21.95| 34,300{16.00| 10,800| 4.86 1,960
10 | 2,75 248]12,68 7,700 3.39 1,030|18.80} 16,500/16.50{ 11,500| 4.35 1,830
12 | 2.75 248|12.20| 7,280| 3.28 889013.55| 8,470|13.65| 8,470] 4.,07] 1,690
July 14 July 15 July 186 July 17 July 18 July 19
2| 3.88 1,520| 3.22 811| 3.09 642 2.97 489| 2.93 441| 2.86 361
41 3.70 1,390| 3.19 772| 3.07 616 2.96 477 2.92 429| 2.86 361
6 | 3,57 1,260| 3.18 7591 3.06 603 | 2.95 465| 2.91 417| 2.85 350
8] 3.49 1,160| 3.17 7461 3.04 577} 2.94 453 2.90 405| 2.84 339
10 | 3,43 1,080} 3.16 7331 3.03 564 2.94 453| 2.89 394| 2.83 328
N | 3.39 1,030| 3.15 7201 3.02 551 | 2.94 4531 2.88 383| 2.83 328
21 3.36 993 3.14 707} 3.02 551 | 2,94 453 2.87 372 2.82 317,
4] 3.32 941} 3.13 694} 3.02 551 2.94 453) 2.87 372| 2.82 317
6 | 3.30 915| 3.12 681 | 3.01 538 2.94 453| 2.87 372 2.82 317
8 13.27 876 | 3.12 681 | 3.00 525 2.94 453 2,87 372 2.82 317
10 t 3,25 850| 3.12 681 | 3.00 525 | 2.94 453 2.87 372 2.82 317
12 | 3.2¢4 837| 3.10 655 | 2.99 513 ] 2.93 441] 2.87 372} 2.82 3_1._j=
July 20 July 21 July 22 July 23 July 24 July 25
2} 2.82 317] 2.78 276 | 2.75 248 | 2.73 228| 3.34 967 | 3.04 577
4 1 2.81 306 | 2.78 276§ 2.74 2381} 2.76 257} 3.30 915] 3.02 551
6 | 2.80 295 | 2.77 266 | 2.74 238 LS.SO 1,180| 3.24 837| 3.00 525
81 2.80 295 | 2.77 266 | 2.74 238 P0.00 5,480( 3.21 7981 2.98 489
10 | 2.80 295 | 2.77 266 2.74 238 14.20 8,990] 3.17 746 | 2.97 477
N|2.79 286 | 2.76 257 { 2.73 228 15.60 | 10,400{ 3.16 733 2.95 453
2|2.79 286 | 2.76 257 | 2.73 228 [13.00 7,960) 3.14 707} 2.93 417
4 12.77 266 | 2.75 248 1 2.73 228 | 7.45 3,510] 3.12 681 | 2,92 405
6 |2.76 257 )| 2.75 248 | 2.72 219 | 4.55 1,9201 3.10 655 | 2.89 361
8 12.78 276 | 2.75 248 | 2.71 210 | 3.80 1,480 3.08 629 2.88 3501
10 | 2.78 276 | 2.75 248 | 2.71 210 | 3.54| 1,220 3.07 616 | 2.87 328
1z | 2.78 276 | 2.75 248 | 2.71 210 | 3.40 1,040 3.086 603 | 2.87 328
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Otter Creek at Climax, Kans.

Location, ~Lat 37°43', long., 96°14', in SW% sec. 8, T. 27 S., R. 11 E., at bridge on State Highway
59, half a mile south of Climax, 5} miles upstream from mouth, and 5} miles downstream from
South Branch Otter Creek.

Drainage area. —129 square miles.

Gage~height record. ~Water-stage recorder graph.

Discharge record, —Stage-discharge relation defined by current-meter measurements, Shifting-control
method used May 10-16, May 25 to June 21, July 24-31. Discharge during periods of backwater
from Fall River Reservoir, June 30, July 1, 2, 4-7, 10-20, computed on basis of one discharge
measurement, weather records, and records for Fall River near Eureka and for Fall River Res-
ervoir,

Maxima. ~May-July 1951: Discharge, 15,400 cfs 8 a. m, June 30 (gage height, 23.73 ft).

1946 to April 1951: Discharge, 11, 700 cfs April 4, 1947 (gage height, 22,60 ft).
Remarks. —Records collected and computed by Corps of Engineers,and reviewed by Geological Survey.

Mean discharge, in second-feet, 1951

Day May June July Day ! May June July Day May June July
1 3,360 48 280ff 11 133 17| 3,800f 21 864 758 92
2 260 43 102 12 100 462 1,640f 22 1,260( 1,700 76
3 163 42| 3,500f 13 84 99| 3,990] 23 392| 4,910 784
4 128 38| 1,480 14 70 74 2378 24 196 2,210 148
5 108 33 348fl 15 58 121 132f 25 154 442 88
6 108 38 290)) 16 401 118 118§ 28 134 299 65
7 96 945 250 17 310 58 113§ 27 101 210 58
8 81 149 194ff 18 203 47 109ff 28 86 162 50
9 521 96| 2,010f 19 540 43 104f 29 75| 6,150 42
10 516 73| 1,260} 20 739 70 99f 30 69| 6,150 38
31 59 - 34
Monthly mean discharge, in second=feet .....vvevvrenairvecencannens 367 856 695
Runoff, in acre-feet .....coivuieneecniannenns 50,970| 42,710
Runoff, in inches ........... 7.41 6.21
Gage height, in feet, and discharge, in d-feet, at indicated time, 1951
;, |Gage | Dis- Gagi Dis- | Gage| Dis- | Gage| Dis- | Gage| Dis- Gagj Dis-
2 |height| charge |height| charge | height| charge |height| charge | height| charge | height]| charge
o June 21 June 22 June 23 June 24 June 25
2 3.14 60| 8.69| 1,870| 4.52 2891 6.17 734
4 3.24 73| 8.69] 1,870| 4.37 262] 5.97 668
6 3.80 156 |10.00| 2,580] 4.26 239| 6.50 857 5.28 481
8 6.48 857] 9.33[ 2,190 5.60 564[10.00| 2,580
10 9.35| 2,240(10.15| 2,690 [17.55| 7,290[13.20| 4,450
N $.63| 2,350[10.51| 2,860|21.31| 10,000]15.14 | 5,630| 4,90 379
2 7.42| 1,230(10.25| 2,690{22.65( 11,700(14.05 | 4,940
4 J5.97 e68| 7.70| 1,370[23.12| 13,000}10.10| 2,630
[ 5.22 454 | 6.17 734 |21.04| 9,770{ 8.05| 1,510| 5,04 416
8 4.70 333| 5.49 535 |12.29| 3,910| 6.88| 1,010
10 4.38 264 5.07 416 | 7.55| 1,320] 6.27 768
12 6.23 768 4.72 333 | 6.67 914| 5.89 653) 4.77 344
June 26 June 27 June 28 June 29 June 30 July 1
2 3.73 144(12.70 | 4,140
4 4.45 278|20.35 | 9,300
6| 4,66 3221 ¢4.18 224 3.88 170} 9.55| 2,350/23,03 | 12,700 6.30 365
8 16.10| 6,280(23.73 | 15,400
10 20.50 | 9,370]23.15 | 13,300
N i 4,54 300| 4.10 209 | 3.83 161 [22.50 | 11,500|19.75 | 8,840 6.22 210
2 22.82 | 12,100/12.50 | 4,020
4 22.96 | 12,700| 8.70 | 1,870
6| 4.43 278| 4.01 192 | 3.78 153 [22.05 | 10,700| 7.81 | 1,420 6.17 141
8 16.05 | 6,220{ 7.06 | 1,080
10 8.20| 1,610| 6.82 870
12 | 4,31 249 3.94 180 | 3.74 146 { 6.90| 1,010] 6.59 700§ 6.13 112
July 2 July 3 July 4 July 5 July 6 July 7
2 6.15 100 12.50 | 4,020
4 6.16 100 11.15( 3,260
6 |6.13 101 6.03 100 | 9.45| 2,240 7.04 370| 5.66 300 4.73 260
8 6.42 100 8.85 | 1,620
10 8.401 1,710 8.60 | 1,220
N | g.16 100 14.15| 5,070 8.36 940 | 6.70 340 5.38 290 4.62 250
2 18.65| 7,990 | 8.17 760
4 20.75| 9,610 8.00 620
6 16.16 100 [19.80| 8,840} 7.85 530 | 6.35 325| 5.12 280| 4.46 240
8 13.40| 4,570 7.69 480 .
10 9.70| 2,410 7.57 440
12 16,15 100 [10.45| 2,800 7.47 420 | 5.98 310| 4.80 270| 4.30 229




KANSAS-MISSOURI FLOODS OF JULY 1951

Otter Creek at Climax, Kans, --Continued

Gage height, in feet, and discharge, in second-feet, at indicated time, 195!

s, | Gage Dis- Gage Dis- Gage| Dis- Gage Dis- | Gage Dis- Gage| Dis-
3 height| charge jheight| charge | height| charge |height| charge [ height| charge | height| charge
o July 8 July 9 July 10 July 11 July 12 July 13
2 3.82 159114.35 5,190 4.56 2701 7.17 600/21.65| 10,300
4 3.80 156| 7.30 1,180 4.49 258] 7.10 470)121,60| 10,300
8 4.13 215( 3,78 153| 6.18 750| 4.42 248) 7.08 400)18.60 7,990
8 3.76 149] 5.73 580 4.39 238| 7.04 355113.50 4,630
10 3.75 148} 5.54 495110.50 2,860 7.02 325(10.85 3,020
N 4,00 190} 3.73 144} 5.35 435117.65 7,360| 7.02 300110,30 2,100
2 3,71 141| 5.17 395 (20.865 9,450 7.05 290110.08 1,540
4 3.75 148} 5.00 365 (21.27 | 10,000} 7.73 450] 9.97 1,200
6 3.90 173]10.40 2,800| 4.85 340119.50 8,620| 8.80 1,920| 9.90 930
8 16.90 6,800 4.77 318{12.50 4,020(10.95 3,1401 9.85 730
10 19.45 8,550 4,72 300} 7.95 1,510]/16.60 6,600] 9,77 580
12 | 3.84 163{20.40 9,300| 4.64 285 7.32 1,180{19.40 8,550} 9.68 460
July 14 July 15 July 186 July 17 July 18 July 19
2
4
g 9.50 280| 8.90 137| 8.28 120{ 7.31 114| 5.94 110 4.56 105
10
Ig 9.35 200} 8.76 129 8.06 118| 7.05 112 5.60 1091 4.30 104
4
g 9.20 185| 8.62 125 7.82 117) 6.72 111| 5.25 108| 4.10 103,
10
12 | 9.06 148] 8.45 122 7,56 116 6.34 111 4.90 107} 3.90 101
July 20 July 21 July 22 July 23 July 24 July 25
2 3.17 69
4 3.52 86
&1 3.75 100} 3.40 96 ) 3.28 811 3.55 1l6| 3.88 166 3.41 93
8 4.52 289
10 10.58| 2,910 '
N | 3,83 99 3.38 93| 3.24 76 {10,858 3,020} 3.70 136 3.36 87
2 7.20| 1,140 .
4 5.70 593
6 | 3.52 98| 3.35 90| 3.20 72| 5.12 429 3.59 120( 3.30 80
8 4,68 333
10 4.42 268
12 | 3,47 97| 3.31 841 3.17 69 | 4.24 236 | 3.50 106 | 3,27 76




ARKANSAS RIVER BASIN 173
Fall River Reservoir near Fall River, Kans.

Location. —~Lat 37939', long. 96904', in NE} sec. 3, T. 28 S., R. 12 E., ir control tower of right
end of dam on Fall River, about 4 miles northwest of town of Fall River, and 54,2 miles upstream
from mouth of Fall River, Datum of gage is at mean sea level, datum of 1929,

Drainage area. —585 square miles,

Gage-height record, ~Water-stage recorder graph.

Maxima, ~May-July 1951: Contents, 260,200 acre-feet 4 p.m. July 13 (elevation, 987.18 ft).

1949 to April 1951; Contents, 53,080 acre-feet Aug. 1, 1950 (elevation, 856.37 ft).

Remarks. —Reservoir is formed by earth dam. Storage began April 20, 1941; conservation pool stage
was first reached June 5, 1949, Capacity, 263,000 acre-feet at elevation 987,5 ft and 27, 000 acre-feet
at elevation 948, 5 ft (conservation pool) .

Elevation, in feet, and contents, in acre-feet, at 12 p.m. of indicated day

Day May June July
Elevation Contents Elevation Contents Elevation Contents
1 957.11 56,040 948.54 27,110 983.46 223,800
2 957.76 58,740 948.51 27,040 983.61 225,200
3 958.09 60,200 948,49 26,990 985.62 244,300
4 957.58 57,950 948.50 27,020 984.83 236,700
5 955.38 19,120 948.50 27,020 983.35 222,800
6 952.65 39,200 948,68 27,460 981.85 209,300
7 949.97 30,960 951.62 35,900 980.05 193,800
8 948.69 27,480 951.46 35,390 977.79 176,000
9 949,82 30,540 950.85 33,440 977.27 171,900
10 951.21 34,590 949.87 30,680 979.70 190,900
11 951,14 34,370 948.97 28,170 983.72 226,200
12 950.51 32,470 948.58 27,210 985.88 246,900
13 949.82 30,540 948.63 27,330 987.10 259,400
14 949.12 28,580 948.60 27,260 986.63 254,600
15 948.58 27,210 949.64 30,030 986,05 248,700
16 950.07 31,240 950.10 31,320 985.10 239,200
17 952,23 37,860 950,09 31,290 983,87 227,700
18 953.70 42,920 950.01 31,070 982.38 213,800
19 954.78 46,810 949,68 30,140 980.81 200,300
20 956.34 52,960 949.39 29,330 979.22 181,700
21 957.66 58,300 950.55 32,580 977.73 175,500
22 959.91 68,200 954,31 45,120 976.67 167,500
23 961.09 73,830 961.64 76,470 976.95 169,400
24 961.14 74,070 964.84 92,770 976.07 163,200
25 960.32 70,140 965.57 96,790 974.68 153,300
26 958.57 62,310 965.92 98,750 973.06 142,300
27 956.44 53,360 966.07 99,590 971.13 129,600
28 953,94 43,780 965.87 98,470 968.82 115,400
29 951.19 34,530 977.61 174,600 965.68 97,410
30 949.82 30,540 983.08 220,200 961.97 78,060
31 948.74 27,600 - - 958.37 61,430
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Fall River near Fall River, Kans,

Location. —Lat 37°37', long. 96°02', in SE} sec, 12, T. 28 S., R. 12 E., at bridge on State Highway 96,
a quarter of a mile upstream from Salt Creek, and 1 mile northwest of Fall River. Datum of gage is
885,65 ft above mean sea level (levels by Corps of Engineers) .

Drainage area. —591 square miles,

Gage-height record. —Water-stage recorder graph,

Discharge record, —Stage-discharge relation defined by current-meter measurements, Discharge for
periods of backwater from Salt Creek, May 1, 19, June 23, 24, 29, 30, July 10-13, computed on
basis of weather records and records of flow released from Fall River Reservoir.

Maxima, ~May-July 1951: Discharge, 10,600 cfs 9:30 a. m. July 8 (gage height, 19,87 ft}.

1939 to April 1951: Discharge, 45,600 cfs April 16, 1945 (gage height, 31.15 ft, site and datum
then in use).

Remarks. — Flow regulated by Fall River Reservoir (see page 171). Records collected and computed by
Corps of Engineers and reviewed by Geological Survey.

Mean discharge, in second-feet, 1951

Day May June July Day | May June July Day May June July
1 150 614 23| 11 go7| 1,870 429f 21| 1,130{ 1,110| 6,640
2 12 285 343 12 | 1,540| 1,570 362 z2 993| 1,230 4,710
3 7.6 221| 4,270 13 | 1,540 305| 3,630] 23 31 700 | 4,130
4 |1,490 182| 7,690) 14 | 1,490 360| 4,630 24 812 50 | 4,380
5 |4,850 182} 8,510 15 | 1,100 378| 4¢,500| 25 | 2,640 20| 5,240
6 |5,420 182| 8,160 16 435 406| 5,470f 26 | 4,480 12| 6,120
7 |4,850 228| 8,440 17 578 369| 6,900 27 4,980 239 | 6,520
8 |2,240 981| 10,500 18 578 369{ 8,050f 28 | 5,030 1,210]| 7,620
9 287 1,920 7,940 19 600 704| 7,800f 29 | 5,290] 1,500 8,910
10 191 1,920 529 20 614 1,110| 7,500) 30| 2,370 200 9,890
31 | 1,930 - 8,700
Monthly mean discharge, in second-feet ..........c000ouu Cersseaane 1,886 68l 5,759
Runoff, in acre-feet ............. . 116,000 40,520 (354,100
Runoff, in inches ..,.... 3.68 1.29 11.24
Gage height, in feet, and discharge, in second-feet, at indicated time, 1951
., | Gage Dis- | Gage| Dis- Gage| Dis- | Gage| Dis- | Gage| Dis- | Gage| Dis-
g |height| charge |height| charge |height| charge |height| charge | height| charge |height| charge
= July 8 July 9 July 10 July 11 July 12 July 13
2 [19.70| 10,400|18.88] 9,620| 4.09 373 3.97 320| 4.04 350|10,57 350]
4 119.78| 10,500)|18,72] 9,450 4.12 387] 3.96 316| 4.03 346]11,22 3508
6 |19.84( 10,500(18.60f 9,370| 7.90| 1,800| 3.96 316( 4.03 346| 8.85 350)
8 |19.87| 10,600{18.52| 9,290] 8.55 600| 3.96 316 4.02 341 8.90| 4,250
10 ]19.86| 10,600|18.45] 9,210] 4,64 120| 5.41] 1,230} 4.01 337{11.14] 5,270
N [19.86] 10,600(|18.39] 9,210| 4.16 380| 7.30 480| 4.00 332/11.14| 5,270
2 {19.85{ 10,500|18.24]| 9,050| 4.08 369| 8.13 380{ 3.99 328|10.93| 5,170
4 119.84] 10,500}18.18| 9,050| 4.04 350| 7.56 370| 4.35 504f10.76| 5,120}
€ |19.82| 10,500]15.00] 7,220| 4.01 337 6.55 365| 4.67 380(10.59| 5,030
8 119.80[ 10,500}10.50| 4,980| 3.99 3z8| 4.24 360| 6.82 370{10.45| 4,940
10 |19.58| 10,300| 7.70| 3,390| 3.98 324 | 4,08 355[10.13 360/10.33| 4,900
1z |19,15] 9,890] 5.18] 1,050| 3.97 320| 4.04 350 9.22 350{10.20| 4,850
July 14 July 15 July 16 July 17 July 18 July 19
2 |10.07} 4,800] 9.44] 4,510| 9.32| 4,460[13.11| 6,270]16.70| 8,100(16.36| 7,940
41 9.92] 4,720} 9.43] 4,510| 9.31} 4,46023.11} 6,270|16.72| 8,100j16.31} 7,88
6] 9.82| 4,680| 9.42| 4,510| 9.30| 4,460 13.30| 6,370(|16.72( 8,100|16.27| 7,880
819,75 4,640| 9.40| 4,510| 9.29| 4,460[13.40| 6,420/16.70| 8,100|16.22| 7,830
10 | 9.66| 4,640| 9.37| 4,510[10.25] 4,850(13.72| 6,570|16.68| 8,100]16.17| 7,830
N f9.61| 4,600| 9.36| 4,51012.22| 5,820 (13.64| 6,520{16.63| 8,050|16.11| 7,780
2 19,57| 4,600| 9.35] 4,510[12.77( 6,120 [13.47| 6,470{16.60| 8,050|16.06| 7,780
4] 9.52| 4,560| 9.37| 4,510[13.00| 6,220 [14.95| 7,220|16.56| 8,050]16.00| 7,720
6 19.48] 4,560| 9.36| 4,510(13.13| 6,270(15.94| 7,670]|16.50| 8,000]15.98| 7,720
8 |9.46| 4,560| 9.35| 4,510 13.12| 6,270 16.33| 7,880|16.48 | 8,000[15.96| 7,720
10 | 9.45| 4,510| 9.34] 4,460 13,02| 6,220 [16.54| 8,000}16.43| 7,940[15.90| 7,670
12 | 9.44| 4,510] 9.33| 4,460{13.06| 6,270/16.65| 8,050]16.41 | 7,940{15.87] 7,670
July 20 July 21 July 22 July 23 July 24 July 25
2 15.81| 7,620015,15| 7,320[11.40| 5,420 8.46| 4,000] 9.28| 4,460| 8.98| 4,310
4 ns.78} 7,620[15.09] 7,270 01.33| 5,370| 8.62| 4,070| 9.26 | 4,460] 8.95| 4,310
6 [5.72| 7,570|15.05] 7,220 11.28| 5,370| 8.59| 4,070] 9.24| 4,410( 8.93| 4,250
8 15.68| 7,570{14.97| 7,220 11.22| 5,320 8.57| 4,070| 9.21| 4,410{ 8.90| 4,250
10 i15,62| 7,520[14.89| 7,170 P1.10{ 5,270| 8.54] 4,000| 9.17 | 4,410(10.65| 5,030
¥ hs.57| 7,520 14¢.82| 7,120|9.42| 4,510 8.51| 4,000]| 9.14| 4,360(11.96| 5,720
2 5,50 7,470 [13.58| 6,520 8.91| 4,250|8.50| 4¢,000( 9.12| 4,360[12.3¢| 5,870
4 N5.45| 7,42013.21| 6,320|8.71| 4,130|8.51| 4,000] 9.09 | 4,360/12,50| 5,970
6 [15.39( 7,420 12.36| 5,920 &.62| 4,070 | 8.88| 4,250] 9.07 | 4,360 [12.57 6,020
8 [15.32| 7,370 11.92] 5.670( 8.56| 4,070 9.19| 4,410| 9.04| 4,310)12.59| 6,020
10 n5.26| 7,370|11.88| 5,570 8.50| 4,000 |9.27| 4,460| 9.02{ 4,310/12.58]| 6,020
12 i5.20| 7,320]11.52| 5,470)8.47| 4,000]9.28| ¢,460] 9.00| 4,31012,57| 6,020




ARKANSAS RIVER BASIN 173
Fall River at Fredonia, Kans.

Location. —Lat 37°30'30", long. 95°50'00", in NW} sec. 24, T. 29 S., R. 14 E., at bridge on State
Highway 96; three-quarters of a mile upstream from Clear Creek, 1 mile downstream from Salt
Creek, and 1 mile south of Fredonia. Datum of gage is 819,09 ft above mean sea level (levels by
Corps of Engineers).

Drainage area, —827 square miles,

Gage-height record. —Water-stage recorder graph.

Discharge record. —Stage-discharge relation defined by current-meter measurements. Shifting-control
method used June 1-9, 13-22, 25-29,

Maxima, -May-July 1951: Discharge, 20,200 cfs 11 a.m. June 30 (gage height, 27,97 ft),

1938 to April 1951: Discharge observed, 49,000 cfs April 16, 1945 (gage height, 36,17 ft).

Remarks. ~Flow regulated by Fall River Reservoir (see page 171). Records collected and computed by
Corps of Engineers and reviewed by Geological Survey.

Mean discharge, in second-feet, 1951

Day May June July Da; May June July fiDay| May June July
1 3,520| 1,140} 6,850) 11 393] 1,840{ 4,090) 21| 1,260} 1,210| 7,140
2 1,820 341 442§ 12 1,380] 3,830| 3,280 z2 5,560| 2,910| 5,800
3 224 302| 2,550 13 1,380 909| 6,480 23 1,010 2,260 4,080
4 163 235( 7,470f 14 1,380 428| 5,350 24 341 6,120 4,030
5 3,060 222 8,000} 15 1,340 475{ 4,370§ 25 1,770 1,850 | 4,140
6 4,940 212] 8,390 16 609 578] 4,270§ 28 3,680 341| 5,380
7 5,160 906| 8,180 17 901 424| 6,690 27 4,730 197| 5,820
8 3,850 709| 8,660{ 18 613 387| 7,220 28 4,730 645| 6,630
9 8501 2,270] 10,500f 19 1,400 403{ 7,750% 29 5,380 8,270} 7,470
10 1,720( 1,890| 12,600} 20 86l| 1,120| 7,510f 30 3,460 18,900 8,870
31 | 2,210 - 9,700
Monthly mean discharge, in second-feet ........ [ esessianes 2,248 2,045 6,435
Runoff, in acre-feet .... .+00. 138,2001121,700 |395,700
Runoff, in inches .... “ee 3.13 2.76 8.97

Gage height, in feet, and discharge, in second-feet, at indicated time, 195!
Gage Dis- Gage Dis- Gage| Dis- Gage Dis- Gage Dis- Gage Dis=
height| charge |height| charge | height| charge |height| charge | height| charge }height| charge

July 8 July 9 July 10 July 11 July 12 July 13

17.25f 7,930|19.45] 9,700 |23.15 | 13,400 13,85 | 5,380|14.41 | 5,820(11.11| 3,480
17.32| 8,000(19.60| 9,870 [22.92{ 13,1001{11.65{ 3,820(13.87 5,450 112.85 4,660
17.45}] 86,08019,70| 9,960 [23.09| 13,300| 2.95 2,750({12.90 | 4,730{15.05| 6,260
17.621 &8,240119.77} 10,000 {23,50| 13,800 8.65| 1,940]11.80| 3,960]16.20{ 7,160
17.84| 8,390(19,82) 10,000 |23,85 1 14,100 | 7,90 | 1,600(10,57 3,14016.71 | 7,540
18.06| 8,630119.83| 10,000 (23,85 | 14,100 | 9.25 2,260| 9.50 | 2,440]16.89| 7,690
18.311 8,790{19.80{ 10,000 |23.64 | 13,900 11.33 | 3,620 8.48 | 1,890(16.86| 7,690
18.55{ 9,030119,78| 10,000 |23.03 | 13,200 12,47 4,450) 7.74| 1,510]16.688| 7,540
18.76| 9,190 (20.80} 11,000 |22.10 | 12,300 03.47 | 5,160] 7.72 | 1,510116.40] 7,310
18.96| 9,360)21.851 12,000 [20,72 | 10,900 14,10 | 5,590| 8.95 2,150 {16.07 7,090
19.16| 9,530 (22.35( 12,600 [18.80 | 9,190 14.42 | 5,820) 9.51 | 2,44015.70| 6,780
19.32) 9,62023.13| 13,30016.45]| 7,310 14.56 | 5,960 9.88 ] 2,690}15,33] 6,480

July 14 July 15 July 16 July 17 July 18 July 19

—
NO@O B NZ 0o | Hour

=

2 he.98| 6,260 [12.64] 4,520 p2.18| 4,240 3,32 | 5,020{15.63 | 6,710[16.97 | 7,770
4 P4.66| 6,040 |12.57 | 4,520 12.17 | 4,240 f4.20| 5,670 15.70 | 6,780 f17.00| 7,770
6 N4,35| 5,820 12.51| 4,450 i2.16| 4,240 i5.72 ] 6,780 [15.82 | 6,860 /17,02 7,770
8 hs.08| 5,590 12.45| 4,380 p2.15| 4,240 p6.41 | 7,310[16.00 | 7,010 [17.02| 7,770
10 h3,8¢4| 5,380 [12.41| 4,380 p2.14| 4,170 ps.62| 7,470 06.15| 7,160 07.01| 7,770
N b3.61| 5,230 12,37 | 4,380 p2.13 ) 4,170 i6.48( 7,390 [16.30 | 7,240 p7.00| 7,770
2 B3.40| 5,090 12,34 4,310 R2.11 | 4,170 p6.28| 7,240 f16.44 | 7,310 i6.99| 7,770
4 h3.23| 4,940 12.31| 4,310 p2.11| 4,170 L6.10| 7,090 [16.57 | 7,470 fie.97 | 7,770
6 @3.07| 4,870 12.28| 4,310 12,17 | 4,240 15,94 | 6,930 16.69 [ 7,540 16.95| 7,770
8 p2.93| 4,730 12.25 | 4,240 f2.36 | 4,380 i15.81 | 6,860 [16.79 | 7,620 [16.92 | 7,690
10 p2.s2| 4,660 i2.23| 4,240 p2.62 | 4,520 f5.70 | 6,780 [16.87 | 7,690 16,89 | 7,690
12 p2.72| 4,590 12.20| 4,240 D2.92 | 4,730 5.63 | 6,710{16.92 | 7,690 [16.86 | 7,690

July 20 July 21 “July 22 July 23 July 24 July 25

16.83| 7,620 16,40 7,310 i5.60| 6,710 L2.62| 4,520|11.71| 3,890{12.00| 4,100
16.80| 7,620 /16.36| 7,310 15.35| 6,560 12.37 | 4,380|11.74| 3,890[11.98| 4,100
16.77| 7,620 16.32| 7,240 15.07 | 6,330 L2.16| ¢,240[11.81| 3,960(11.97 | 4,100
16.75| 7,540 16.28| 7,240 14.82| 6,110 L1.98| 4,100[11.88| 4,03011.95| 4,100
16,70 7,540 [16.23| 7,160 14.55 | 5,960 11.85| 3,960011.93 | 4,030/11.94| 4,030
h6.66| 7,540 [16.19| 7,160 14.31| 5,740 l1.78| 3,960[11.97 | 4,100 ([11.92| 4,030
7,470 16.15| 7,160 p4,08| 5,590 11.73 | 3,890[12.00| 4,100[11.91| 4,030
16.59| 7,470 16.10| 7,090 13.89 ( 5,450 fi1.72| 3,890[12.01 | 4,100(11,90] 4,030,
hs.57| 7,470 [16.05| 7,010 t3,70| 5,300 11.72| 3,890[12,02 | 4,100{11.98| 4,100
16.535| 7,390 16.00f 7,010 13.47 | 5,160 f11.72| 3,890[12.02| 4,l00[12.18| 4,240
he.49) 7,390 15.95| 6,930 h3.20| 4,940 f1.71| 3,890 12,02 | 4,100 12.47| 4,450
16.45]| 7,310 [15.76| 6,860 2,91 | 4,730 f1.70| 3,890[12.01 | 4,100(12.77 ] 4,660

—
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KANSAS-MISSOURI FLOODS OF JULY 1951

Fall River at Fredonia, Kans, --Continued

Gage height, in feet, and discharge, in second-feet, at indicated time, 1951

.. | Gage Dis- Gage Dis~ Gage| Dis- Gage Dis- Gage Dis- Gage Dis-
3 | beight| charge |height| charge | height| charge |height| charge | height| charge | height| charge
o July 8 July 9 July 10 July 11 Juiy 12 July 13
21 2.30 349 2,15 298| 9.00{ 4,080{10.12{ 4,910| 4.93{ 1,480} 5.97| 2,090
41 2,23 332 2.14 298(12.30( 6,760 8.27| 3,580| 5.21| 1,640f 6.85| 2,580
6| 2.23 332 2.13 298|12.40| 6,850| 6,86 2,640{ 6.95| 2,710{11.95| 6,490
8 | 2,22 315| 2.12 281111.24| 5,800/ 6.13| 2,150| 8.10| 3,440112.83| 7,220
10 | 2,22 315| 2.12 281112.53| 6,940 5.73] 1,920} 8,50 3,720(13.60| 7,980
N 2,22 315 2.12 281113,72| 8,080} 5.43| 1,750| 8.40| 3,660]14.08] 8,460
z|2.21 315{ 2.12 281114.35| 8,740} 5.18| 1,640 7,90( 3,300{14.09{ 8,460
41 2.20 315| 2.12 281114.90| 9,220| 4,95| 1,540 7.26| 2,900{14.13| 8,460
61 2.19 315] 2.12 281114.80} 9,120| 4.88| 1,480 6.27} 2,270|14.65| 8,930
8} 2.8 315] 2.12 281 /14,30 8,640 | 4.80 1,440| 6.02 2,090(15.15 9,500
10 | 2,17 298} 2,54 444113.45| 7,790 4.79| 1,440} 5,90| 2,030|15.92( 10,200
12 | 2.18 298| 6.00| 2,090(11,93| 6,400 4.79] 1,440| 5.81| 2,030(16.13| 10,400]
July 14 July 15 July 16 July 17 July 18 July 19
z [16.13| 10,400| 5.24] 1,640| 2.92 577 4¢.37| 1,240} 5.30( 1,700} 2.89 577
4 116.00| 10,300| 4.89| 1,480| 2.92 577 4.22| 1,140| 4.90| 1,480} 2.85 539
6 115.75| 10,100| 4.64 1,340 2.93 577 4.37 1,240 4.52 1,280 2.82 539
8 115,43| 9,690| 4.50| 1,280} 3.13 661) 7.20| 2,840| 4.15) 1,140 2,80 539
10 15,04 9,310| 4.18| 1,140/ 3.34 745 8.69| 3,860 3.74 913| 2,70 501
N l14.33| 8,6401 3.92| 1,000] 3.58 871 9.47| 4,460] 3.24 703] 2.60 463
2 n3.24 7,600| 3.70 9131 3.83 9591 8.82 3,940 3.14 661| 2,50 425
4 110.90| 5,550| 3.50 829| 4.06| 1,100]| 8.02] 3,380| 3.09 661 | 2.40 387
6 19.20] 4,230] 3.31 7451 4.38| 1,240 7.30] 2,900| 3.05 619] 2.30 349
8 17.38| 2,970]| 3.17 703 )| 4.75 ]| 1,440| 6.60| 2,450| 3.01 619 2.26 332
10 [ g.50| 2,390]| 3.07 661 | 4.99| 1,540 6.06| 2,150 2.97 619} 2.22 315
12 15.83] 1,970] 3.00 619 ) 4.97{ 1,540) 5.67] 1,920] 2.93 5774 2.18 315
July 20 July 21 July 22 July 23 July 24 July 25
2 ]2.15 298| 2.00 247 1.80 183 1.70 153} 1.68 148
4 12.10 2811 1,98 247 11.80 183 1.69 150} 1.64 137
6 12.05 2641 1.96 230 1.80 183 1.69 150 1.62 131
8 f 2.00 247 | 1.94 230 1.80 183 . 1.69 150 1.80 126
10 | 2.01 247 | 1.92 213 1.78 177 1.71 156 | 1.60 126
N | 2.02 247 1.90 213 | 1.76 171 1.70 153 1,73 162] 1.60 126
21203 264 1.87 20441 1.74 165 1.75 1681 1.60 126
4| 2,04 264 | 1.84 195 1,72 159 1.77 174 1.60 126
6 [ 2.05 2641 1.80 183 1.70 153 1.80 183§ 1.60 126
8] 2.04 264 1.80 183 |1.70 153 1.80 183 1.60 126
10 | 2,02 247 1.80 183 | 1.70 153 1,76 171 1.60 128
1z | 2.01 247 ] 1.80 183 11.70 153 | 1.70 153} 1.72 159 1.60 126




ARKANSAS RIVER BASIN

Elk River near Elk City, Kans.

175

Location, —Lat 37°16', long, 95°55', in NE} sec. 18, T. 32 8., R. 14 E,, 150 ft downstream from
Salt Creek, and 1-3/4 miles south of Elk City, Datum of gage is 795. 80 ft above mean sea level,
datum of 1929 (levels by Corps of Engineers).

Drainage area, —575 square miles,

Gage-height record. —Average of twice-daily wire-weight gage readings except for periods of high
stage for which graphs were drawn based on two or more daily wire-weight gage readings.

Discharge record, —Stage-discharge relation defined by current~meter measurements below 32,000 cfs
and by slope-area determination of peak discharge,
to June 7, July 26-31.

Maxima. --May-July 1951: Discharge, 81, 500 cfs 3 to 4 p. m. June 30 (gage height, 30.65 ft),

1939 to April 1951: Discharge observed, 39, 200 cfs April 16, 1945 (gage height, 28,27 ft).

Remarks. —Records collected and computed by Corps of Engineers and reviewed by Geological Survey.

Shifting-control method used May 4-18, May 25

Mean discharge, in second-feet, 1951

Day May June July Day | May June July Day May June July
1 5,520 134| 26,900| 11 539 247 2,370| 21 368 80 212
2 7,650 107} 2,910 12 298 619 2,5804 22 8,010f 1,410 169
3 745 100 1,950 13 213 406 7,220Q 23 5,280 926 153
4 463 92 6,760} 14 183 213 7,280§ 24 959 6,970 163
5 315 83 1,630| 15 153 165 1,080 25 482| 4,940 131
6 281 71 577|f 18 142 189 947|| 26 406 695 124
7 281 388 475| 17 539 148 2,8100 27 247 417 114
8 247} 1,050 321f 18 298 114 970} 28 230 255 114
9 186{ 2,290 375) 19 1,580 87 451} 29 213 8,800 109
10 1,050 482| 17,190 20 1,010 73 264f 30 264| 50,100 81
31 l8e -~ 76
Monthly mean discharge, in second-feet . Ceeteeenes 1,237 2,721 2,461
Runoff, in acre-feet ............. rees 76,0401161,900{151,400
Runoff, in inches ... ... ... eiieitiiieiiniiieeneienrieeenneanns .. 2.48 5.28 4,94
Gage height, in feet, and discharge, in second-feet, at indicated time, 1951
5 | Gage Dis~ Gage Dis- Gage| Dis- Gage Dis- Gage Dis~ Gage[ Dis-
g | beight| charge |height] charge |height| charge |height| charge | beight| charge |height| charge |
= June 20 June 21 June 22 June 23 June 24 June 25
2] 1.38 77| 1.36 74| 1.80 183) 5.72§ 1,920| 2.52 425|13.25] 7,600
4 1.38 77f 1.37 76| 2.04 264| 5.19 1,640f 8.00 3,380]13,14 7,500
61 1.38 77) 1.38 77| 2.42 387| 4.78| 1,440110.80| 5,470|13.04| 7,410
81 1.38 77| 1.39 79| 2.90 577| 4.38| 1,240|13.20| 7,600{12.88| 7,320
10 1.37 76} 1,39 79| 3.80 871| 3.90 1,000/14.50 8,840|12,25 6,670
N1 1.38 74] 1.38 77{ 4.55( 1,340} 3.39 787{15.20| 9,500}11.19} 5,800
2 1.35 72| 1.37 76| 5.54 1,800 2.87 577]15.49 9,780| 9,93 4,760
4] 1.34 70] 1.36 74| 6.42} 2,330} 2.50 425/15.12| 9,400| 7.39{ 2,970
6 1.33 .68] 1.38 74| 6.87 2,640| 2.19 315|14.52 8,840 5.61 1,860
8 1.33 €8] 1.40 81| 7.00 2,710] 2.00 247|14.00 8,360{ 5.00 1,540
10 | 1.34 70] 1.44 89] 6.86| 2,640( 1.97 230|13.55{ 7,980| 4.62] 1,34Q
12 1.35 72| 1.60 126| 6,39 2,330 2.00 247(13.37 7,790} 4.31 1,190
June 26 June 27 June 28 June 29 June 30 July 1
2| 3.93] 1,000 2.60 463 | 2.12 281 2.10 281|25.49) 21,400(27.70| 42,400
41 3.71 913| 2.81 4631 2.10 281| 2.25 332|26.03 | 24,100|27.29| 38,800
6 [ 3.50 8291 2.62 4631 2.08 2811{ 2.72 501(26.58 | 28,200(26.99( 36,400
8 ] 3.40 787| 2.62 463| 2.06 264| 3.62 871127.09 | 31,800(26.60( 33,500
10 ) 3,22 703| 2.60 463 ] 2.03 264 6.70| 2,520127.90} 38,600(26.00} 29,000
Nt 3.10 661| 2.53 444] 2.02 247 |12.15 6,870|29.42 { 58,000|25,42} 24,600
2] 2.97 619| 2.50 4251 2.00 247 120,10} 14,200/30.58 | 80,000|24.85] 20, 400
1| 2.83 539 2.44 406| 1,95 230 |22.32| 16,400/30.65 | 81,500(24.15| 18,30
6 | 2.73 501| 2.36 368] 1.95 230123.10| 17,200}30.30 ] 76,000/23.50| 17,600
8 | 2,70 501| 2.30 3491 1.95 230 (23.95 | 18,100(29.92 | 68,800(22.30| 16,400
10 | 2,62 463| 2.22 31541 1.96 230 |24.46| 18,700(29.33 | 60,000{20.83| 14,900
1z | 2,60 463] 2.16 298| 2.02 247 24.93 | 19,500128.23 | 47,200{19.00} 13,100
July 2 July 3 July 4 July 5 July 6 July 7
2 15.00| 9,310} 3.82 959 110,68 5,390 8.10| 3,440| 3.23 703|-2.72 501
4 10.60 5,310] 3.74 913 11.24 5,800} 6.80 2,580 3.18 703 2.73 501
6 | 7.00 2,710| 3.69 913 111.90 6,400 | 5.90 2,030| 3.12 661 2.73 501
8 | 5,40] 1,750| 3.62 871 12,57 7,030)5.27) 1,700} 3.10 661| 2.74 501
10 | 4.89| 1,480 3.69 913 13,03 | 7,410| 4.82| 1,440( 3.00 19| 2.73 501
N14.83| 1,340| 3.83 959 113,37 7,790 4.45| 1,240| 2.83 539 2.72 501
2 {4.52| 1,280 4.59| 1,340013.58| 7,980| ¢.10{ 1,100| 2.70 501 2.69 501
4| 4,38| 1,240| 6.42| 2,330[13.70| 8,080] 3.83 959| 2.62 463 | 2.62 463
6 (4,290 1,190 7.80| 3,240 23.42} 7,790 3.61 871| 2,62 463 | 2.59 463
8 | ¢.20| 1,140] 8.60| 3,800[12.50| 6,940 3.50 829| 2.63 4821 2.52 425
10 } 4,10 1,100| 9.33| 4,30011.30) 5,880} 3.39 787| 2.70 501] 2.44 406
12 | 3.94| 1,000[10.00| 4,830]9.65| 4,530] 3.30 745| 2.72 501 2.34 368
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Elk River near Elk City, Kans.--Continued

Gage height, in feet, and discharge, in second-feet, at indicated time, 1951

5 | Gage Dis- Gage—[ Dis~ Gage| Dis- Gage Dis- Gage Dis- Gage Dis=-
3 height| charge |height| charge |height| charge |height| churge | height| charge |height| charge
= July 8 July 9 July 10 July 11 July 12 July 13
2 5.20 47| 8,09 1,150 |12.25| 3,800 | 6.98 602
4 5.20 47! 10.66| 2,680 |15.60| 6,200 | 6.71 494 | 6.83 542
6 5.19 4sl12.25| 3,800 |16.95| 7,260 | 6.51 414
8 5.19 46113.01| 4,330 [19.33( 9,230 | 7.63 915 {6.47 400
10 5.18 45]12.85| 4,220 |20.68/10,400 | 10,15} 2,350
N |s5,25 53 ]5.18 45/10.45| 2,540 |21,19/11,100 | 15.70( 6,280 | 6.30 340
4 5.18 45| 7.46 830 |20.55/10,300 | 18.48( 8,510
4 5.18 45| 6.35 358 |19.48| 9,360 |18.51] 8,530 {6.19 302
6 5.18 45| 6.00 235 {17.45( 7,660 |17.69| 7,850
8 5,18 45{ 5.73 178 |14.10| 5,090 {16.31} 6,750 | 6.12 277
10 5.18 45| 5.67 145 | 9.78] 2,120 [12.95] 4,280
12 5.22 49 |5.66 142] 5.61 128 | 7.60 900 | 9.11f 1,720 | 6.04 249
July 14 Juiy 15 July 16 July 17 July 18 July 19

2
4

6

8
10

g 5.89 202 |5.73 160| 5.83] 132 | 5.55 112 | 5.48 96 |5.43 84
4

6

8
10

12 |5,79 178 |5.66 142| 5.60| 126 | 5.50| 102 | 5.45 90 |5.41 81

July 20 July 21 July 22 July 23 July 24 July 25

2 5.32 62 | 5.77 172

4 5.32 62 | 6.00 235

6 5.32 62 | 6.47 400

8 5.32 62 | 6.51 414

10 5.31 61 | 6.71 494

N |5.40 79 {5.35 88| 5.31 61 | 6.85| 550 5.42 83 |5.32 62
2 5.31 61 | 6.42 382

4 5.31 61 | 6.10] 270

6 5.30 60 | 5.89 202

8 5.30 60 | 5.76 170

10 5.30 60 | 5.67 145

12 |5.37 72 |5.33 64| 5.44 86 | 5.61 128 | 5.35 68 |5.30 80

Supplemental records,- June 23, 3:30 p,m,, 8,04 ft, 1,120 ct's, 9 p.m., 6,78 £'t, 552 cfs;
June 24, a,m., 10,11 ft, 2,320 cfs; June 29, 1 a,m,, 5,50 ft, 150 cfs, 10:30 a.m.,
23,70 ft, 52,400 cfs, 11:30 p.m., 7.43 ft, 815 cfs; June 30, 6:30 a.m., 18,79 ft,
7,130 cfs: July 3, 11 a.m,, 16.78 ft, 7,120 cfs; July 10, 9 a.m., 13.14 ft, 4,420 cfs;
July 12, 3 p.m., 18.70 ft, 8,700 cfs.
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Verdigris River at Independence, Kans.

160, 2 miles east of Independence and 3} miles downstream from Elk River.

Drainage area. —2, 892 square miles.
Gage-height record, - Water-stage recorder graph,
Discharge record. —Stage-discharge relation defined by current-meter measurements.
Maxima, ~May-July 1951: Discharge, 104,000 cfs 8 p.m. July 1 (gage height, 46.59 ft).

177

Location, —Lat 37°13', long. 95%1", in NE} sec. 32, T. 328., R. 16 E., at bridge on U. S. Highway

1904, 1921 to April 1951: Discharge, 117,000 cfs Apr. 17, 1945 (gage height, 47,28 ft).

Mean discharge, in second-feet, 1951

Day May June July Da; May June July Day May June July
1 4,210 2,240] 89,200f 11 8,190| 3,080| 26,800 21 4,530] 4,090| 8,610
2 16,200 1,180| 77,600f 12 4,080 7,920{ 27,300 22 | 10,100 6,210 7,960
3 15,500 673| 39,000§ 13 2,540 9,170} 57,900 23 | 20,800} 13,500| 6,120
4 10,300 6061 31,400f 14 2,010 2,810{ 68,4004 24 | 12,000{ 15,800 4,720
5 4,320 502| 29,800f 15 1,840 1,240| 49,100f 25 4,670| 25,100} 5,770
6 4,940 466! 25,400) 16 1,580( 2,340/ 32,100f 28 4,320f 24,500] 5,960
7 6,030] 1,020| 18,000} 17 1,730| 5,790 24,500 27 6,330] 18,800 6,490
8 5,790] 5,150{ 11,200| 18 3,690/ 3,510] 15,200 28 7,000| 6,020| 6,680
9 3,450| 10,300| 10,300f 19 3,530 1,130| 9,830] 29 5,700 13,300| 7,460
10 2,460| 6,240 17,100f 20 6,920 4,150| 9,040f 30 6,120] 38,200( 8,200
3,300 - 9,300
Monthly mean discharge, in second-feet ..... 6,199| 17,834] 24,070
Runoff, in acre-feet 381.1 466.1 1,480
Runoff, in inches ....... 2.47 3.02 2.59
Gage height, in feet, and discharge, in second-feet, at indicated time, 1951
. | Gage Dis- Gage Dis- Gage|{ Dis- Gage Dis- | Gage | Dis- | Gage| Dis-
3 | height| charge |height| charge | beight| charge [height| charge | height| charge |height| charge |
:l= June 20 June 21 June 22 June 23 June 24 June 25
21 5.12 967(11.14( 3,900{11.33| 4,020]20.20{ 11,500|21.32{ 12,600
41 s5.08 953|10.94| 3,780|11.60| 4,180|21.20| 12,500/20.95| 12,200
6] 5,04 939)110.95f 3,790[12.40! 4,740]21.95} 13,200}21.00} 12,300;31.40] 24,100
81 7.40 1,780{10.%0| 3,760|13.53§ 5,530]22.57] 13,900{21.55| 12,800
10 J10.90| 3,760|10.85| 3,730}14.12] 6,000|22.98} 14,400|22.40] 13,700
¥ |13.20| s5,300|11.27| 3,980(14,14| 6,010|23.20( 14,600|23.60) 15,100|32,60| 25,500
2 115.10| 6,780|12.04| 4,490|14.18] 6,040|23.22| 14,600|24.80| 16,400
4 116.46| 7,910{12.30| 4,670(14.68( 6,440{23.08| 14,500{26.00( 17,700
6 |16.10| 7,590{12.08| 4,520 15.57| 7,160|22.80) 14,200{27.00| 18,800|33,40| 26,500
lg 14.35) 6,180{11.701 4,250{16.70| 8,130(22.48| 13,800127.97{ 20,000
12 l2z.80| 5,020(11.38| 4,050{17.85| 9,160|22.10| 13,400{28.80| 21,000
11.77] 4,300]11.18] 3,930]19.10] 10,400}21,70] 13,000§29.58] 21,900{33.70] 26,800
June 26 June 27 June 28 June 29 June 30 July 1
2 7.36| 1,760
4 7.54| 1,840 44.25| 72,200
6 |33.10| 26,100|28.30| 20,400 (18.95| 10,200 7.87| 1,980|37.50| 31,400
8 9.65( 3,010 45,25 84,700
10 15.20( 6,860 :
N 131.82| 24,600(27.20| 19,000 (11.75| 4,280/21.65| 13,000|39.60 | 35,000{45.90} 93,800
2 9.40| 2,860 /26.40] 18,100
4 7.90{ 2,000 (29.40| 21,700 46.40 (101,000
6 [30.55]| 23,100/25.90| 17,600) 7.18| 1,690 |31.45)| 24,100}41.00 | 43,700
8 6.85| 1,570|32.85| 25,800 46.59 {104,000
10 6.87| 1,58033.95) 27,100 .
12 |29.52] 21,600]23.55] 15,000 7.12| 1,670 {34.78( 28,100{42.70 | 57,300]46.45]102,000)
July 2 July 3 July 4 July 5 July 6 July 7
2
4
s -
8
10
121 44,73 | 78,000 |39.72| 35,500 [37.37 | 31,300 [36.62 | 30,300 |32.46 | 25,400]26,15] 17,900
4
[}
8
10
12 142,10 52,500 |38.15| 32,300 {37.05 | 30,900 [34.60 | 27,900[30.30 | 22,800]21.90| 13,200
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Verdigris River at Independence, Kans,-Continued

Gage height, in feet, and discharge, in second-feet, at indicated time, 1951

.. |Gage l Dis- GageJ Dis- | Gage| Dis- | Gage| Dis- | Gage| Dis- | Gage| Dis~
g | height) charge |height| charge |height| charge [height| charge | height| charge |height] charge
= July 8 July 9 July 10 July 11 July 12 July 13
2
4 33,53| 26,600]40.10| 37,600
6 [20.50{ 11,800/18.88| 10,200{21.00| 12,300{33.00| 26,000
1c8> 33.33| 26,400]42.10| 52,500
1‘21 19.60( 10,900/18.93| 10,200(25,60{ 17,300(34.05| 27,300{33.40| 26,500 43.37| 63,000
4 34.35| 27,600)33.92| 27,100[44.05| 69,800
6 119.18| 10,500{19.05| 10,400}29.20| 21,400
1g 34.,22| 27,500(35.08| 28,500)44.28] 72,600
12 |18.94| 10,200[19.38] 10,700]31.30 24,000¢33.85] 27,000/37.10| 30,900|44.30| 72,800
July 14 July 15 July 16 July 17 July 18 July 19
Z T
4 .
g 34.15] 27,400 18,55 9,850
10
}23 44.00| 69,200(41.70| 49,300 |37.82| 31,900 |31.84| 24,600{23,75 | 15,200|18.07 9,370
4
g 29.30] 21,600 17,90| 9,210
10
12 |43.30{ 62,400 |39.70| 35,400 [35.70 | 29,200 |27.40 19,300({19.70{ 11,000}17.85 9,160
July 20 July 21 July 22 July 23 July 24 July 25
2
4
g 13.25 5,340
10
N n7.74 9,070117.24 8,620 (16.83 8,070 j14.28 6,12012.08 4,520113,95 5,860
2 14,15 6,020
4 14,32) 6,180
6 14.42 6,240
8 14.48| 6,280
10 14,50 6,300,
12 17,51} &,860016.93| 8,340{15.80| 7,340f12.62| 4,800|22.68| 4,940}14.43] 6,24

Verdigris River near Lenapah, Okla,

Location. —Lat 36951', long. 95935', at center of sec, 3, T. 27 N., R. 16 E., near right bank on down-
Stream side of pier of county highway bridge 2-3/4 miles east of Lenapah, 4} miles upstream from
Cedar Creek and at mile 144, 6. Datum of gage is 644. 89 ft above mean sea level, datum of 1929
(levels by Corps of Engineers).

Drainage area, —3, 639 square miles,

Gage-height record. —~Water-stage recorder graph,

Discharge record, —Stage-discharge relation defined by current-meter measurements. Shifting-control
method used May 4 {6 June 12, July 15-17,

Maxima, ~May-July 1951: Discharge, 94,800 cfs 4 a.m. July 3 (gage height, 38.66 ft).

1939 to April 1951: Discharge, 137,000 cfs May 20, 1943 (gage height, 40,44 ft, from floodmark) .

Remarks. ~Records collected and computed by Corps of Engineers and reviewed by Geological Survey.

Mean discharge, in second-feet, 1951

Day May June July Day | May June July Day | May June July
1 839 3,140 38,700f 11 5,350 4,820] 18,200f 21 6,400| 8,760] 9,090
2 8,980f 2,030{ 60,8004 12 5,460 4,620 22,300f 22 5,660 8,980 8,540
3 15,100 986| 85,200ff 13 5,780] 10,600| 26,200( 23 | 13,600/ 13,300] 7,660
4 12,600 728| 52,700 14 2,630 7,340{ 30,8004 24 | 17,100] 13,000f 5,560
5 8,100 656 40,800 15 | 2,280 1,830( 57,700f 25 8,870f 16,000 5,350
6 4,400 592 34,900f 16 2,080 1,370| 57,200 26 4,510{ 20,300 6,610
7 5,980 703| 29,600 17 1,540 3,880 42,300| 27 6,080} 20,600 6,920
8 6,400{ 2,830| 18,600f 18 2,940 5,880| 33,7008 28 7,340 15,300{ 6,920
9 5,660 8,430/ 10,800[ 19 4,400f 2,130{ 18,400k 29 6,920 7,030f 7,140
10 2,530{ 9,640{ 11,600§ 20 5,240 3,750 9,640} 30 6,400| 32,300 7,880
31 6,190 - 8,650
Monthly mean discharge, in second-feet .........ivieivririeccrnrens 6,302 7,718] 25,170
Runoff, in thousand acre-feet ........... . . 387.5 459.2 1,548
Runoff, in inches ..... el . 2.00 2.37 7.97
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Verdigris River near Claremore, Okla,

Location, —Lat 36°18'30", long, 95%41'40", in SE{SW} sec. 10, T. 21 N., R. 15 E., at bridge on State
Highway 20, 2.3 miles downstream from Caney River, 4} miles west of Claremore, 12.4 miles up-
stream frém Bird Creek, and at mile 76,0, Datum of gage is 538,62 ft above mean sea level, datum
of 1929 (levels by Corps of Engineers).

Drainage area, —6, 534 square miles,

Gage-height record. —Water-stage recorder graph. . .

Discharge record. —Stage-discharge relation defined by current-meter measurements. Shifting-control
method used May 4, July 10-21,

Maxima, —May-July 1951: Discharge, 74, 900 cfs 12 m. July 6 (gage height, 46.95 ft).

1935 to April 1951: Discharge, 182,000 cfs May 21, 1943 (gage height, 55.05 ft),
Maximum stage known, that of May 21, 1943,
Remarks, ~Records collected and computed by Corps of Engineers and reviewed by Geological Survey,

Mean discharge, in second-feet, 1951

Day May June July | Day| May June July Day | May [ June July
1 786| 5,400 33,9004 11 5,310{ 11,700 31,000§ 21 5,820f 8,200| 40,700
2 5,240 3,490{ 39,100f 12 6,9301 8,830| 27,500( 22 6,160{ 17,100} 26,400
3 15,000| 2,350| 44,000} 13 6,500 8,120] 28,700 23 6,930| 19,800} 18,600
4 19,500 1,310| 48,500 14 4,770 11,300| 30,900} 24 | 15,300| 20,700{ 13,100
5 18,900 970] 61,500ff 15 3,490 8,040| 34,000 25 20,000| 19,400 7,950
6 14,900 890} 73,500 16 2,780} 3,090| 36,500 26 | 15,100/ 18,900} 7,020
7 11,000/ 1,510] 69,700) 17 2,460] 2,350| 39,600 27 6,250 21,600| 9,990
8 10,900| 2,300| 60,500| 18 1,910 5,480} 44,800 28 7,020} 23,500} 8,540
9 9,140f 5,220} 53,300| 19 3,490 6,760 49,500) 29 7,700| 20,500{ 7,700
10 6,680 9,900f{ 42,200f 20 4,590{ 3,490( 50,700} 30 6,840| 22,900 7,860
31 6,500 - 8,460
Monthly mean discharge, in second-feet ............covvvvnien.nns .o 8,319 9,830| 34,050
Runoff, in thousand acre-feet ........co00euues 511.5 584.9 2,094
Runoff, ininches .....c.eiiicuincenneenncnnnss 1,47 1.88 6.01

Verdigris River near Inola, Okla.

Location. —Lat 36910', long, 95°37', near NW corner of sec. 4, T. 19 N., R. 16 E., at bridge on
State Highway 33, 6 miles downstream from Dog Creek, 6 miles west of Inola, and at mile 48.8.
Datum of gage is 506.87 ft above mean sea level, datum of 1929 (levels by Corps of Engineers).

Drainage area. -7, 911 square miles.

Gage-height record, —~Water-stage recorder graph except for periods June 2, 4, 5, 10, 12, 29, 30,
July 27-31, for which graph was drawn based on once-daily wire-weight gage readings, and May 29
to June 1, June 3, 11; 19-21, 28, when there was no gage-height record.

Discharge record. —Stage-discharge relation defined by current-meter measurements. Discharge
for periods of no gage-height record estimated on basis of weather records and records for
station at Claremore and Bird Creek near Sperry. Shifting-control method used June 23 to July 5.
Discharge July 23-25 computed from backwater curve defined by current-meter measurements.

Maxima. —May-July 1951: Discharge, 69, 200 cfs 12 m. July 8 (gage height, 52,32 ft).

1944 to April 1951: Discharge, 94,500 cfs Apr. 22, 1945; gage height, 52.40 ft June 27, 1948,
Maximum stage known, 54,93 ft May 21, 1943 (discharge, 224,000 cfs, from current-meter
measurement near crest by Corps of Engineers).

Remarks. ~Records collected and computed by Corps of Engineers and reviewed by Geological Survey.

A
Mean discharge, in second-feet, 1951

Day May June July Day | May June July Day | May June July
1 995! 6,000 34,2004 11 7,990] 13,000] 49,900) 21 5,100 10,000} 42,800
2 8,270 3,960 37,600f 12 7,400{ 10,600| 44,000 22 6,880 18,800| 41,700
3 17,500 2,800 39,400f 13 7,740 8,180] 40,100 23 5,980| 26,200| 33,000
4 20,500 1,790 40,800{ 14 5,900 10,900{ 38,600f 24 | 12,400/ 28,500{ 19,100
5 21,100} 1,180f 41,900§ 15 4,040 10,500{ 38,800f 25 | 19,200| 25,500| 10,800
6 18,300 1,020 44,600/ 16 3,040] 5,260 39,400f 26 | 19,500 21,300 8,160
7 13,300 1,470} 55,200f 17 2,590] 2,840 39,600f 27 [ 11,000 22,200 10,200
8 11,700| 4,940| 67,900f 18 2,190 3,960| 39,800] 28 6,970 25,000 10,300
9 10,700 7,310] 64,200) 19 2,410 8,000] 40,100§ 29 8,000{ 25,200! 8,340
10 7,820| 9,060 55,900 20 4,560| 5,000| 41,300 3&1 7,588 24,400 g,ogg

3 7,0 - 7
Monthly mean discharge, in second=feet ........ccecevurecnnennns vos 9,280 11,500| 35,300
Runoff, in thousand acre-feet ............ . 5';0.6 684 2,170
Runoff, ininches ................ Ceeeeerarsasanaans tescosnse 1.35 1.62 5.14




180

Location, ~Lat 38°40', long, 96°30', in NW4 sec. 14, T. 16 S., R. 8 E., on highway bridge at city

KANSAS-MISSOURI FLOODS OF JULY 1951

Neosho River at Council Grove, Kans.

water plant in north part of Council Grove, 300 ft downstream from Mozler Creek, and 1 mile up~
stream from Elm Creek. Datum of gage is 1, 205. 63 ft above mean sea level (levels by Corps of

Engineers).

Drainage area. —250 square miles.
Gage-height record. —Water-stage recorder graph May 1 to July 7, 1 p.m. July 10 to 2 a.m, July 12
when gage well became inoperative due to flood damage., Gage heights obtained from graph drawn

on basis of once-daily wire-weight gage readings 2 a.m. July 12 to July 31.

estimated for July 8.
Discharge record. —Stage-discharge relation defined by current-meter measurements below 36,000 cfs
and slope-area measurement of peak discharge.
Maxima, —May-July 1951: Discharge, 121,000 ¢fs 8:;30 a,m, July 11 (gage height, 35.5 ft; floodmark,
top of surge, in gage house, 36.29 ft; floodmark in wire-weight gage box at upstream side of bridge,

37.97 f).

Gage-height graph

1939 to April 1951: Discharge, 65, 900 cfs (revised) Oct. 20, 1941 '(gage height, 37.13 ft, wire-

weight gage).

Flood of 1903 reached a stage of 37,3 ft, from floodmark.

Mean discharge, in second-feet, 1951

Day May June July Day | May | June July Day May June July
1 11,100 109 2970 11 300 189| 34,000 21 813 189 238
2 651 87 169§ 12 192 164| 24,900 22 1,190 1,500 214
3 320 83 152f) 13 155 136| 1,880f 23 633 459 180
4 227 76 152)| 14 134 115 655§ 24 227| 2,010 164
E) 182 72| 127 15 120] 3,910 446)) 25 676 253 142
6 145 119 783} 16 731 497 358fF 26 1,700 159 630
7 127 9,780 462) 17 581 204 2704 27 227 134 600
8 113] 1,230 160f 18 373 157 240) 28 164 162 162
9 419 767 114) 19 1,700 293 2368 29 138 794 125
10 2,130 253| 20,300 20 2586 127 236 30 124f 1,930 115
31 136 - 104
Monthly mean discharge, in second-feet .......... treeeesacsanann een 838 865| 2,858
Runoff, in acre-feet ......... 51,540 51,490|175,700|
Runoff, in inches .......... 3.87 3.86| 13.18
Gage height, in.feet, and disch: s;'EE, in second-feet, at indicated time, 1951
5, | Gage Dis- Gage I Dis- Gage| Dis- Gage | Dis- Gage | Dis- Gage Dis~
3 |height| charge |height]| charge |height| charge |height| charge | height| charge | height| charge
o July 8 July 9 July 10 July 11 July 12 July 13
2 12.60| 1,870(20.34| 8,870|18.25} 6,700§14.90| 3,720
4 19,001 7,430(21.05| 9,720126,00| 17,500113.35| 2,470
6 8.75 111 (22,10 11,100 [26.40 | 18,300|31.00 | 35,000|13.00( 2,190
8 26.60| 18,700 |35.05 | 97,600]33.85 | 68,200(12,72| 1,970
i0 30.68 | 33,400 [34.80 | 90,700133.35 | 59,400[12,43{ 1,750
N | 8.93 152| 8.72 104 {31.60 | 38,400 |33.55 | 62,800[31.00 | 35,000 /12.15| 1,560
2 31.25 ) 36,300 /31,70 | 39,400]28,10 | 22,500
4 30.60 | 33,000 |29.15 | 26,10025.45 | 16,400
8 8.73 107 |29.00 | 25,500 [27.10 | 19,900]23.30 | 12,800(11.45] 1,110
8 26.70 [ 18,900 (24,10 | 14,100{21.35 | 10,100
10 24.20 | 14,200 |22.08 | 11,100(19.15| 7,580
12 | 8.79 120| 8.90 145 |21.35 | 10,100 20.22 | 8,730|16.90 | 5,480(10.95 831
July 14 July 15 July 16 July 17 July 18 July 19
2
4
6 l10.70 7
8
10
lél 10.53 647 | 9.96 4421 9.83 338} 9.38 2674 9.27 237} 9.27 237
4
g 10.36 582
10
12 [10.18 517 9,78 3584 | 9.48 2941 9.32 2501 9.27 2371 9.26 235
July 20 July 21 July 22 July 23 July 24 July 25
2
4
6
8
10 .
g 9.26 235 9.28 240 | 9.19 216 | 9.04 179} 8.99 167 8.88 140
4
6
8
10
12 | 9.27 237 | 9.27 I 237 | 9.08 189 ] 9.02 1741} 8,92 150} 8.86 136

Supplemental records.—July 11, 2:30 a.m., 20,15 ft, 8,660

T 000 oFs; July

s cfg; July 12, 8:30 a.m., 34.0 ft, 71,100 cfs.

cfs, 8:30 a.m., 35,50 ft,
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Cottonwoc;d River near Marion, Kans.

Location. —Lat 38°21', long, 97°04', in SW} sec. 36, T. 19S., R. 3 E., at county highway bridge,
three-quarters of a mile downstream from South Cottonwood River and 2 miles west of Marion.
Datum of gage is 1, 289. 85 ft above mean sea level, datum of 1929 (levels by Corps of Engineers).

Drainage-area, —329 square miles.

Gage-height record. —~Water-stage recorder graph except for periods May 24-27, July 2, July 5 to
2 a.m. July 10, when there was no record,

Discharge record. —-Stage-discharge relation defined by current-meter measurements below 13,000 cfs
and by slope-area measurement of peak discharge. Shifting-control method used May 28 to June 6.
Backwater rating curve used during periods affected by return of overbank storage May 17, 18,

June 7, 8, 30, July 1, 13, 14. Discharge for periods of no gage-height record estimated on basis
of weather records and trend of flow,

Maxima, —May-July 1951: Discharge, 66,000 cfs 2 p.m. July 11 (gage height, 28,57 ft, from floodmark
in gage-well).

1939 to April 1951: Discharge, 15, 200 cfs Oct. 20, 1941 and Apr..16, 1945 (gage height, 25.68 ft,
from floodmark), from rating curve extended above 13, 000 cfs.

Mean discharge, in second-feet, 1951

Day May June July Day | May June July Day | May June July
1 5,010 107 1,400 11 361 167] 30,6004 21 2,000 96 143
2 1,170 74 280) 12 124 153| 17,800) 22 1,000 439 151
3 148 68 3,3708 13 94 137] 10,300 23 1,990 1,580 3,400
4* 98 63| 2,870f 12 76 228] 1,330 24 330 1,970 559
) 74 55 410} 15 72 231 402|f 25 220 259 169
[ 83 603, 300l 16 3,150 142 252 28 160, 132 141
7 57| 12,000 260 17 8,820 120 204§ 27 120 107 129
8 50 3,100 250] 18 2,600 g6 185§ 28 103 137 120
9 486 1,330 250§t 19 1,260 89, 176§ 29 94 9,780 105
10 3,060 219 3,640 20 409 83 159 30 87 8,600 96
31 114 - 92,
Monthly mean discharge, in second-feet . 1,077 1,406 2,566
Runoff, in acre-feet ............. RPN 66,250 83,630/157,800
Runoff, in inches .......... 3.78 4.77 8.99
Gage height, in feet, and discharge, in second-feet, at ingicated time, 1951
Gage Dis- Gage | Dis- Gage| Dis- Gage Dis- | Gage | Dis- Gage| Dis-
E height| charge |height| charge |height| charge |height| charge | height| charge |height| charge
= July 8 July 9 July 10 July 11 July 12 Juiy 13
2 3.85] 565| 13,32 5,099
4 6.10] 1,520] 17.40 7,580 24.95] 15,000 25,18} 15,600
6 9.44 3,090 21.46] 10,800
8 11.69 4,220} 25,66 17,100 24.10] 13,30¢} 23,80{ 13,000
10 13,04 4,930] 27.82] 41,400
N 13.80 5,350 28.46| 61,500 24.72| 14,400 20.89| 10,000
2 13.88 5,390| 28.57] 66,000
4 13.43 5,150} 28.31) 56,0001 25,90 17,8001 17.45| 7,200
6 12.54 4,660| 27.81| 41,200
8 11.37 4,060| 27.17} 29,000 26.961 26,100 14.13| 4,900
10 9.85 3,300[ 26.44] 20,600
12 9.45 3,100| 25.95| 18,000} 26.19{ 19,000] 10.76] 3,300
July 14 July 15 July 18 July 17 July 18 . July 19
2
é 7.86] 2,100
8 6.00 1,300
10
121 5.27 1,100] 3.70 370| 3.35 250| 3.19 204 3.11 184| 3.08 177
4 4.78 841
6
8 4,44 688
10
12 4.20 580] 3.47 290] 3.24 218| 3.14 192] 3.09 180] 3.04 168
July 20 July 21 July 22 July 23 July 24 July 25
2 2.90 136]| 8.90 2,820 6.45 1,600
4 2.89 1341 9.00 2,870] 5.26 1,060
6 2.88 131} 9.30| 3,020| 4.35 648
8 2.88 131] 9.80| 3,270} 3.82 418
10 2.87 129]10.46] 3,600 3.55 318
N | 3.00 159) 2.93 143| 2.87 129}11.02 3,880 3.40 265| 3.04 168
2 2,86 127]11.45 4,100} 3.32 241
4 2.86 127111.76 4,250 3.28 229
6 2.86 127|11.72| 4,230| 3.24 218
8 2.85 124{11.10{ 3,920| 3,20 207
10 2.85 124( 9.78| 3,260| 3.17 200
12 2.96 150 2.90 136 4.35 648} 8.10 2,4201 3.14 192 2.95 148

Supplemental records.- July 10, 11 p.m., 8.85 ft, 2,800 cfs; July 12, 7 p.m., 27.06 ft,
27,400 cfs.
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Cedar Creg& near Cedar Point, Kans.

Location, —Lat 38°12', long, 96°50', in NE} sec. 25, T. 21 S., R. 5 E., at county highway bridge,

4 miles south of Cedar Point, and 9.4 miles upstream from mouth. Datum of gage is 1, 262, 50 ft
above mean sea level, datum of 1929 (levels by Corps of Engineers).

Drainage area. —~110 square miles.

Gage-height record. —Water-stage recorder graph.

Discharge record, —Stage-discharge relation defined by current-meter measurements below 7, 500 cfs
and extended to peak stage on basis of contracted-opening and flow-over-road determination of peak
flow,

Maxima, —May-July 1951: Discharge, 52,400 cfs 10:30 a.m. June 29 (gage height, 23.70 ft).

1938 to April 1851: Discharge, 22,500 cfs (revised) Apr. 22, 1944 (gage height, 22.50 ft).
Maximum stage known 1856 to April 1951; 23,50 ft July 1929, from floodmark and information by
local residents (discharge, about 46,000 cfs, from rating curve extended above 7, 500 cfs on basis
of contracted-opening and flow-over-road determination at gage height of 23.7 ft.

Mean discharge, in second-feet, 1951

Day May June July Day | May June July Day May June July
1 3,710 52 208| 11 71 63 6,920( 21 571 80 68
2 188 50 120ff 12 63 64 4,020f 22 689 95 62
3 112 52 2,670 13 59 51 474 23 196 466 ® 295
4 92 49 193|| 14 54 56 208 24 29 782 90
5 8l 48 98 15 52 50 160] 25 86 112 63
[ 78 65 74) 18 462 48 1334 26 78 T4 56
7 70 3 346 64f 17 281 44 113 27 69 63 53
8 66 279 53 18 136 41 964 28 66 390 50
9 228 133 50 19 105 40 85k 29 61| 10,900 49
10 99 60 1,720 20 77 39 78f 30 58 3,100 47
31 56 - 45
Monthly mean discharge, in second-feet .......... 262 590 594
Runoff, in acre-feet .. e . | 16,090| 35,090]| 36,530
Runoff, ininches ........c..vuinvenen,nnnnnnn feeaae Ceeseniaaenns 2.74 5.98 6.23
Gage height, in feet, and discharge, in second-feet, at indicated time, 1951
.. |Gage [ Dis- Gagﬂ Dis~ Gagel Dis- | Gage| Dis- | Gage| Dis- | Gage| Dis-
3 [Reight| charge |height| charge |height] charge [height| charge | height] charge | height| charge
= June 20 June 21 June 22 June 23 June 24 June 25
2 4.66 3 4.9 63 5.2 3
4 4,72 42 4.8 54 5.1 82
6 4.76 4 4.9 63 5.0 73 5.38 124
8 4,85 5§ 4.9 68§ 5. 70
10 5.31 119 4.9 69 4.9 69
N | 4,68 39| 5.32 113 5.0 80 5.0 79 5.24 99
2 5.32 113 5.2 o4 6.7 540
4 5.36 129 5.3 124 7.86 1,030
6 5.27 104 5.4 148 7.5 873 5.17 89
8 5.16 s 88 5.4 146 6.9 600
10 5,07 78 5.4 137 7.795) 975
12 | 4.66 37 { 4.98 64 5.3 112 9.8 2,150 5.11 82
June 26 June 27 June 28 July 1
2 4,8
4 4.87
8 4.8 6.02 242
8 5.3
10 6.6
N 15,03 731 4.93 63 8.5 1,420 5.85 192
2 7.6
4 €.85
6 6.3 5.74 162
8 5.9
10 5.7
12 | 4.97 67 ] 4.89 59 5.57 6.28] 3331 5.66 42
July 2 July 3 July ¢ July 6 July 7
2 5.50 10
4 5.49 10
6 |5.61 128 | 7.00 610] 5,94 217,
8 3.08 4,380|
10 6.52 | 6,920
N Is.58 121 [16.34 6,770 5.76 168| 5.48] 96 5,38 74| 5.34 66
2 hs.0¢| 5,78
4 he.68 4,100
g 5.54 110 | 9.25 1,800| 5.65 140
7.19 695
10 6.58 142
12 |5.51 104 | 6.41 378] 5.57 119 5.42) 83| 5.34 66| 5.29 58
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C d River at Cot ood Falls, Kans.

Location, ~Lat 38°22', long. 96°31', in NE} sec. 28, T. 19S., R. 8 E., 1 mile east of Cottonwood
Falls and 3} miles upstream from South Fork Cottonwood River. Datum of gage is 1, 147,41 ft above
mean sea level, datum of 1929,

Drainage area. — 1,402 square miles.

Gage-height record, —Water-stage recorder graph,

Discharge record, —Stage-discharge relation defined by current-meter measurements below 48, 000 cfs
and extended to peak stage on basis of one indirect determination of peak discharge (combination,
slope-area and contracted opening) at stage 22, 50 ft and the average of two indirect determinations
(combination, slope-area, contracted-opening and slope-area) made at stage 27,06 ft.

Maxima, —May-July 1951: Discharge, 196,000 cfs 11:30 a.m, July 11 (gage height, 27,06 ft).

1932 to April 1951: Discharge, 78,000 cfs (revised) July 20, 1948 (gage height, 23.30 ft).

Remarks. —Field notes for survey of slope-area reach furnished by Corps of Engineers.

Mean discharge, in second-feet, 1951

Day May June July Day | May June July Day May June July
1 14,400 636| 23,800) 11 3,350 2,560}107,000f 21 2,790 557{ 1,080
2 16,100 611 13,800 12 2,260 1,200§117,000f 22 4,410 1,140| 1,040
3 11,600 528| 6,960[ 13 815 1,030 63,000 23 5,480| 1,840| 4,320
4 3,740 484| 7,060[ 14 649 899 22,100) 24 4,340 3,960| 4,490
5 1,320 463| 9,580 15 568| 2,220| 13,200f 25 1,830| 4,830 4,350
8 1,070 473| 5,720 16 695 1,690] 6,290 26 1,110 2,200] 2,050
7 914 9.030| 1,910f 17 3,520 g22| 2,320§ 27 907 860} 3,470
8 800f 9.960y 1,530f 18 7,020 729] 1,740) 28 778] 2,560 1,610
9 815} 13,300] 1,360f 19 | 10,400 623f 1,480 29 722| 12,700| 1,050
10 1,520f 10.400| 12,700) 20 7,640 568 1,320 30 662| 51,200 868
31 875 - 178
Monthly mean discharge, in second-feet .......... cene . PN 3,642 4,672| 14,350
Runoff, in acre-feet ..c.vveviereicsensnasesncanenss 223,900} 278,000}882,600
Runoff, in iNChesS ...iviitinenierneeneereneennencnnonnnanans veree 2.99 3.72| 11.80
- Gage height, in feet, and discharge, in second-feet, at indicated time, 1951
.. | Gage Dis- Gage l Dis- Gage| Dis- Gage Dis- Gage Dis~ Gage Dis~
g | height| charge |height] charge | height] charge |height| charge | height| charge |height] charge
= July 8 July 9 July 10 July 11 July 12 July 13
2 4.80] 1,530 20.57] 20,004 25.70f 142,000
4 7.15! 3,980 20.72] 21,804 25.20f{ 126,00Q 23.39 79,800
8 4.80 1,539 13.60] 8,920 21.28] 32,40(] 24.70] 111,000
8 17.60] 12,300| 22.84{ 68,70 24.43| 104,000 22.85 68,900
10 18.38| 13,200| 26.15| 157,000 24.60| 108,009
N 4,75 1,480 4.6 1,360{ 18.70| 13,700| 27.02| 194,000 24.54| 106,000 22,65} 64,500
2 19.37| 15,300| 26.38| 166,00 24.65| 110,000
4 20.03| 12,200| 25.64{ 139,00q 25.41] 132,000 22.22f 54,500
6 4.85 1,580 20.43 18,900| 25.15{ 124,00q 25.22| 127,000
8 20.65( 20,800 25,20} 126,000 24.75(112,000 21,85| 45,400
10 20.71| 21,600] 25,77 144,000 24.30| 100,000
12 4.771 1,500 4.4 1,240} 20.50] 19,400| 26.02]153,000f 23.95| 91,900 21.52} 37,700
July 14 July 15 July 16 July 17 July 18 July 19
2 14.81] 9,890
4 121.16f 29,800 19.16} 14,800|13.89| 9,150| 5.89] 2,590
8 12,87t 8,340
8 | 20.78f 22,600 18.82{ 14,000{11.78{ 7,490 5.68] 2,360
10 10.65} 6,700
N 120.45| 19,000|18.31] 13,100[ 9.65] 6,000 5.56| 2,240 5.00] 1,710, 4.75] 1,480
2 8.75] 5,420
4 120.19 17,800|17.70( 12,400| 7.93 4,780 5.52 2,200
8 7.28§ 4,120
8 [19.83| 16,600/16.88] 11,600| 6.83 3,620 5.41 2,090
10 6.48f 3,240
12 J19.50, 15,600|15.62| 10,500} 6.23| 2,960| 5.27] 1,950 ¢.86] 1,580] 4.65] 1,400
July 20 July 21 July 22 July 23 July 24 July 25
2 7.10| 3,920 8.63| 5,340
4 8.61| 5,330 8,59| 5,310
8 7.50| 4,360f 7.04| 3,850] 8.48) 5,230
8 7.96( 4,800 8.31| 5,100
10 7.99| 4,830 8.07| 4,900
N | 4.57 1,320| 4.40| 1,180| 4.23{ 1,030| 7.68] 4,540| 7.57 4,430 7.80| 4,660
2 7.49| 4,350 7.46| 4,320
4 7.47 4,330 & 7.09] 3,910
6 7.51 4,370 8.,19| 5,000 6.72f 3,500
8 7.48] 4,340 6.39| 3,140
10 7.34| 4,180 6.11| 2,830
12 | 4.48] 1,240] 4.32| 1,110| 4.16 978] 7.18] 4, 010 8.61 5,330] 5.81} 2,500

Supplemental records.- July 11, 1 a.m., 20.63 ft, 20,700 cfs; 11:30 a.m., 27.06 ft,
ESE 000 cfs; 7 p.m., 25.08 ft, 122,000 cfs; July 12, 1 p.m., 24.46 ft, 104,000 cfs;
July 23, 9 a.m., 8.03 ft, 4,870 ofs.

212675 O - 52 - 13
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C d River at Emporia, Kans,

Location, - Lat 38°23, long, 96°11', in SEINW, sec. 22, T. 19S., R, 11 E., on upstream side of con-
crete~-arch bridge on State Highway 11 just outside south city-limits of Emporia, Datum of gage is

1,076, 52 ft above mean sea level, datum of 1929 (levels by U. S. Weather Bureau).
Drainage area.- 1, 840 square miles.

Gage-height record, - Wire-weight gage readings once daily, more frequently during flood periods.

Maxima. - May-July 1951: Gage-height, 33.40 ft, 6 p.m., July 11.
1908 to April 1951: Gage-height, 29.5 ft, 6 p. m. July 20, 1948,
Remarks. - Records furnished by U. S, Weather Bureau.

Daily stage, in feet, 1951

Day June July Day June July Day June July
1 3.4 28.8J 11 23.8 L2199 21 3.0 5.0
2 3.2 26.108 12 15.1 31.6ff 22 3.4 4.2
3 3.1 25.14 13 5.1 30.4§ 23 8.7 10.8
4 3.0 23.64 14 4.9 28.6j 24 17.2 18.6
5 2.8 19.3f 15 4.8 25.8) 25 16.3 14,0
6 2.7 20.2Q 16 11.0 24,7} 26 14.8 12,7
7 5.9 19.4% 17 5.9 22,14 27 6.7 11.7
8 18.5 7.9§ 18 4.1 10.6§f 28 5.5 11.4
9 21.5 8.2§ 19 3.9 7.0f 29 11.8 6.2
10 23.0 9.3§ 20 3.4 5.44 30 22.0 4.4
31 - 4.0

Sugglemental records.— June 10, 8 p.m,, 24,00 ft; June 24, 1 p.m., 17.50 ft; June 30,
p.m., 29,10 £t; July 10, 1 p.m,, 17.05 £t; July 11, 1 p.m., 30.25 ft, 6 p.m.,
33.40 ft: July 12, 7 p.m., 31.30 ft; July 13, 7 p.m., 29.30 ft; July 14, 7 p.m.,

26.65 ft; July 15,77 p.m,, 25.18 ft,

Neosho River near Neosho Rapids, Kans,

Location, —Lat 38°22', long. 96°00', in SW} sec. 28, T. 19 S., R. 13 E., on downstream side of
highway bridge. 1.1 miles west of Neosho Rapids. Datum of gage is 1, 044, 88 ft above _mean sea

level (levels by U, S. Weather Bureau,
Drainage area, — 2, 736 square miles,
Gage-height record, — Wire-weight gage readings once or twice-daily during flood periods.
Maxima, — May-July 1951: Gage-height, 34,30 ft, 10 p.m., July 11.
1904 to April 1851: Gage-height, 29.9 ft, 9:30 a, m,, July 21, 1948,
Remarks. - Records furnished by U, S. Weather Bureau.

Daily stage, in feet, 1951
Day June July Day June July Day June July
1 - 27.6f 11 - 28.2] 21 - -
2 - 26.2|| 12 19.0 32.1 22 3.7 -
3 - 24.7f 13 - 31.31 23 - 13.6
4 - 23.1§| 14 - 29.0)) 24 19.4 17.7
5 - 19.2§ 15 4.9 26.0 25 18.3 -
6 - 16.9] 16 - 24.2| 26 - -
7 6.0 20.34 17 17.4 2z.24 27 - -
8 17.9 15.7] 18 - 17,04 28 - -
9 24.7 - 19 - - 29 - -
10 22.0 2.3]| 20 - - 30 16.5 -
31 - -

Supplemental records.—June 9, 1:30 a.m., 24.82 ft; June 24, 9 a,m,, 19,62 ft; July 1,
E a.m,, 27.57 T&; July 3, 8:30 p.m., 24.99 ft; July 10, 1 p.m,, 15.28 ft; July 11,
10 p.m., 34,30 ft; July 12, 7 p.m., 31.42 ft; July 13, 7 p.m., 29.28 ft; July 14,

7 p.m., 27,10 ft.
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Neosho River at Strawn, Kans,

185

Location, —Lat 38°16', long, 95°52', in SEINE} sec. 33, T. 20 S,, R. 14 E., near left bank on down-
stream side of pier of bridge on State Highway 57, at Strawn, and about 1} miles downstream from
Eagle Creek, Datum of gage is 1,018, 78 ft above mean sea level, datum of 1929, Kansas City
Supplementary adjustment of 1943 (levels by Corps of Engineers).

Drainage area.—2, 933 square miles.

Gage-height record. —Water-stage recorder graph, except for periods May 29-31, June 18-22, 28,

July 9, 20-22, 27-31, for which a graph was drawn based on once-daily wire-weight gage readings.

Discharge record, ~Stage-discharge relation defined by current-meter measurements below 97,000 cfs
and extended to peak stage on basis of rainfall-runoff studies and flood-routing study to station near

Iola,

Maxima, —May-July 1951: Discharge, 400, 000 cfs 12 p.m. July 11 (gage height, 30,54 ft).
1948 to April 1951: Discharge observed, 99, 200 cfs July 21, 1948 (gage height, 27,48 ft),

Mean discharge, in second-feet, 1951

Day May June July Day | May June July Day May June July
1 10,700 1,530] 36,200% 11 4,5301 15,9001115,00C§f 21 | 10,700 1,310 2,690
2 | 18,900{ 1,330| 41,400f 12 | 5,280| 13,800)274,000f 22 | 9,380| 1,830 2,440
3 33,700 1,190| 31,700f 13 4,370 4,790{166,000| 23 7,030 8,470} 12,900
4 24,900 1,060 23,6008 14 1,930 2,320| 64,000) 24 8,100} 15,800} 12,700
5 17,700 9801 17,400} 15 1,130 3,680] 39,700 25 6,770 13,100 7,620
6 6,650 920| 12,600 16 1,360 7,900} 29,400f 26 5,860 9,500 5,530
7 2,840 3,430| 16,6000 17 2,760] 10,100| 22,200} 27 5,630 5,550 4,150
8 2,550! 10,4Q0| 10,800f 18 5,540 4,060| 12,700| 28 3,490 3,100 4,400
9 2,500| 17,400 3,790| 19 6,960 2,210 4,1804 29 1,850 4,260 3,400
10 4,320( 19,200 9,860 20 8,860 1,380 3,030) 30 1,280| 12,400 2,270
31 ] 1,690 - 1,190
Monthly mean discharge, in second-feet ......... secrannes ceseeane . 7,395 6,630 32,040
Runoff, in thousand acre-feet.......... . sreees 454.7 394.5 1,970
Runoff, in inches ........... esenn seseccneans T Ry 2.91 2.52 12.59
Gage height, in feet, and discharge, in second-feet, at indicated time, 1951
.. |Gage | Dis- GageT Dis- | Gage| Dis- GageT Dis- | Gage| Dis- | Gage| Dis~
5 |beight| charge |height| charge | height| charge |height] charge | height| charge |height| charge
= July 8 July 8 July 10 July 11 July 12 July 13
2 {17.24{ 14,100| 7.11 5,280| 3.56 3,070(20.15} 17,900}30.40 383,000} 28.82(215,000]
4 116.81) 13,600 6.35 4,780} 3.77 3,260(20.62| 18,700|30.00 [339,000(29.05 238,000
6 |16.32| 13,100{ 5.71 4,400] 5.05 4,030]21.85] 22,200(29.56 [291,00029,00{233,000]
8 115,73] 12,400 5.15 4,080] 7.85 5,800]22.98| 28,800|29.45 |278,000}28,81 j214,000]
10 114.94| 11,600| 4.57 3,780/10.90 8,120123.65{ 34,400]29.37 |270,000/28,50|187,000|
N 114.12{ 10,900} 4.00 3,430113 .38 10,200124,74} 46,800}29.35 {268,000|28.25 168,000
2 (13,14 9,980 3.80 3,280(15.35) 12,000(26.20| 80,700{29.34 {267,000|27.89 {148,000}
4 112,12 2,100| 3.60 3,110(16.94{ 13,700 [27.45 (126,000}29.23 |256,000|27 .55 |130,000]
6 111,00 8,200 3.47 2,99018.10| 15,100 |28.29 |171,000}|29.05 |238,000(27.23 {117,000
8 | 9.87 7,300] 3,45 2,970(18.90| 16,100 |29.25 |258,000|28.82 {215,000|26.93 |106,000)
10 | 8.90 6,530) 3.45 2,970119.45| 16,800 |30.23 |364,000]28.56 |192,000]26.67 | 96,200]
12 | 7.92] 5,840] 3.47 2,990019,.82) 17,300 |30.54 J400,000]28.50 |187,000(26.43 | 88,000,
July 14 Juiy 15 July 16 July 17 July 18 July 19
2 20.49 | 18,200| 8.50| 5,560
4 126.08} 77,100)24,.55| 44,000 20,10} 17,400| 7.74 5,010
6 22.20| 23,500{19.60| 16,400} 7.16 4,690
8 125.79] 69,000[24,35| 41,400 19.00 | 15,300| 6.68 4, 400
10 18,28 | 14,100 6.25 4,140
N |25.52| 62,300(24.16{ 39,300 [23.04 | 29,300 {21.90 | 22,400{17.31 { 12,900{ 5.92 3,940
2 16.18 | 11,700| 5.64 3,770
4 |25.27{ 56,700 |23.97 | 37,300 14.82| 10,300} 5.39 3,630
6 21.46 | 20,800(13,37 9,100] 5.14 3,500
8 25.00| 51,300 (23.78| 35,500 11.93 | 7,940] 4.92 3,380
10 10.57 | 6,990| 4.79} 3,320
12 |24.77] 47,300 |23.60| 33,900 [22.47 | 25,000 |20.80 18,800| 9.42 6,180] 4.68 3,260
T
July 20 July 21 July 22 July 23 July 24 July 25
2 4.20 3,020
4 3.22 2,490 ho.25 6,760[18.80 | 15,000 [13.18 8,940
6 14.35 9,920
e 3.17 2,430 L7.25 | 12,800 |18.00 | 13,800 |12.25 8,200
10 18.55 | 14,600 8
N 1 4,19 3,020 { 3.50 2,670 | 3.15 2,400 §19.28 | 15,800 |16.98 | 12,500 [11.30 7,500
2 ho.s7 | 16,600
4 3.14 2,380 l9.78 | 16,800 (15,97 | 11,500 {10.40 6,870
8 19.7¢ | 16,700
18 3.14 | 2,380 f9.58 | 16,400 [15.00 | 10,500 | 2.69 | 6,370
iz 19.39 | 16,000
3.80 2,820 | 3.38 2,610 1 3.20 2,480 [19.20 | 15,700 J14.07 9,660 9.20 6,030




186 KANSAS—MISSOURI FLOODS OF JULY 1951
Neosho River at Burlington, Kans.

Location. - Lat 38°121, long. 95944!, in sec. 26, T. 21 S,, R. 15 E., on downstream side of concrete-
arch bridge at east end of main street, Burlington, Datum of gage is 983, 53 ft above mean sea
level, datum of 1929 (levels by Corps of Engineers).

Drainage area, —3, 030 square miles.

Gage-height record. — Wire-weight gage readings once daily.

Maxima, — May-July 1851: Gage-height, 41.53 ft, 6 a.m., July 12,

1942 to April 1951: Gage-height, 36.8 ft, 11:30 p.m., July 21, 1948.

Remarks. —Records furnished by U. S. Weather Bureau.

Daily stage, in feet, 1951

Day June July Day June July Day June July
1 8.3 26.4f 11 28.2 30.5f 21 8.7 10.4
2 8.2 34.4f 12 25.7 41,5 22 8.4 9.8
3 8.2 33.2f 13 8.4 41.0f 23 9.7 19.3
4 8.0 32.0f 14 9.6 36.0f 24 26.9 27,2
5 7.9 30,7 15 9.3 34,30 25 25.8 20.7
6 7.8 25.8] 16 14.5 32.9fF 28 20.9 15.3
7 8.9 28.5| 17 20.5 31.7f 27 16.5 12.4
8 16.9 25.6] 18 14.7 29.8 28 11.2 13.2
9 24.3 13.8§ 19 9.4 16.0f 29 10.6 13,0

10 28.2 13.2I 20 8.8 11.2§ 30 23.9 10.0

31 = 8.9

Supplemental records.-June 10, 4 p.m., 28.75 ft; June 17, 1 p.m., 20.75 ft; June 24,
1 p.m.i,‘ 27.27 £t; July 2, 5 a.m., 34,50 ft; July 7, 1 p.m., 28,55 ft; July 12, 6 a.m.,
41,53 ft,

Neosho River at Ler{oy, Kans,

Location, —Lat 38%05', long. 95°38', in NE} sec. 3, T. 23S., R. 16 E., at upstream side of high-
way bridge at south edge of LeRoy. Datum of gage is 961,63 ft above mean sea level, datum of
1929 (levels by Corps of Engineers).

Drainage area.—3, 393 square miles.

Gage-heiglhit record. ~Wire-weight gage readings once daily, more frequently during flood periods.

Maxima, —May-July 1951: Gage-height, 34,55 ft, 11 a.m., July 12,

1908 to April 1951: Gage-height, 30,7 ft, 9 a.m., July 22, 1948,

Remarks, ~Records furnished by U. S. Weather Bureau,

Daily stage, in feet, 1951

Day June July Day June July Day June July
1 3.7 25.2fF 11 23.0 25.2§f 21 4.8 7.1
2 3.9 24,8 12 23.1 34.3|| 22 4.9 6.4
3 3.9 27.5) 13 19,7 33.1)1 23 6.4 10.5
4 3.4 26.6f 14 7.1 30.3) 24 22.6 23.3
5 3.3 25.8f 15 6.0 27.7 25 23.5 19.0
6 3.4 24.6f 16 11.2 26.2f 26 18.9 12.5
7 4.2 24.5§ 17 15.4 25.44 27 14.9 11.1
8 11.2 23.6§ 18 13.9 24.74 28 8.3 8.6
9 18.2 15,34 19 6.8 20.2§ 29 10.4 6.1
10 21.4 10.4ff 20 6.2 8.2 30 23.1 5.0
31 . - 5.2
Supplemental records.- June 24, 7 p.m., 24.18 ft; June 30, 8 p.m., 25.60 ft; July 12,

11 a.m,, 34.55 ft; July 23, 7 p.m., 21.32 ft.

Neosho River at Iola, Kans.

Location, —Lat 37°55', long. 95024', in SWi sec. 27, T. 24 S., R. 18 E., on upstream side of
“bridge on U. S. Highway 54, one mile west of Iola and 4 miles upstream from U. S. Geological
Survey gage. Datum of gage is 928.18 ft above mean sea level, datum of 1929 (levels by Corps

of Engineers).
Drainage area.— 3,720 square miles. A
Gage-height record. —Wire-weight gage read once daily; more frequent readings during flood periods.
Maxima, —May-July 1951: Gage-height, 33.26 ft, 4 a.m., July 13,
1936 to April 1951: Gage-height, 24,75 ft, July 23, 1848,
Remarks, —Records furnished by U. S. Weather Bureau.

Daily stage, in feet, 1951

Day June July Day June July Day June July
1 8.3 19.2f 11 14.4 18.8p 21 8.7 -
2 8.2 18.3f 12 16.4 21.6% 22 9.0 -
3 8.1 18.0f 13 15.8 33.1} 23 2.2 -
4 8.0 21.0fF 14 9.8 29.0f 24 14.2 -
5 8.0 20.6Q 15 9.5 24.90 25 16.6 -
6 8.0 19.8f 16 10.0 22.3] 26 16.1 -
7 8.2 18.9§ 17 10.5 21.5 27 12.4 -
8 9.6 17.8§ 18 11.0 20.0| 28 10.0 -
9 11.0 18.7§ 19 9.2 19.0) 29 10.4 -
10 13.2 10.4§ 20 9.4 10.9}% 30 17.3 -
31 - -

Supplemental records.~ June 12, 1 p.m., 16.92 ft; June 30, 11 p.m., 19,50 ft; July 4,
1 p.m,, 21.20 £t; July 10, 7 p.m., 17.65 ft; July 11, 6 p.m., 20,10 ft; July 12,
8:30 p.m., 32.80 ft; July 13, 4 a.m., 33.26 ft.
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Neosho River near Iola, Kans,

Location, —Lat 37°53', long. 95°26', in NE} sec. 9, T. 25 5., R. 18 E., 1 mile downstream from
Elm Creek and 3 miles southwest of Iola. Datum of gage is 914,77 ft above mean sea level, datum
of 1929 (levels by Corps of Engineers).

Draingge area. —3, 8§18 square miles,

Gage-height record, ~Water-stage recorder graph except for periods June 10-11, June 21 to July 2,

2 p.m, July 12 to 6 p. m, July 22,

Discharge record. ~Stage-discharge relation defined by current t ts below 84, 000 cfs
and extended to peak stage on basis of slope-area determination of peak discharge. Discharge for
periods June 10-11, June 21 to July 2, and 2 p. m, July 12-19, computed on basis of gage-height
record and rating for U. S. Weather Bureau gage 4 miles upstream. Discharge for July 20-22
estimated,

Maxima, —May-July 1951: Discharge, 436,000 cfs 4 a. m, July 13 (gage height, 43,0 ft, from flood-
mark) .

1895-1903, 1917 to April 1951: Discharge, 83,100 cfs July 23, 1948 (gage height, 34.63 ft).

Mean discharge, in second-feet, 1951

Day May June July Day May June JJuly Day May June July
1 8,400f 1,580 27,800 11 6,240 17,400f 30,700f 21 9,540 12,3201 5,200
2 15,1007 1,510| 23,000f 12 5,250{ 20,300({189,000f 22 | 11,800| 3,000| 2,500
3 16,000 1,400] 24,300f 13 5,250{ 13,100|344,000f 23 | 13,600| 6,400 9,200
4 17,300 1,270] 41,000ff 14 4,000 6,290|166,000 8,610| 18,000| 18,700
5 18,500f 1,160f 39,400l 15 2,280 2,630 91,600 8,320f 20,200| 17,400
6 22,600f 1,130{ 31,800f 16 2,130{ 5,700| 54,900 7,590} 18,400] 9,980
7 17,200 2,510| 26,800f 17 4,460 8,750 45,800 6,190 12,000 6,380
8 3,130| 5,730] 23,000f 18 3,490| 9,480| 34,700 5,370| 6,400 5,050
9 2,590 11,200| 18,700 19 7,220 3,780) 25,300 2,860 11,600 5,000
10 8,590{ 15,000} 18,5004 20 8,370 5,140 10,200 1,930 23,000 3,610
1,670 - 2,280
Monthly mean discharge, in second-feet .......c.eeivvueveencncncans 8,277 8,746| 43,540
Runoff, in thousand acre-feet ................ veesieeneeenns | s08.8| 502.4| 2,877
Runoff, in inChes ... ..ot unieeiirineinniareeneeeiosesosonon 2,50 2.56| 13,15
Gage height, in feet, and discharge, in second-feet, at indicated time, 1951
., | Gage Dis~ Gage Dis- Gage l Dis- Gage Dis- Gage Dis- Gage Dis-
3 | height| charge |height] charge | height| charge [height| charge | height| charge |height| charge
= July 8 July 9 July 10 July 11 July 12 July 13
2 14.25] 11,000 |25.52| 26,600]/29.48 | 42,400 433,000
4 22.54| 21,600|13.80| 10,400(25.56 | 26,700|29.83 | 44,800 436,000
& 14.75] 11,700(25.60| 26,800]/30.18{ 47,400 424,000
8 21.95| 20,900]17.15| 15,000|25.80| 27,300{30.80 | 53,300 396,000
10 18.70] 17,000 (26.20 | 28,300}33.30] 80,600 367,000
N |23.55| 22,900{20.85| 19,600(20.70| 19,400 |26.67 | 29,600|36.55 [115,000 339,000
2 22.15| 21,200(27.10| 30,800 223,000 317,000
4 19.15| 17,600(23.40| 22,700 [27.52 | 32,200 314,000 299,000
3 24.25| 23,700 [27.94 | 33,900 342,000 278,000
8 17.20| 15,100 |24.88 | 25,000 [28.32 | 35,700 74,000 263,000
10 25.26 | 25,900 (28.72 ] 37,800 400,000 246,000
12 |22.87| 22,000/15.27| 12,400 |25.44 | 26,400 |29.10] 40,100 l424,000 230,000
July 14 July 15 July 16 July 17 July 18 July 19
2
4 204,000 61,200 ‘
6 47,700 37,600 28,600
13 180,000 56,700
I; 161,000 30,100 53,000 46,500 34,000 25,600
4 145,000 51,000
6 44,100 31,600 22,300
18 131,000 439,500
12 119,000 67,400 48,700 41,000 30,000 19,600
July 20 July 21 July 22 \July 23 July 24 July 25
2
4
g 10.7 6,440 17.9 {16,000 [19.81 | 18,400
10 i
g 13.2 9,660 18.60 | 16,900 [19.54 | 18,000
4
g 6.9 2,460 p5.2 |12,300|19.,16 | 17,600 18.64 | 16,900
10
12 6.7 2,280 [16.8 | 14,500[19.62 | 18,100 ]17.00 | 14,800
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Neosho River near Chanute, Kans.

Location, ~Lat 37°41', long, 95°25', in sec. 22, T. 27S., R. 18 E,, on downstream side of highway

bridge on State Highway 39, 2 miles east of Chanute, Datum of gage is 884
level, datum of 1929 (levels by Corps of Engineers).

Drainage area, —4, 207 square miles,

Gage-height record. ~Chain gage read frequently during flood periods.

Maxima, —May-July 1951: Gage-height, 38,60, 12 m., July 13.

1934 to April 1951: Gage-height, 30.9 ft, July 23, 1948 (present datum),

1915-34: Gage-height, 29.6 ft, Sept. 14, 1926, (city gage datum then in use).

Remarks. —Records furnished by U. S. Weather Bureau,

.49 ft above mean sea

Daily stage, in feet, 1951
Day June July Day June July H Day June July
1 - 25.1§4 11 16.5 24.8 - 13.7
2 - 26.08 12 18.6 26.6| - -
3 - 25. 13 21.4 38. 10.3 -4
4 - 25. 14 17.8 36.5 20.0 14.4
5 - 27. 15 32.0 22.8 18.3
6 - 27, 16 30.0| 22.6 16.5
7 - 26. 17 - 28.6] 20.2 -
8 - 25.5§ 18 11 27.7] 11.3 -
9 11 24.64 19 - 26. 4 11.2 -
10 14 23. 20 - 25.0 22.0 -

Supplemental records.,—July 2, 7 p.m., 26.20 ft; July 5, 8

_L.__j__

p.m., 27.40 ft; July 13, 12 m, 38.60 ft; July 15, 7 p.m., 30.45 ft,

Neosho River near Erie, Kans,

p.m., 28,10 ft; July 6,
7 p.m,, 27.30 £t; July 9, 6 p.m., 24,30 ft; July 10, 6 p.m., 24.10 ft; July 12,

-~

Location, —Lat 37°33', long. 95°15', in sec. 5, T. 29 S., R. 20 E., at downstream end of first pier
from left bank of highway bridge on U, S. Highway 59, 1.3 miles south of Erie. Datum of gage is
858. 64 ft above mean sea level, datum of 1929 (levels by Corps of Engineers}).

Drainage area, -4, 523 square miles.

Gage-height record, —

Maxima, — May-July 1851: Gage-height, 35.10 ft, 2 p.m., July 13.
1947 to April 1951: Gage-height, 28,2 ft, July 24, 1948.

1902-47: Gage height, 28,8 ft, Sept. 14, 1926 and April 9, 1927 (gage maintajned by City of Erie,
datum uncertain) .
Remarks, —Records furnished by U, S, Weather Bureau,

Daily stage, in feet, 1951

Staff gage readings once daily, more frequently during flood periods.

Day| June July Day June July June July
1 3.1 25,0 11 1 25.6 7.2 16.0
2 * 2.0 25.1{ 12 1 25.0 4.6 11.5
3 1.8 26.04 13 1 34,0 8.0 5.7
4 1.4 26.6( 14 1 33.9 20.0 10.8
5 1.4 27.2{ 15 28.4 22,0 16.8
6 1.3 25.5] 16 26.0 22.0 17.5
7 1.3 25.9] 17 24.8 21.5 9.6
8 3.0 25.8(4 18 1 24.2 17.0 7.8
9 8.1 25,34 19 1 23.6 8.5 6.6
10 13.0 25.3] 20 22.9 22.0 6.4
- 5.0

Supplemental record.—July 13, 2 p.m., 35.10 ft.
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Neosho River near Parsons, Kans,

189

Location, —Lat 37°20', long. 95°06', in NE} sec. 21, T. 31S., R. 21 E., at bridge on U. S. Highway
160, half a mile upstream from Hickory Creek, three-quarters of a mile upstream from St. Louis-
San Francisco Railway bridge, 24 miles upstream from dam of Kansas Ordnance Plant, and 8} miles
east of Parsons, Datum of gage is 810.25 ft above mean sea level (levels by Corps of Engineers).

Drainage area. -4, 817 square miles, including that of Hickory Creek.

Gage-height record. ~ Water-stage recorder graph, except for period July 14-21, for which a graph
was drawn based on high-water mark in gage well and a stage record at the Kansas Gas and Electric
Company plant about 3 miles downstream. .

Discharge record. ~Stage~discharge relation defined by current-meter measurements.

Maxima, —May-July 1851: Discharge, 410,000 cfs 1 to 2 p.m. July 14 (gage height, 40,20 ft, from
floodmark in gage well).

1921 to April 1951: Discharge, 87,800 cfs July 27, 1948 (gage height, 30.74 ft).

Remarks. —Small diversion from pool in which gage is located by the Kansas Ordnance Plant.

Mean discharge, in second-feet, 1851

Day May June July Day | May June July Day May June July
1 1,210 2,060 27,800f 11 9,030/ 13,900 40,100 21 9,220 7,500| 39,800
2 8,480| 1,890| 28,800) 12 7,280| 16,200/ 38,900f 22 | 17,800| 7,230| 30,600
3 14,900f 1,780| 29,200f 13 5,650| 18,800 66,000f 23 | 22,400| 12,200} 15,100
4 | 16,100 1,660] 30,500§ 14 | 5,640| 20,900} 366,000§ 24 | 17,300] 17,100| 8,440
5 16,500 1.s30] 32,300 15 4,600{ 12,800|248,000] 25 | 11,400] 23,300| 14,500
6 18,000| 1,420| 33,100 16 2,960| 3,830|125,000f 26 8,640 24,800] 17,500
7 20,100 1,590 32,600f 17 2,950 6,540| 85,800f 27 7,980 24,900] 14,100
8 21,700| 4,600| 33,800 18 5,340| 8,730| 70,200 28 6,980 22,600] 7,410
9 9,830( 7,410{ 35,300f 19 4,570 9,300[ 60,200f 29 5,830{ 15,400 5,690
10 4.630| 11,200| 39,400f 20 7,020] 5,970| 50,300 30 3,830| 24,500| 5,440
31 2,430 - 4,350
Monthly mean d ge, in d-feet ... 9,687| 11,050} 52,780
Runoff, in thousand acre-feet ......ovevene.s 5,956 6,578 3,245
Runoff, ininches .......ccc00vevne. Ceacsncanse 2.32 2.56 12.63
Gage height, in feet, and discharge, in second-feet, at indicated time, 1951
., [Gage Dis- | Gage{ Dis- Gage| Dis- | Gage| Dis- | Gage| Dis- | Gage| Dis-
5 | height] charge |height| charge | height| charge |height| charge | height| charge | hei charge
= July 8 July 8 July 10 July 11 July 12 July 13
2 26.76 | 38,400
4 26.54 36,1 26.78 | 38,600
6 26.79 | 38,700
8 26.89 39,800 . 26.81 | 38,900
10 -J26.82 | 39,000
N 126.29] 33,700} 26,47 35,400 | 27.01 41,10d 26.94 40,100 [26.80 | 38,800 |26.82 | 39,000
2 ] 26.83 | 39,100
4 26.94 40,800 26,92 | 40,100
6 28.28 | 55,900
8 26.9¢ 40,600 32.23 [115,000
10 35.15 {174,000
12 |26.40| 34,700 | 26.51 35,800 | 26.96 40,600 26.86 39,500 [26.76 | 38,400 |36.90 {232,000
July 14 July 15 July 16 July 17 July 18 July 19
2 Bg.02 [281,000 [
4 B8.80 [320,000
6 19,40 354,000 [38.40 [300,000 | 33.58 139,000 30.75/ 91,000
8 k3,87 [381,000
10 Lo, 05 {398,000
N o318 [408,000 [57.12 |240,000 | 32.66| 122,000 30.32] 84,300 [29.35 | 69,900 [es.63 | 60,200
2 140,20 {410,000
4 Lo.16 |407,000
€ 140.02 [396,000 94,000 | 31.92] 110,000 30.03| 80,000
8 B9.82 381,000
ig 59.60 [366,000
9.36 52,000 2000 | 31,30 99,800 2 76 9 | 56,000
July 20 July 21 July 22 July 23 July 24 July 25
2 12.33 | 6,500
IS 26.30] 33,800 22.15| 22,400 12.35 | 6,520
6 h2.47 | 6,700 [16.89 | 13,500
8 26.08| 32,200 19.74} 18,000 2.69 | 7,040
10 B2.99 | 7,480
N p7.84 | 50,600 p6.89 | 39,800 | 25.77| 30,600| 17.32| 14,100 f13.35 | 8,020 17.68 | 14,700
2 3,72 | 8,580
4 25.36] 29,100} 15,36| 11,200 f14.10 | 9,160
6 04.59 | 9,940 18.32 | 15,600
8 24.80| 27,600|13.60| 8,400 5.01 |10,600
10 15.41 | 11,300
12 7,26 | 43,900 [26.48 | 35,500 | 23.85| 25,700 12.48 6,720 [15.87 | 12,000 {18.86 | 16,500

., Supplemental record.- July 14,

1 p.m., 40.20 ft, 410,000 cfs.
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Neosho River at Oswego, Kans,

Location, —Lat 37°10', long. 95°06', in NEINE} sec. 16, T. 33 8., R. 21 E., on downstream hand-
rail of second span from right bank of county bridge, 1 mile northeast of Oswego, 2 miles upstream
from Lightning Creek, and 3} miles upstream from bridge on State Highway 96, Records include
flow of Lightning Creek. Datum of gage is 790, 86 ft above mean sea level, datum of 1929 (levels
by Corps of Engineers),

Drainage area, —5, 190 square miles, includes that of Lightning Creek.

Gage-height record. ~Graph based on one or more daily wire-weight gage readings.

DiscErge record. —Stage-discharge relation defined by current-meter measurements below 336, 000 cfs
and extended to peak stage by logarithmic plotting.

Maximum, —May-July 1951: Discharge, 395,000 cfs 12 p.m, July 14 (gage height, 32.5 ft),

Remarks. —Wire-weight gage readings furnished by U. S. Weather Bureau, Only records for flood
period, July 10-22, have been computed.

Mean discharge, in second-feet, 1951

Day May June Jul Day | May June July Day | Ma June Jul:
1 11 46,400 21 43,400
2 12 48,6000 22 35,200
3 13 45,1000 23
4 14 274,00 24
5 15 303,000 25
6 16 165,000 26
7 17 106,000 27
8 18 79,000| 28
9 J 19 63,9004 29
10 33,4001 20 53,5008 30
31
Monthly mean discharge, in second-feet ........ceeeoreseranoneans .. - - -
Ruynoff, in acre-feet .......oiiviiintinnnanrsoccnncnen - - -
Runoff, in inches .v..i.iiiiivieiiiiinaann rssssesasesss Ceisiens . - - -
Gage heignt, in feet, and discharge, in second-feet, at indicated time, 1951
5. | Gage Dis- Gage Dis-~ Gage| Dis- Gage Dis~ Gage Dis- Gage Dis-
3 |height| charge [height| charge | height{ charge |height| charge | height| charge |height| charge
o July 8 July 9 July 10 July 11 July 12 July 13
2
4
3
18 23.40{ 37,700{24.10] 46,000 24,15] 46,800
12\7 24.30} 49,000
g 23.70| 40,500)|24.15| 46,800 24.00] 44,500
8
10
iz 24.00] 44,500j24.25] 48,200 24.25| 48,200] 23.65] 40,000
July 14 July 15 July 16 July 17 July 18 July 18
2 23.70| 40,500
4 124,00| 44,500}32.20]371,000
6 |28.00} 137,000 29.20|185,000
8 [30.85] 276,000} 31.70] 334,000 27.20111,000{ 26.05| 81,200
10 131.60| 327,000
N 131,95 352,000} 31,25|302,000|28.70]/163,000 25.20(63,500
2 132.10| 363,000
4 [32.25]375,000|30.70| 267,000 26.75| 98,800f25.80| 75,500
& |32,35|383,000 28.15)|142,000
8 132.40|387,000|30.20{ 237,000
10 132,451391,000
12 32,5 |395,000{29.80|215,000/27.70/126,000|26.40| 90,000} 25.55]| 70,500] 24.90|58,000
July 20 July 21 July 22 July 23 July 24 July 25
2
4
6
8
10
12‘ 24.60f 53,500]23.90] 43,100(23.05| 35,200
4
6
8
10
12 |24,30| 49,000|23.50f 38,500]|22.45| 32,000
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Neosho River near Commerce, Okla.

Location, —Lat 36956', long. 94°57', in SWiSE} sec. 5, T. 28 N., R. 22 E., at county highway bridge,
miles upstream from Mud Creek, 1-3/4 miles downstream from Four Mile Creek, 4} miles west
of Commerce and at mile 153,4. Datum of gage is 748. 97 ft above mean sea level, datum of 1929
(Corpa of Engineers bench mark).

Drainage area. ~5,876 square miles,

Gage-height record. —~Water-stage recorder graph except for period 4 a.m. July 15 to 2 p.m. July 18,
for which a graph was drawn based on floodmark, observed crest time, and wire-weight gage readings
on July 17.

Discharge record, —~Stage-diacharge relation at gage site defined by current-meter measurements except
for period July 15-18, for which discharge was puted by flood-routing method from hydrograph
determined for station at Miami. Shifting-control method or backwater rating used May,l, 2,

May 31 to June 8, July 1-4, 11-14, 20-25,

Maxima, ~May-July 1951: Discharge, 267,000 cfs 6 p. m. July 15; gage height, 34.03 ft, from floodmark,
2 to 3 a.m, July 16, from information by local resident.

1939 to April 1951: Discharge, 105,000 cfs May 20, 1943 (gage height, 25.12 ft).
Maximum discharge known prior to July 1951, that of May 20, 1943,

Mean discharge, in second-feet, 1951

Day May June July Day | May June July Day May June July
1 1,590 2,260 36,2000 11 7,060] 12,500 37,900} 21 8,820{ 14,000{ 54,300
2 3,920 1,950} 41,0004 12 9,620| 16,400 42,500 22 | 12,700 18,400| 45,200
3 12,000 1,790 39,000 13 6,420 20,000| 43,200f 23 | 19,600f 20,400( 37,900
4 15,200 1,640{ 35,300 14 5,940| 18,300 67,400} 24 | 21,800} 17,300/ 26,600
S 16,000 1,510{ 35,300f 15 5,460| 19,800{251,000) 25 17,400} 19,100| 13,800
6 16,700 1,360 34,400] 16 4,600 9,520] 225,000) 26 10,600| 22,000/ 16,200
7 18,900 1,710, 33,600) 17 3,400 4,820 145,000} 27 8,820f 23,300] 17,400
8 19,600 2,800 33,200f 18 4,960 7,540{101,000) 28 8,180f 23,900| 12,500
9 20,000 7,060 32,900) 19 5,780 9,780] 78,3008 29 6,420| 25,100 7,220
10 8,100] 10,300/ 33,900} 20 5,620 12,700{ 65,2008 30 5,300 33,200/ 5,780
3,190 - 5,620
Monthly mean discharge, in second-feet ........ 10,120} 12,710| 53,350
Runoff, in thousand acre-feet .....ccceuievinnaes 622.2[ 756.61 3,280
Runoff, ininches .......cciiviveiieeannnns Ceesesneen 1.99 2.41] 10.47
Gage height, in feet, and discharge, in second-feet, at indicated time, 1951
s |Gage Dis- Gage Dis- Gage| Dis- Gage Dis- | Gage Dis- Gage| Dis-
3 | height] charge |height| charge | height| charge |height) char height] charge | height| charge
= July 8 July 9 July 10 July 11 July 12 July 13
2
4 19.29 | 32,700
6 119.36| 33,300019.32| 33,000 19.87 | 36,600{20.42 | 42,000 |20.56 | 435,400
lg 19.31 | 32,900
g 19.34| 33,100119.31| 32,900 |19.31 | 32,900 [19.95 | 37,400 |20.50 | 42,800 {20,55 | 43,300
4 19.53 | 34,700
6 119.34| 33,100 [19.30| 32,800 20,11 | 38,900 {20.54 | 43,200 |20,53 | 43,100
18 19.63 | 35,600
12 |19.33] 33,000}19.29] 32,700 [19.74 | 36,600 [20.28 | 40,600 |20,55 | 43,300 [20.52 | 43,000
July 14 July 15 July 16 I July 17 July 18 July 19
2 28.00 214,000 |33.99 [255,000 l31.51 172,000
4 28,81 (232,000 [33.99 |251,000 }31,22 {166,000
6 120.53| 43,100/29.55 |242,000 |33.92 |246,000 [30.93 [159,000|27.63 [108,000(25,18 82,10d
8 30.271250,000 |33.77 |239,000 |30.63 {154,000
10 . 130.98)257,000 |33.60 |234,000 |30,31 |149,Q00
N 120.56| 44,100{31.60(262,000 [33.37 |227,000 |30.02 [144,000|26.94 [100,000}{24.67 | 77,800|
2 120.58| 44,900]32.21 {264,000 |33.13 [221,000 [29.73 |139,000
4 120.71] 50,000 }32.75 | 266,000 [32.89 214,000 |29.45 [135,000
6 [21.45] 65,000[33.20267,000 [32.62 }206,000 29.18 [130,000|26.28 | 93,000|24.22( 74,300
18 23.451110,000133,55 | 266,000 [32,36 196,000 [28.91 |126,000
0 125,70 161,000 133,80 |264,000 |32.08 {188,000 |28.64 |122,000
12 127.101192,000133,95 {260,000 [31.61 [180,000 |28,38 [118,000125,70 | 87,200123.80] 71,100
July 20 July 21 July 22 July 23 July 24 July 25
2
4
6 )23.39| 68,200]22.09| 56,800121.10 | 47,200 J20.29} 39,500/19.45 | 32,100/12,30} 12,900
8
10
Iél 23.03] 65,200)21.86 | 54,600 |20,90 | 45,200 |20.12 | 37,700|18.72 | 28,000|11.48 | 13,000
4
g 22.69| 62,200 |21.57} 51,500 |20.67 | 43,000 [19,98 ] 36,50016.75 | 21,300{11.58 | 14,000
10
12 J22.39| 59,400 |21,34| 49,400 |20.46 | 41,100 [19.76 | 34,500{14,25 | 16,000]11,94| 14,800
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Neosho River at Miami, Okla.

Location, —Lat 36°52!, long. 94°53', in NEANW} sec. 31, T, 28 N., R. 23 E., at bridge on U, S. High-
way 66 at Miami, 2 miles upstream from Tar Creek, 2} miles downstream from Coal Creek, and at
mile 144.2, Datum of gage is 1.10 ft above mean sea level, datum of 1929 (Corpa of Engineers
bench mark).

Drainage area. -6, 000 square milea.

Gage-height record, ~Water-stage recorder graph except for period 7 p. m. July 15 to 8 p.m. July 18,
for wﬁ‘gch grapE was drawn based on frequent readings of staff gage.

Discharge record. —~Stage-discharge relation defined by current-meter measur ts and puted in-
flow for Lake O'The Cherokees.

Maxima. ~July 1951: Discharge, 254,000 cfa 3-5 a,m. July 16 (gage height, 778.53 ft).

Maximum stage known prior to July 1951, 768, 37 ft May 20, 1943, from gage reading on crest
(discharge, 105,000 cfs),
Remarks. ~Water-stage recorder graph furnished by Grand River Dam Authority.

Mean discharge, in second-feet, 1951

Day May June July Day | May June July Da; May | June Jul
1 11 21 62,700
2 12 22 53,300
3 13 B 23 44,500
4 14 44,100f 24
5 15 174,00 25
6 16 238,000f 26
7 17 170,000f 27
8 18 119,0004 28
9 19 92,200 23
10 20 74,900f 30
31
Monthly mean discharge, in d-feet ......... J N - - -
Runoff, in acre-feet ..., . - - -
Runoff, ininchea ......cvuiiiiieniiiiiinrenensnnnnann teseissanesanne - - -
Gage height, in feet, and discharge, in d-feet, at indicated time, 1951
. | Goge Dis- Gage Dis- Gage Dis- Gage  Dis- Gage Dis-
H height charge | height charge jheight charge | height charge | height charge
Ll July 14 July 15 July 16 July 17 July 18
2 763.90 78,500] 778.44] 253,000
4 766.95 96,200| 778.53] 254,000|776.37| 191,000 | 772.54] 132,000
6 769.30{ 113,000| 778.52| 253,000
8 771.80] 140,000} 778.47] 251,000{775.76| 179,000 | 771.88] 124,000
10 1 773.90| 168,000| 778.40] 248,000
N | 757.77 43,100 | 775.12| 189,000| 778.27] 243,000 775.07| 168,000 } 771.32| 118,000
2 776.02] 206,000| 778.12| 238,000
4 776.78} 221,000} 777.95{ 231,000} 774.42| 158,000 | 770.74} 112,000
6 | 757.70 43,100 | 777.35] 234,000{ 777.75| 225,000 .
8 | 757.77 43,800 777.71| 241,000} 777.55{ 218,000 773,77 149,000 | 770.20{ 107,000
10 | 758.30 47,300} 778.01| 246,000| 777.28] 211,000
12 | 760.10 57,000] 778,25] 250,000] 776.99] 205,000]773.15] 140,000 { 769.67] 103,000
July 19 July 20 July 21 July 22 July 23
2
4 1769.,14 99,000
6 766.35 78,500 764.13 65,200 762.23 55,500 | 760.44 46,700
8 |768.64| 95,500
10
Ig 768.18 91,800 ] 765.79 74,700] 763.65 62,600} 761,80 53,300 | 759.97 44,600
41767.74 88,500 -
6 765.20 71,100| 763.16 60,000] 761.34 51,100} 759.49 42,200
8 |767.33 85,700
10
12 |1 766.93 82,700 | 764.65 68,000] 762.70f 57,800} 760.89 48,900 | 759.03 40,000
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Lake Q' The Cherokees at Langley, Okla.

Location, —Lat 36%28", long. 95%02', in SW4 sec. 14, T. 23 N., R. 21 E., on upstream side of pier at
intake structure near right end of P la Dam on Neosho River at Langley, 5 miles east of
Pensacola, 9.9 miles upstream from Big Cabin Creek, and at mile 77,0. Datum of gage is 1,10 ft
above mean sea level, datum of 1929 (Corps of Engineers bench mark) .

Drainage area,—10, 298 square miles.

Gage-he record. — Water-stage recorder graph.

Maxima. —May-July 1951: Contents, 2,195, 000 acre-feet 5 p.m. July 18 (gage height, 754, 96 ft).

1940 to April 1951: Contents, 2,172, 000 acre-~feet May 20, 1943, June 26, 27, 1948 (gage height,
754,57 ft).

Remarks, —Reservoir is formed by muitiple-arch concrete dam, with top of taintor-type spillway gates
at gage height 755,0 ft, Storage began Mar. 21, 1940; power-pool stage was first reached Apr. 19,
1941, Capacity between gage heights 682, 0 ft (sill of powerhouse penstock) and 745.0 ft (maximum
power pool) is 1,492,000 acre-feet. Capacity between gage heights 745.0 ft and 755.0 ft is 525, 000
acre-feet and is reserved for flood control. Dead storage below gage height 682.0 ft is 180, 200 acre-
feet. Reservoir is utilized for power development and flood control. Figures given represent total
contents.

Elevation, in feet, and contents, in acre-feet, at 12 p. m, of indicated day

Day May June July
Elevation Contents Elevation Contents Elevation Contents
1 744.63 1,655,000 744.95 1,670,000 753.08 2,084,000
2 744,65 1,656,000 744.87 1,666,000 753.54 2,111,000
3 744.84 1,665,000 744.95 1,670,000 753.21 2,092,000
4 744.84 1,665,000 744.80 1,663,000 752.99 2,079,000
5 744,91 1,668,000 744.87 1,657,000 752.84 2,071,000
6 744,93 1,669,000 744,57 1,652,000 752.20 2,035,000
7 744.88 1,666,000 744.62 1,654,000 751.54 1,999,000
8 744.86 1,666,000 744,58 1,653,000 750.94 1,967,000
9 745.08 1,676,000 744.84 1,665,000 750.42 1,939,000
10 745.03 1,673,000 745.27 1,685,000 750.39 1,938,000
11 745.07 1,675,000 745.45 1,693,000 749.99 1,916,000
12 745.37 1,689,000 745.65 1,703,000 749.11 1,872,000
13 745.57 1,699,000 745.84 1,712,000 748.06 1,819,000
14 745.40 1,691,000 745.79 1,709,000 746.69 1,752,000
15 745.19 1,681,000 745.75 1,707,000 748.28 1,830,0Q0
16 745.16 - 1,680,000 745.45 1,693,000 753.12 2,087,000
17 745.10 1,677,000 745,12 1,678,000 754.80 2,185,000
18 745.09 1,676,000 . 745.15 1,679,000 754.73 2,181,000
19 745.15 1,679,000 745.37 1,689,000 754.60 2,173,000
20 745.25 1,684,000 745.73 1,706,000 754.42 2,163,000
21 745.48 1,695,000 - 745.96 1,717,000 754.05 2,141,000
22 745.92 1,715,000 746.88 1,761,000 753.31 2,098,000
23 746.30 1,733,000 747.42 1,788,000 752.25 2,038,000
24 746.39 1,738,000 747.68 1,800,000 750.91 1,965,000
25 746.37 1,737,000 748.27 1,830,000 749.086 1,869,000
26 746.05 1,721,000 748.44 1,838,000 747.52 1,792,000
27 745.75 1,707,000 748.29 1,830,000 746.27 1,732,000
28 745.37 1,689,000 748.25 1,828,000 745.41 1,691,000
29 745.10 1,677,000 749.19 1,876,000 745.38 1,690,000
30 745.17 1,680,000 751.70 2,008,000 745.27 1,685,000
31 745.08 1,676,000 745.13 1,678,000
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Neosho River near Langley, Okla,
(Below Spring River, known locally as Grand River)

Location, ~Lat 36°26', long. 95%03', in SE} sec. 27, T. 23 N., R. 21 E., on left bank, 2 miles south
of Langley, 3.6 miles downstream from Pensacola Dam, 6.3 miles upstream from Big Cabin Creek,
and at mile 73,4. Datum of gage is 607,65 ft above mean sea level, datum of 1929 {Corps of
Engineers bench mark) .

Drainage area. —10, 335 square miles.

Gage-height record. — Water-stage recorder graph,

Discharge record, —Stage-discharge relation defined by current-meter measurements. Shifting-control
method used May 23 to July 8, July 25-31,

Maxima. —May-July 1851: Discharge, 158,000 cfs 12:15 a. m. July 18 (gage height, 36.25 ft),

1939 to April 1951: Discharge, 300,000 cfs May 20, 1943 (gage height, 45.5 ft, from floodmark),
from computation of outflow from Lake O' The Cherokees.
Maximum stage known, that of May 20, 1943,
Remarks, —Flow regulated by Lake O' The Cherokees (see preceding page) .

Mean discharge, in second-feet, 1951
May June July Day | May June July Day May June July

5,920 5,980 43,400] 11 9,020 8,970 63,100 21 5,790| 13,700| 79,400
6,360| | 5,420, 56,100| 12 | 5,960] 13,400 81,600 22 | 5,470| 18,500| 81,200
9,430| 2,200 67,7000 13 | 3,930} 16,900 82,900f 23 | 11,800| 25,900f 81,000

16,500| 4,940 64,300 14 | 10,900| 22,000 82,400) 24 | 20,800| 22,600| 78,300

17,600 5,410 65,300[ 15 | 12,600 21,200 87,900f 25 | 21,200{ 8,540| 69,600

17,600 4,740 63,800( 16 7,560| 20,800, 94,400f 26 | 20,100 18,600| 57,700

20,100 5,600| 59,4008 17 6,200} 15,000} 130,0008 27 | 17,600| 28,900} 49,500

20,400 5,190| 54,2000 18 | 5,620 8,770|137,000f 28 | 1B,600{ 28,900 37,800

16,600 4,320 52,100 1s | 5,820/ 6,260[113,0000 29 | 14,900{ 32,800{ 11,200

14,200| 2,560 50,700f 20 4,520] 8,510 89,900 30 4,760| 36,100 8,500

6,010 - 12,200

hly mean discharge, in 11,740| 14,090| 67,920
Runoff, in thousand acre-feet .... . 721.7 838,4| 4,176
RUNOFE, 1N iNCHES . \uuuvreneneenenenansenrnns [ . 1.31 1.52 7.58
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Gage height, in feet, and discharge, in second-feet, at indicated time, 1951

Gage Dis- Gage | Dis- Gage| Dis- Gage Dis- | Gage | Dis- Gage| Dis-
height] charge }height] charge heightj charge |height| charge | hej ht| charge | height| charge

July 8 July 8 July 10 July 11 July 12 July 13

20.87| 54,500/20.04| 50,100{19.75| 48,800(19.57( 47,900|25,96 | 79,000|27.07} 84,600
20.38| 52,200]19.81| 49,000(19.32| 46,800(19.28| 46,600|25.56 | 77,000|26.56} 82,000
20,25{ 51,500{19.70{ 48,500]19,25| 46,400]19.23| 46,400(25.31| 75,800[26.21| 80,200
20.20| 51,300(19.98] 49,800]19.95| 49,700|19.77| 48,800|25.48| 76,600[26,31| 80,800
20,60] 53,200|20,70| 53,200|20.32| 51,400 (20.38| 51,700/25.93 | 78,800|26.74| 82,900
20.86| 54,400{20.93| 54,300]20.53| 52,400 |23.07 | 64,600|26,49 | 61,600(26.84| 83,400
21.07| 55,400{20.90| 54,100|20.53| 52,400 [24.33| 70,800|26.61 | 82,200|26,78| 83,000
21.07| 55,400(20.95| 54,400[20.60| 52,700 |24.58| 72,100|26.67 | 82,600|26.71| 82,800
?1.11| 55,600(20.75| 53,400 ]20.45 | 52,000 |25.80 | 78,200(27.14 | 85,000(26.86| 83,500
21.02] 55,100]20.65| 53,000]20.40| 51,800 |26.43| 81,400|27.61 | 87,600|26.84| 83,400
21.11| 55,800{20.70| 53,200 |20.45 | 52,000 |26.68 | 82,600|27.66 | 87,800(26.78| 83,100
20.64| 53,400]20.40] 51,800 }20.29| 51,300 |26.56 | 82,000/27.57 | 87,300|26.58] 82,100

-
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July 14 July 15 July 18 July 17 July 18 July 19

25.86{ 78,500(27.13| 84,900 [27.73 | 88,200 ]31.53 |115,000|36.18 158,000 |33.20 [130,000]
25.33| 75,800(27.47| 86,800 |27.84| 88,800 [31.66 [116,000|36.08 157,000 |33.66 {134,000
25.04| 74,400/27.37| 86,200 {27.60 | 87,500 |31.80 |117,000 (35,68 {153,000 |31.91 118,000
25.68] 77,600)27.40| 86,400 |28.02 | 89,800 [32.30 [122,000 |35.60 152,000 |31.96 |119,000
26.621 82,300(27.40| 86,400 |26.96 | 84,000 [32.76 |126,000(34.05 137,000 |31.58 115,000
26.80| 83,200127.23| 85,500 |27.64 | 87,700 [33.01 [128,000(32.14 {120,000 |31.16 112,000
27.23| 85,500{27.82| 88,700 [28.71 { 94,000 {33.23 {130,000 (31,37 {113,000 |30.93 {110,000
27.28| 85,700]28.10; 90,300 [29.39 ] 98,300 [33.44 [132,000(31.49 [115,000 {30.03 [103,000
27.40| 86,400)28.04| 89,900 [30,15 [104,000 [34.25 [139,000 [32.84 [127,000]29.56 | 99,500
27.53| 87,100 ]27.90| 89,200 |30.23 {104,000 [35.20 [148,000[33.59 133,000(29.39 | 98,300
27.64| 87,700 /28.36 | 91,900 [30.52 [1L06,000 {36.08 |]157,000/33.82 135,000 |29.31 | 97,800
27.48 | 86,800 |28.00| 89,700 |30,95 110,000 [36.25 |158,000 |33.82 135,000 |29.20 | 97,000

=
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July 20 July 21 July 22 July 23 July 24 July 25

28.99| 95,600|25,78| 77,500 |26.65] 82,300(25.97 | 78,500|25.53 | 76,100/24.82( 71,800
28,78 94,400125.65| 76,800[26.46| 81,200(25.78| 77,500|25.21 [ 74,400{24.38| 69,600
28.,46| 92,500(25.56| 76,300/26.25} 80,100|25.75| 77,300|25.07 | 73,600{24.30| 69,200
28.68| 95,800|25.721 77,200 |26.27 | 80,200(25.85| 77,900|256.45 | 75,700{24.55| 70,400
28.47| 92,500)25.90} 78,200 |26.40| 80,900 |26.55| 81,700[26.13 | 79,400{24.94] 72,400
28,27| 91,300(25.95| 78,400 26,56 | 81,800|26.95| 83,900(26.50 | 81,400{24.85] 72,000
28.09| 90,200(25,95| 78,400 |26.60| 82,000 |26.98| 84,100]26.51 | 81,500|24.65| 71,000
28.06| 90,100(25.90| 78,200 ]26.47 | 81,300 |26.97 | 84,000|26.47 | 81,300|24.44 69,900
27.36| 86,200(26.59| 81,900|26.41 | 81,000 |26.76 | 82,900(26.27 | 80,200/23.95 67,400
26.69] 82,500)26.89| 83,600 (26.37 | 80,700 [26.67.| 82,400(26.15| 79,500{23.78| 66,600
80,900 (27,07 | 84,600 (26.41} 81,000 |26.60| 82,000/26.05 | 79,000|23.53| 65,400
26.15| 79,500/26.93| 83,800 |26.23 | 80,000 26.15| 79,500|25.54 | 76,200]|23.15| 63,400

Supplemental records.-— July 16, 9 a.m., 28.08 ft, 90,200 cfs, 10:40 a.m., 26.40 f't,
;5,455 cfs; July 17, 5 p.m., 33,59 ft, 133,000 efs; July 18, 12:15 a.m., 36.25 ft,
158,000 cfs, 3 p.m., 31.26 ft, 112,000 ecfs; July 19, 9 a.m., 32.07 ft, 120,000 cfs;
July 20, 8:45 a.m., 28.78 ft, 94,400 cfs.
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Fort-Gibson Reservoir near Fort Gibson, Okla.

195

Location, ~Lat 35952', long. 95°14', in NW{NW} sec. 18, T. 16 N., R. 20 E., in control tower near
left end of Fort Gibson Dam on Neosho River, 4 miles north of Fort Gibson and 7.7 miles upstream
from mouth, Datum of gage is at mean sea level, datum of 1929,

Drainage area. —12, 492 square miles.

Gage-height record, —Water-stage recorder except for periods May 1-4, 19-24, May 30 to June 15,
June 17, 18, 20, July 6, 7, for which a graph was drawn based on twice-daily staff-gage readings.
Maxima, —May-July 1851: Contents, 554, 500 acre-feet 8:30 a. m. July 20 (elevation, 562, 50 ft) .

Remarks. ~Reservoir is formed by a concrete gravity and earth fill dam. Regulated storage began
Sept. 5, 1949, Capacity, 1,284,000 acre-feet at elevation 582, 0 ft (flood control pool) and 385, 200
acre-feet at elevation 554.0 ft (maximum power pool) .
power development, Figures given herein represent total contents. Records furnished by Corps of

Engineers,

Elevation, in feet, and contents, in acre-feet, at 12 p.m. of indicated day

Reservoir was designed for flood control and

Day Ma: June July
Elevation Contents Elevation Contents Elevation Contents
1 55,450 83,300 341,600
2 57,650 77,320 341,800
3 58,480 60,450 342,200
4 64,410 45,870 339,800
5 77,250 46,330 337,900
6 89,380 48,950 335,900
7 105,000 51,650 330,500
8 120,900 54,080 324,200
9 136,400 58,360 320,600
10 141,800 62,850 317,900
11 140,800 58,970 322,200
1? 128,200 64,350 346,300
13 114,100 71,600 355,700
14 98,000 94,320 356,500
15 105,000 111,800 361,000
16 97,700 133,100 364,200
17 87,350 152,800 395,500
18 75,920 143,500 486,600
19 66,330 130,700 548,800
20 54,900 120,100 543,600
21 46,380 125,100 509,400
22 43,520 135,800 485,300
23 45,410 171,100 456,700
24 62,550 198,100 418,300
25 80,050 197,200 368,000
26 97,730 1&,900 340,600
27 109,800 218,800 324,400
28 118,300 248,300 312,500
29 128,500 274,600 276,500
30 120,000 315,900 250,100
31 102,300 - 246,000
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Arkansas River near Muskogee, Okla,

Location. —Lat 35946, long. 95°18', in NW} sec. 21, T. 15 N., R. 19 E., on downstream side of left
pler of bridge on U. S. Highway 62, 1.7 miles downstream from Neosho River, 3} miles northeast
of Muskogee, and at mile 457.8. Datum of gage is 471. 38 ft above mean sea level, datum of 1929
{Corps of Engineers bench mark).
Drainage area. — 96, 409 square miles (revised).
Gage-height record, —Water-stage recorder graph.
Discharge record. —Stage-discharge relation defined by current-meter measurements. Shifting~-control
method used July 6-16,
Maxima, —May-July 1951; Discharge, 242,000 cfs 10 a. m, July 5; gage height, 31.40 ft 10:30 p. m.
July 17, .
1935 to April 1951: Discharge, 700,000 cfs May 21, 1943 (gage height, 48.20 ft).
Flood of May 21, 1943, is greatest known since June 1833 when a similar stage was probably
reached,
Remarks. —Natural flow regulated by reservoirs above station.

Mean discharge, in second-feet, 1951
May June July Day | May June July Day May June July

9,920| 53,300{152,000) 11 | 29,400| 80,000{142,0004 21 (130,000 39,800|192,000
13,900| 46,200|176,000f 12 | 31,400| 67,000{149,000§ 22 |137,000| 49,000|180,000
54,500| 37,600]212,000f 13 | 28,800| 53,300|164,000) 23 | 96,000| 73,000(173,000
85,000| 31,400f228,000f 14 | 32,000| 51,500|162,000f 24 |100,000| 81,000|169,000
81,000| 24,400f239,000f 15 | 30,000/ 58,700{184,000f 25 |128,000{ 92,700|160,000
70,000| 20,800f215,000| 16 | 26,000 57,800|220,000f 26 1130,000{104,000|119,000
56,900| 23,900}195,000f 17 | 23,900| 59,600f235,000 27 | 99,300|126,000)107,000
41,400] 26,000}186,000f 18 | 22,800| 45,400|236,000f 28 | 79,000/128,000| 95,800
36,200| 34,800{159,0004 19 | 28,200 44,600(223,000§ 23 | 62,300|119,000| 69,800
32,000| 60,500}144,000] 20 | 96,400| 46,200|202,000f 30 | 58,700{116,000| 46,000
31 | 57,800 - 38,300

Monthly mean discharge, in second-feet .......c0000veos 61,540 61,720({166,900
Runoff, in thousand acre-feet ....................... vereans 3,784} 3,672} 10,260
Runoff, ininches ................ et eeseeaeesrtsseereresass ey 0.74 0.71 2.00
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Gage height, in feet, and discharge, in d-feet, at indicated time, 1951
Gage Dis- | Gage| Dis- Gage| Dis- | Gage| Dis- | Gage| Dis- | Gage| Dis~
height{ charge [height| charge height| charge |height] charge | height| charge | height] charge
July 8 July 9 July 10 July 11 July 12 July 13

27.44(192,000126.171170,000 |24.73 {146,000 |24.48 |143,000(24.38 143,00025.71 {160,000
27.43|192,000(26.00|168,000 |24.68 |[145,000 {24.48 }143,000|24,46 (144,000 (25,83 {161,000
27.40(191,000(25,82|165,000 |24.65 [145,000 {24.47 |142,000(24.56 {145,000 |25.98 {163,000
27,37(191,000)25.70]163,000 [24,63 {144,000 {24.46 |142,000|24.66 [146,00026.08 {164,000
27.33(190,000|25.57 {160,000 [24.60 [144,000 {24, 43 {142,000|24.78 [147,000[26.18 [165,000
27.27]190,000|25.43 159,000 |24 .55 {143,000 {24.41 {142,000}24.90 [149,000 [26.24 |]166,000
27.141187,000|25.30 |156,000 |24,54 {143,000 {24.38 {141,000(25.Q3 [150,000 |26.27 |166,000|
27.00]185,00025.18 |155,000 [24.52 {143,000 {24.36 {141,000{25.12 151,000 [26.27 |166,000
26.841182,000 [25.03 [152,000 {24.50 {143,00Q [24,.32 141,000 [25.20 152,000 [26.24 |166,000
26.68 179,000 [24,92 |150,000 [24.48 [143,000 |J24.30 [140,000|25.30 [L54,000 [26.20 [166,000
26.501176,000 (24 .86 {148,000 24,48 143,000 {24.30 {140,000 {25.40 [155,000 [26.18 |165,000
26.31]173,000]24.80 148,000 |24.50 143,000 |24.33 [141,000 }25.54 {156,000 |26.12 165,000

= [
NO @O R NZOoow | Hour

July 14 July 15 July 16 July 7 July 18 ) July 19

26 .08 |1165,000 |25.90 [164,000 §29.37 211,000 [30.71 |230,000 |31.23 237,000 [31.00 {234,000
26 .03 |165,000 |26,17 {168,000 29.58 213,000 [30.78 [231,000 |31.21 ]237,000 [30.88 {232,000
25.98164,000 [26.44 171,000 129.76 |216,000 [50.88 [232,000 [31.15 36,000 (30,76 {231,000
25.92 1163,000 [26.75 [175,000 29.90 [217,000 [30.98 |234,000 |31.12 [236,000 [30.67 [229,000
25,88 163,000 [27.08 179,000 {30.03 [219,000 [31.08 235,000 [31.17 36,000 [30.56 {228,000
25 .83 162,000 {27.42 (184,000 [30.14 {221,000 {31.03 234,000 {31.09 P35,000 {30.30 {224,000
25.78 {162,000 |27.75 [188,000 [30.25 {222,000 [31.06 235,000 [31.12 36,000 [30.10 {221,000
25.70 {161,000 |28.08 [192,000 {30.34 [223,000 [31.16 [236,000 |31.15 36,000 |29.88 [218,000
25.63 ]160,000 128.35 1196,000 }50.43 {225,000 [31.28 [238,000 |31.20 p37,000 |29.60 |215,000
25.60 |160,000 |28.66 [200,000 30.50 [226,000 [31.34 {239,000 |31.23 37,000 |29.28 |211,000
25.63 1160,000 |28.92 {203,000 [30.58 [227,000 [31.38 [239,000 |31.23 37,000 [29.08 [208,000
25.70 {161,000 |29.15 |206,000 30.67 [228,000 [31.33 [239,000 |31.14 P36,000 |29.00 [207,000

July 20 July 21 July 22 July 23 July 24 July 25

28.90 {206,000 |28.25 [197,000 {27.12 183,000 [26.48 {174,000 |26.32 [L72,000 [26.12 [170,000
28,80 {204,000 (28,19 [196,000 [27.02 [181,000 [26.39 {173,000 |26.20 171,000 [26.02 [168,000(
28,72 {203,000 |28.11 |195,000 [26.91 180,000 [26.30 {172,000 [26.08 169,000 [25.88 {167,000
28 .68 |203,000 {28.02 194,000 |26.82 {179,000 [26.23 {171,000 |25.93 [L67,000 (25,80 [166,000
28.60 |202,000 27 .93 |1193,000 [26.83 179,000 [26.12 170,000 [25.82 [166,000 |25.63 [164,000
28.62 |202,000 |27.85 1192,000 [26.92 [180,000 [26.27 172,000 |25.70 f164,000 |25.43 [161,000
28,63 {202,000 [27.76 {191,000 [26.92 180,000 [26.40 {173,000 |25.85 166,000 |25,14 {158,000
28,59 202,000 [27.67 [190,000 [26.90 [L80,000 [26.43 [L74,000 [26.00 168,000 [24.95 [155,000
28.50 {200,000 [27.55 [188,000 [26.82 [L79,000 [26.58 [176,000 [26.10 169,000 (24,70 152,000
8. 44 {200,000 |27.45 |187,000 26,73 177,000 [26.61 [176,000 |26.20 {171,000 |24.49 [150,000
28,40 1199,000 [27.34 |185,000 [26.65 [L76,000 [26.53 [L75,000 |26.18 [L70,000 |24.23 [147,000
28.32 ]198,000 |27.23 184,000 [26.58 176,000 {26.45 JL74,000 |26.12 [L70,000 |23.88 [143,000
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Arkansas River near Sallisaw, Okla.
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Location. ~Lat 35921', long. 94°46', in SW} sec. 9, T. 10 N., R. 24 E., near center of span on
downstream side of pier of bridge on State Highway 59, 3.9 miles downstream from San Bois Creek,
7% miles south of Sallisaw, and at mile 395,0. Datum of gage is 413,42 ft above mean sea level,

datum of 1829 (levels by Corps of Engineery ,
Drainage area. =147, 491 square miles
Gage-height record. — Water-stage recorder graph.

Discharge record, ~Stage-discharge relation defined by current-meter measurements, Shifting-control
method used May 1-15, 22-25, May 27 to July 3, July 5-8, 10-17, 19, 21-31,
Maxima, —May-July 1951: Discharge, 253,000 cfs 1 a,m, July 6. Gage height, 25,84 ft 12:30 a. m, -

July 19,

1947 to April 1951; Discharge, 442, 000 cfs May 12, 1950 (gage height, 31.04 ft).

Maximum stage known, 37.90 ft May 11, 1943,

Remarks, —Natural flow regulated by reservoirs above station. Records collected and computed by

Corps of Engineers and reviewed by Geological Survey.

Mean discharge, in second-feet, 1951

Day May June July Day May June July ﬂ Day May June July
1 114,700 | 61,100] 142,000 11 38,400| 95,000] 158,000]] 21 1155,000| 57,200|203,000
2 |22,600 | 52,700{173,0004 12 | 36,400|117,000{ 152,000§ 22 {176,000| 53,600|185,000
3 132,000 | 46,700] 202,000 13 | 37,100]111,000f 163,000f 23 ]148,000| 66,100]/170,000
4 173,300 | 39,000| 225,000] 14 | 35,200 ss,scl% 172,000ff 24 |117,000{ 82,700[166,000
5 |95 000 | 34,100| 243,000 15 | 37,100} 88,700 172,000} 25 |133,000( 91,100161,000
6 |86,500 | 28,100| 248,000 16 | 35,200| 98,900] 199,000| 26 |148,000]102,000 142,000
7 175.700 | 27,600 220,000§ 17 | 32,000| 92,400 223,000ff 27 [126,000{118,000(112,000
8 157,700 | 35,500] 205,000 18 29,600| 78,000 238,000( 28 [100,000{139,000}103,000
9 146,000 | 61,100 191,000 19 | 46,100| 61,100 243,000] 29 | 85,100}136,000| 88,700
10 |42,400 | 61,100] 169,000 20 |101,000| 59,100} 225,000f 30 | 70,300}124,000] 65,100
31 | 64,100 - 47,500
Monthly mean discharge, in second-feet........ tiessassiiiassnieaenes] T74,080] 76,730[174,400
Runoff, in thousand acre-feet ..... <] 4,555 4,566 10,720
Runoff, in inches.......... Caseseresnna : 0.58 0,5 10 3¢

Arkansas River at Van Buren, Ark.

Location, —Lat 35026', long, 94922', in sec. 24, T. 9 N., R. 32 W., at Van Buren, 1} miles down-
stream from Lee Creek and 84 miles downstream from Poteau River, Datum of gage is 372,35 ft

above mean sea level, datum of 1929,
Drainage area.—150, 218 square miles,
Gage-height record. ~Water-stage recorder graph.

Discharge record. —Stage-discharge relation defined by current-meter measurements.
Maxima, —May-July 1951; Discharge, 250,000 cfs 2 p. m. July 6 (gage height, 26,76 ft); maximum

gage height, 26.92 ft 9 p.m, July 19,

1927 to April 1951; Discharge, 850,000 cfs May 12, 1943 (gage height, 38,0 ft), maximum gage

height, 38.1 ft, April 18, 19845,

Mean discharge, in second-feet, 1851

Day May June July Da; May June July Day | May June July
1 16,4000 65,200 129,000 11 | 44,400} 106,000| 156,000) 21 |129,000| 64,200)207,000
2 21,400 58,600 169,0001 12 | 38,600} 130,000/ 153,000f 22 }162,000] 5$9,500|191,000
3 28,1001 51,300 207,000f 13 | 38,600]135,000| 156,000] 23 |153,000| 64,200/178,000
4 61,400 43,500 232,000 14 | 37,000| 106,000/ 167,000 24 |119,000] 83,000{169,000
5 92,800, 37,000 244,000 15 | 37,000 91,600] 167,000 25 |113,000| 94,000|165,000
[ 94,000| 30,200| 247,0004 16 | 37,600|104,000|173,000f 26 |137,000|104,000|158,000
7 82,000| 26,700 232,000 17 | 33,200 98,800(207,000f 27 |138,000{113,000{129,000
8 71,000f 33,200 207,000 18 | 30,200/ 91,600| 226,000 28 |114,000| 134,000]|112,000]
9 54,900 70,000{ 191,000 19 | 28,800 72,000{ 235,000§ 29 | 96,400{ 2140,000{104,000
10 47,800 89,400 169,000 20 | 77,000/ 63,300{229,000§ 30 | 81,000|130,000| 84,000
31 | 69,000 - 62,400
Monthly mean discharge, in d-feet svoivnivrevenorvanaarsossnns 73,660] 82,980|176,000)
Runoff, in thousand acre=feet .......ccveveuvennnass 4,529 4,937| 10,820
Runoff, in inches ....... R T R T T 0.57 0.62 1.35
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SUMMARY OF FLOOD STAGES AND DISCHARGES

The determinations of maximum flood flows at existing stream-
gaging stations and other places on streams in the area covered
by this report are summarized and presented intable 6. The time
of day in this table is for standard time;the reference number is
applicable to plate 5 and willaid inidentifying the place where the
discharge was determined.

The discharges for the existing stream-gaging stations were
determined by methods described in greater detail in the records
for the stations in the section: Stages anddischargesat stream-
gaging stations. When the recorded discharge was measured at
miscellaneous points, a headnote is used to show the method of
determination,

Figure 22 shows the flood discharges, in second-feet per square
mile, which arelisted intable 6, plotted against the corresponding
drainage areas. Inthis connection it should beunderstood that,
except for a small number of items, as indicated in the table, the
discharges are given as observed; and some may be affected by
artificial storage, release of water resulting from failureof dams,
or other similar factors, about which available information is
presented in the preceding section: Stages and discharges at
stream-gaging stations.

The basic data and computations for the determinations of dis-
charge are filed in the district offices of the Geological Survey in
the several districts where the floods occurred and may be
examined in those offices.



199

*eoJe oFrUTRIP JO 9ZIS 0} 98I'YOSIP JTUN JO UOTIRIdY -~ ‘gz oIndrg

S3ITIN 3YVNDS NI ‘v3yv 39VNIvaa

SUMMARY OF FLOOD STAGES AND DISCHARGES

000'001 00001 000t 00 o1 0
z0
iy o
g 90
b1 80
j@n = 1
101
«b02
1*- ol z
€02 o
v
. °
96[¥953L
00 P55 | 61" |Obienz,” 8
8 o1
le Iy
69 ve
102Y|
02
1]
ov
-]
oot
y|
l.e®
g aioid pu oov
Ul 3s0Yy Of WIO4UC
009
008
O6s 000!
0 o8
0002

37W 34vNDS ¥3d ONOJ3S ¥3d 1334 218nD NI “39YVHOSIO

212675 O - 52 - 14



- | oog ‘st 28°6 ‘w*d g ‘gz AeW - |oog ‘ot L7°8 0567 ‘0z "3des -086T - *IQIN “}00Y IpIND JedU I3ATY uednqnday | gt
1°9g| 096°1 00°2 rwre T ‘T L] g1 |098°E 1] 0561 ‘02 "1d3s -8¥61 ) ¥S “IGIN ‘Aoquuy e ¥23uD wiH | 21
mU.. 85°8 | 0£5°2 €89 rwe g ‘17T L&ing| v'1% [002 ‘2T 08°TT 0667 ‘6 A1nr -8¥61 | G662 “IGON ‘u03aaATYH j' 1231 uosdwoyl | g1
(=2
- ve'L | s18 00°¢ ‘we g ‘TT Aine| #°82 |oST‘E 8'9u 0867 ‘02 "1das -8%6T| 111 TIGIN ‘UTPHURL 3B }231D I3jua)D | g
M €670 | 00511 (250 ‘w-e g ‘gz KeW| ¢'21 |000 092 ¥'0z W'y GEBT ‘T aung -6267| 008 ‘0z u *IGON ‘uojButroold Jeau I2aTy uediiquday | 5y
=]
[}
mru L6°¢ | 589 P19 ‘w'e g ‘17 Amel 0°21 |026°T 05°6 0G6T ‘02 "idag -8¥6T7] 091 *aqaN ‘sauocdeN je 3231 Lajanl | g1
0 GI°8 | 095 °8 6Z'6T U "W e 0g36 ‘pT AIng - (&3] $0°12 W LYBT ‘€T dunr |-GBT ‘2E-6Z6T| 0G0 ‘T "SUEY ‘JJNIPOOM IBaU 331D Fod dtaread | g1
w 0°02} 00% ‘51 [1: M4 ] *wd g ‘gT AInr] 2711 |080 ‘8 8¢°2¢ L¥6T ‘gg dunp -¥56T | 12L *suey ‘uolIoN je ¥a3ap So( draread | 11
w , 1T°1T | 092°% 01 LT *wre g ‘67 Anr) €6°T |eeh L 01°02 LV6T ‘gg dunp -s¥6T| op8 ‘g [ . ‘IG9N ‘paojurels Jeau 322D eddes | o7
R 81°'1 | oev 'z 09°21 ‘wi'e T L7 L&ine| ¥8°T  |008°E 8°¢T U 56T ‘6T LInp ~LE6T | 0902 *IGIN ‘A1) Jaavag JedU }3aD Jasead | g
- R
m 85°0 | 066 88°LT ‘we g ‘pT AInr| 95°0  [6S6 85°9T 9%6T ‘8 ‘100 -9%81 | 0TL°T *suey] ‘spnid 4epsD je 1321 1aaved | g
w 9%°1 |o¥1°e G191 8 ‘wed g fgT Anr - » 0°gT @ 0g61 ‘8 *3das |-5¥61 ‘2e-6261 | 097 ‘T *SUBY ‘19PN 1€ %224) Jdavad | L
B S¥'T |ou1‘2 9g ‘LT rwdg ‘91 Lmarf ,9°¢  [006 ‘S €12 P ¥961 ‘L1 Linp -LE6T | 00G ‘T TIQIN ‘A33D Jaaead Jeau ¥4 eddes | 9
M. 2L°6 {01079 9°%1 ‘wtd g7 ‘g1 Ainef 29°L  ]000°8 $0°GT PPET ‘9T LINL [-HH6T ‘2€-6261| 050 °T ‘Suey ‘UrlI2qQ Jesu y23r) eddeg | §
[42]
< - [009°TT 6911 w d og:6 ‘T2 LBl - 009 ‘0% 6211 8¥61 'gg dung -LP61 - TIGIN ‘SUBILXQ 1eIU IIATY wedrqnday | ¥
78] .
4 L°0T | 00881 [ 4 w e og:1T ‘c AeW | ¥°82 000 ‘0§ 9% ‘0g LP6T ‘gg dunp |-2E6T ‘0£-$26T | 09T ‘ol ‘AousaBy reau Iaary aneld | €
M L¥°0 | 000 ‘86T 6°6T ‘woeg ‘g AeW | 28°0 {000°0LE © | 2°L2 1881 ‘6z "ady -8261 | 00€ ‘¥2% "OW ‘Ydasofr °3i§ je IIATH HINOSSIN | B
% ¥6°1 | 000 ‘ggE 69°6T¥% Q ‘wed g ‘o1 A |55z [ooo’rev  |16°62F ® £v6T ‘v AN |-6E6T ‘8g-E£€6T | 00 ‘14T ‘I ‘UolY 1B I2ATY MddrssissTiN | T
N afrm (830) (1) Bt (819} (€2
axenbs| 98xeyosia wydrey swiry aaxenbs | agaeyosig wday a1eq ploo3x AmwmvE -85
x2d 39| aden Jad 830 aden vow.“vwn— wmwuuwv UOTIBUININBP JO d0€(d PUB WEedd}§ uo
166 T AInr~£e pooly Sutanp wnwixepw umouy £1s1iorasad pooy) Wwnwixew ageureaq “ON

(Table 6)

(*juswaansestn JuTuado-pajoeaiuod ‘g fjuswaInsesw eade-adors ‘y
:s1oquds Surmolroj ayy £q PajedIpul 9SImIIylo st 3dadXd ‘SpIooad uorjels-Furfed woay paurelqo axam JGg1 LInf Jo Spooy) 3y} I0j safaeyossip wnwxeW)

1661 AL -AeN JO SPOO|J U} 10] BYSBIQIN PUe ‘TINOSSTI ‘Sesues] ‘SesueNIy Ul sa8Jeyostp pooy jo Alewiwng - *g J1qel



201

SUMMARY OF FLOOD STAGES AND DISCHARGES

]

0Ls ‘s

000 ‘pEp 1

000 ‘0¢
00S ‘8¢
008 ‘61
08Z ‘6
00% ‘892 1
008 ‘e2
002 ‘g1

00L ‘81

059 ‘g

002 ‘21

18

008 ‘29
00S ‘18

009 g€

001 ‘8¢
008 ‘8

009 ‘8T

8z°g1
'

06905 ‘T

(488 74
92°¢2

9% °12
€8°8

08 "%S1°2
L5721 3

0°61

(4341

¢601 P

99°%

0L°81
0zZ°22

€e 11
09°11
9702

6S°21

‘wee g ‘GT LInp

¥1 Aop

fwdgiie “gg KB
‘w *dogig ‘cZ BN
‘wte p ‘g% KB
‘wed g1 ‘17 ABN
‘w-d g1 ‘2 L&ing
‘mi°d g ‘11 aunp

Twe g ‘L sunp

‘wemg ‘17 ounp

L

w e ggig ‘11 sunp

we g iz ‘g ung

‘w e g ‘gg sunp

‘w g1 ‘g1 Lnp
rwitd g ‘g1 LInp

‘wed g gy Amp

‘wee g ‘11 Anp
"uid ggip ‘L sunp

‘ure gyiTT ‘g dunp

612

8¢ ‘2
10°6
99°2

€19

9e1

8€ "6
1°69

0°ot

002 ‘41

0¥ ‘892 1

000 ‘19
oog ‘22
000 ‘¥

098 ‘6

008 ‘g1
(119544
0¥y ‘8

[$))

011y

oLggd

000 "SL

000 ‘512
00g ‘€2

000 ‘582

Y °€2

EO°16¥ 1

2°'Le
pL"81 2
K961

v 01

ST 01
L2°0T
[ss°L s

1°91 4

pL'SZ U

06 %1

EAPAR

%61 ‘0% "1°0

0561 ‘Z ‘1 *1dag

gg61 ‘1 aunp
g6l ‘g1 aunp
961 ‘9 "100
9%61 ‘S ‘10
0s61 ‘18 AIMp
6v61 ‘02 KB

9¥61 ‘L "0

€€61 ‘9 *3ny

6¥61 ‘g aunp

8¥61 ‘1¢ *3ny

GE61 ‘g sump

LY61 ‘Sz sunp

Ge61 ‘g sunp
0861 ‘01 L1np

GE61 ‘g aunp

-1%61
-8%61
-8261
‘e2-8161
‘G061-S681
-6€61
-9%61
-1¥61
-1661
-0S61
-9¥61 |

-6€61
-0S6T ‘S-V061

-9¥61

-9%61

-0661
-L161
-9¥61

-0S61 ‘¥¥
-8261 ‘GZ-616T

-9%61

-GE6T

LS8 ‘L

LS8 ‘L

08S ‘L
696 ‘9
¥6S

089 'S

0LE ‘S
jt44

685 g

09% ‘1

oL9

14

006 ‘'¥2
0L ‘v u

o¥s ‘ez u

0€6 ‘g2 U
8G¢

007 ‘22

*suey ‘A9rduer] Jedu JSATYH 11TH Ljowg

‘suey ‘stjodouwy] JBaU J10AIISIY sTiodouwyy

‘suwy ‘YIIomMSiTd B JIATH T(TH Lyows
*suey ‘[19ssny Jesu JI9ATY 11IH Axowg
‘suey ‘sAef JB3u }931D g

*suey ‘SHIF 82U I9ATH IITH £yows
‘suey] ‘SI[1F JBIU JI0A33SIY Jnid IBpID
*sury ‘Wwosuvy JEdu JI9ATH 1TH Lyows
ssuey] ‘940D 1B A921D L119G30RH

‘suey] ‘IopEYIE e JIATH [ITH Ajowg

‘suey “AuD 13008
JBIU {29dD W[BYD MO19q Y991 J9ppr]

‘suey ‘I9ISBIIVON
IBOU J3ATY TTH AYOWS 3204 YON

‘suey] ‘9oB([BM JBAU 301D ISOY

‘suey ‘PIOJIIN 3B I9ATH ueoriqnday
‘suey] ‘19uad Ae() 18 JI9ATH ueorqnday

*suel] "BIPJIOOUO)) je IIATY ueoliqnday

*SuEy ‘BIPUEOS 3B I9ATH wedtignday
*SUw] ‘119MIA0T 1B H994D HOOINYM

+1qaN ‘ApaeH Jeau I9A1Y ueoriqnday

LE

98

114
ve
€€

2e

0g
62

92

Le

14

114

144
€T

(44

12
0z

61



KANSAS-MISSOURI FLOODS OF JULY 1951

202

1721 009 ‘ST 2¥%°02 fw e 0g:F ‘TTLIing | 9°81 000 ‘pg d [-38 44 6167 ‘81 .aul -S%MN-MMZ 0621 ‘suey ‘UrMJry] 1B J9ATY uowo[og {104 YlIoN| PS
€8¢ 006 ‘21 09°¢T Y Fw e 0giL ‘g1 LINL - - - - -1661| Lc¢ *suBy ‘uo001§ JBSU 994D mog) €6
1°0¥ 002 ‘18 S9°L2Z ‘weerg ‘g1 AInr {96y 000 ‘0T €1°02 0861 ‘62 "dnvy -9%61| %20°2 ‘suey ‘auioqsQ B I9ATH uowro(og HJaod unog| 26
-Z¥61 ‘2¢

v'es 006 ‘16 01124 ‘w*d g ‘g1 AInr}69°9 00§ ‘11 $6°61 X £¥61 ‘91 ounf| -826T ‘¢Z-616T| 02L°T *SUEY ‘wol[V 1B I9ATH uowolog Ydod ynog| 1§
- 002 ‘S5 6°%T U - - 000 ‘g1 zZrU1t 8%61 ‘2% ounf) - G¥61 - *sues] ‘291SGIM I8 JDATY uowrolog ¥Jod ynog| 09
852 | V 006 ‘v9 - [SLYy - - - - -1 osz *suey ‘ddry amou 994D winsdinl 6¥
L°L9 |Vogs‘s - Amng - - - - -] 921 ‘suey ‘eraBARg 1BaU 3984y Suradg| 8%
2°v8 |voLL's - Aqng) - - - - =] o1t *suey] ‘OT[1ApoH JBau 329aD Kxroquni| LY
8°12 00% ‘19 90 ‘0¢ ‘we ‘g1 AInplev e 058 ‘9 L5°62 GE6T ‘g dunf -6161| 028°2 SEBSUEY ‘NOVSA B JoATH durleg| 9F
L0T |V 008l - Lp - - - - - | szt ‘suey ‘yJrwusq Jeou ¥991D wswirdg| &%
ZIT| 008 ‘62 96 0€ ‘wr'e 1 ‘T LIne| 8°%T | 0¢8 ‘e 66 %2 0861 ‘91 Anr) -S¥61| 192 ‘SUEY ‘401D uealdg Jedu 221D JIOM| FF
z°01 00¢g ‘61 90°22 ‘wite g ‘gz dune| gt11 | 00612 6L°FZ M Gg61 ‘2 auny) -6261] 006 °1 ‘suey ‘uoS[Ip Jedu Joary urres| €¥
8°69 008 ‘P1 01°€2 rwoey ‘11 Lne] 9761 091 ‘¥ Ly L1 0g61 ‘g1 Lng| -9¥81| 212 ‘sugy ‘9SipBIEd JBdU ¥991D osipraed| 2V
€11 000 ‘LT z21°61 *w'd g ‘gz unr|zs 6 00g ‘¥1 0%°81 0561 ‘92 Anr " -o%61) zog‘1 ‘guey] ‘|]9sSNY Jmou J9aTy sureg| ¥
- - 01°¥%2 ‘ureogT ‘el e - - 9°¥2 £061 ‘0¢ LENN| -6261| £%2°8 ‘SU®Y ‘BUITES 3B I2ATH [[TH Axows] 0%
£v'2 000 ‘02 (387 ‘ur'e 07 ‘e1 £Inr106°0 0S¥ ‘L grgg LZ61 ‘4T *Bnv|-L¥61 ‘2£-€261| 062 ‘8 *SUBY ‘I0judIN JEdU J2ATY [TTH Ajowrs| 6€
6L°T 002 ‘b1 2¢°62 ‘wred p 21 Anr| 12 e 000 ‘92 66 °2¢ A 861 ‘¢ aunf -0€61| 0118 ‘suey] ‘S1oqspur je JLATH 1IIH Ajowg| 8¢

wwhwﬂuwmvwn ﬁwﬂm‘: swLL u.w_nw”ﬂm uu.m.ﬂnwﬂa EMMMS aed vuwwg MMMMM“ 31

adeD xad s30 a8en poraad oz UOTJBUTWIIAOP JO 908]d pue WEaI§ uo

1661 LInpr-£BW poo[) Suranp wNWIXeW umouy| Ljsnorasad pooyy wnwrxe 9feureaq ‘oN

panuruo)--1g61 aunp~Le JO SPoO]] 9y} J0] YSBIGIN pUE ‘IINOSSIN ‘Sesuey ‘sesueily ul s98Ieyodsip poojj jo Llewwng - *g [qR],



203

SUMMARY OF FLOOD STAGES AND DISCHARGES

000 ‘92

00§ ‘€2

V 00111
000 ‘862
V 000 ‘¢6
€ 00% “9%
000 ‘e€2

V 00g ‘sZ

V 03L°T

000 ‘gL1

000 ‘521
'V 009 ‘9
'V 000 ‘011
V 001 %6
V 0L0°S
002 ‘se
V 089 ‘2
V 098 ‘S

V 088 ‘2

8¥ L2
€82

vee

€5 '0¢

96 ‘g¢

v62

9L°1e
oy ‘ge

0£°6¢

*w*d g1 ‘y aunp
‘wr e § ‘g aunpl

‘wee g ‘gl Amng

rwd g1 ‘g1 A1r
Amnp]

Linp|

‘wed g ‘p1 LIng|
£ngp

y1 Linp

£mp

‘wee g 'yl Ainp
cwrtd g ‘11 AInp

‘wee y ‘g1 Linp

€1 A1nr

e1 Linp

Ainp

‘wied g1 g1 Ainp
Lyap

Ainp

Linp

0S 6

00L LS

009 ‘L2

000 ‘01

008 ‘Le

000 1%

008 ‘LE

00L ‘22

€°ve
vL782

0°82

£€0°82

02 °0¢ 2

g'eg £
Lize

g've u

1581 ‘6 dunf|
0861 ‘01 LInf}

S¥61 'y sunp)

Gg6T ‘g aunp

1961 ‘02 30|

£06T ‘63 el

€061 ‘g aunp
8¥61 ‘1% LIng

Sg61 ‘g aunp

0661 ‘g1 *8ny

-gg81
-G¥61

~1261 ‘$1-%061

-L16T1

-¥£61

~GP61 ‘22-%061

~L16T
‘S061-L68T

-€¥61

~6261 ‘L6-S68T

-GP61

02% ‘%
089 ‘g
$9% ‘sv
8°L8

0¥Z ‘S%
1€2
0og
00Z ‘61
LST
LL8 ‘81

§°28

oLL9
6809
[ ]
02

0%0 °s

096 ‘v

06¢€ ‘2
181
161

60¢

“JIqoN ‘uojsdudegq je J9ATY onig Jiq|
“aqaN ‘939a) e J9ATH onjg S1g

‘suey ‘UBPBYUBRIN JB J9ATH SeSuey]
‘suey ‘UBMBUUBIN JBIU }93dD IBOPTIM
*suey] ‘uspBO je J9ATH sesuey

‘sues] ‘SUIqPOOM JBIU }334a)) uok’]
*suey ‘uswdeyd Jesu ¥221) urwdey)
‘suey] ‘ostadasjud je I9ATY (1IH Ayows
‘suey] ‘SUdIqY JBaU 331D Loyang,
‘suey] ‘ouSTIqY JBouU JBATYH [1TH Ljow§

“suey] ‘ouUaIqY JEBAU 234D puBljoH

‘suey] ‘SIIN jB J2ATH uowrojog

‘suvy] ‘stjodesuury I8 J9ATH UOW O[OS

*suel ‘jrorod e J9ATH UOWIO[OS

‘suey] ‘aop(d uorD JBouU Y221 SUOISIWT]
‘suey] ‘I9p1H USD e JIATY UOUIOIOS

ssuey ‘A;rD I9¥MED JBSU JIATY UOWO[OF
‘suey ‘A)D IMMEBD J83U YI31D) YBO

"suey] ‘SUMO( JEaU JIIATH UOWIO[0S {104 YLION
*suey ‘paojfeD) 1B ¥991D asaeag

*suel] U4Bpd) JwoU YIIID IBPID

*Sues] ‘UTMJIY JBSU ¥281) 3990

9L

<L

L

€L

gL

0L

69

89

L

99

59

¥9

€9

29

19

09

6%

8y

LS

95

4]



KANSAS-MISSOURI FLOODS OF JULY 1951

204

44 00% ‘11 §1°8Z 9% ‘wdg ‘gz aunp| o0°.e | 0166 2°82 961 ‘ez ady -6261 893 ‘suey ‘eyado] Jedu 221D I91Plog| $6
Lz28 000 ‘69% |¥E°9¢ ‘ureggig ‘g1 Aing| gz 000 ‘%ST  |g9°92 pE W ge6T ‘g Linp ~L16T 01L°9S ‘suey] ‘exadol 1e 19ATY sesuey| ¢6
gc1] 000°c2 . Lop - - - - ' - 8%1 ‘SuEy] ‘S[TASSOY JBAU }33a)) ssoaDd| z6
052} g 000 ‘82 - - - - - - - 91¢ *suey ‘oorxed JEou ¥924D 1| 16
090 ‘1§ 9 008 ‘61 - = - - - - - L°81 ‘sues] ‘BiSIA BIY JTBIU 224D 1IN | 06
0°'¥L | V 00T ‘gY - Anp - - - - - LLT ‘SuBy] ‘BNITASINOTT JBIU }{9IID HO0Y | 88
0°S¥ | vV ooL ‘vl - - - - - - - L2e *sues] ‘9I1TASINOTT I8SU {294 UOI[TWISA | g8
cvz| € g9¢ - - - - - - - £°2 suey ‘ofoure M JIB3U 19ATY sesuBy o Lxemqray | g
¥Z°L 000 ‘00% |9S°L2 ‘wreogig ‘¢l Linr| 02 ¢ 000°LLYT  |6L°€Z o® Gg61 ‘y ump -6161 o%2 'sS *suey ‘ofowepm B 19ATY sesuey | g
-0S61
6L°6 00% ‘€6 6°62 cwred 01 ‘21 &nr| €701 | 000 ‘86 G°9g w €061 ‘18 LelN ‘G061-S681| 0%S ‘6 ‘suey] ‘uepeyuUEN IBOU J9ATH onid Srd|Se
9ztl g oov ‘ce - ALinp - - - - - 69z ‘suey ‘ydiopuey 1@ ¥991D Aoueyq | ¥8
[ 3 008 ‘LL 88°82 cwrrd g ‘gt AInr| 8°01 | 00086 18'0¢ qe %61 ‘01 aunp -8161 001 ‘6 *suey ‘ydiopuey e J9A1H snig Jrg]es
8°¢L |9 007 ‘og - Anr - - - - - 447 *SUBY ‘MOpURJ] JBAU JIATY UOHITIMISA Noeld | 28
- - 9°6g ‘wee g ‘gl Linp - - B4 1¥61 ‘01 aunp %061 - *suey] ‘sprdey anig 1e-J2A1y anig Sig| 18
1°11 | 002 ‘8¢ S9°¥2 ‘wee g ‘g1 Lmor| L1 | 00w ‘0C 0Z°92 U 1#61 ‘01 aunp | -8261 ‘SZ-2261 0F¥ e ‘SUEY ‘I1ITAISIEM B JIATYH onid 11|08
L°ST | 008 °9g 28°91 €e *wedg ug sunp| z'et |000°1e €2 °91 1561 ‘6 dunf 6261 ‘ST-8061 0ve ‘2 *1qaN .w»ouwvsm IB9U JI2ATH Onid 1M | 6L
- 005 ‘81 vet ‘wid g ‘gg aunp - |oog 11 1°21 4 0861 ‘12 "3deg -0661 - TIQIN ‘sniuy e 22ATY o0 STINT| 8L
- - 02 "0V rwi*d g ‘g ounp - - - - -0S61 889 ‘¥ ‘suey] ‘oTrasAaely I JoAry onyd Sig |
arrux (s30) ) srrux (s39) () [-4
aaenbs| sfaeyosta 3oy awy, aaenbs | agasyostq wysoy areq pPa0231 {so1rmz ey
a9d s39 afen Iad s)0 afen Jo aaenbs) uorEUImASIp 30 oovrd puR wELaIS "o
1661 A1nrL-ABIN pooyj Surinp wWnWIXe umouy A1snorasad pooy WnwixeW ported uwM—MMMn *ON
—

PaNUIR0D-- 1661 AINF-AEIN JO SPOO]] OUF 10] BYSEIqON Pue TANOSSTIN 'SESUey

SesuesJy U] SO

I8YDSIp Pooy] JO AdBWITNG -

g o1qEL,



205

SUMMARY OF FLOOD STAGES AND DISCHARGES

€12
011

¥o1

8792

oLt

oLT ‘1

006 ‘€2
00S “c9

[1]: 1 4

00% ‘01

002 ‘8
000 ‘09
000 ‘6¥5
0¥9 ‘9

000 ‘L2

001 ‘€2

00¥ ‘9
00118
000 ‘€4S
000 ‘018
001 ‘g€

002 ‘¥2

000 ‘£8%

009 ‘#6

90 "g¢ be
[ 43

96°81

L1812 de 'y

92°12

9g *2¢ we

oz '8z (=
v'gz e

8°82 4

€€ "8t

1'9z24
0€ '8¢
z°9g
95 8¢
v6°82

65°1€ U

0% ‘o¢

€2°0g

80°2e U

‘we gog ‘%1 Ang
‘w-e ¢ ‘gz sunp
‘wm*e g ‘gz dunp

‘w*d 2
‘gz sunf o3
‘wd g 2 sunp

‘wmdy
-'ur'e g ‘g aunp

‘wi'e g ‘g Ainp
we 11-g ‘91 Linp
‘ure g ‘L Anp

rwed 1 ‘g Linp

‘w'e 0gig ‘9 LIng

‘wedg

-‘w g1 ‘gt Linp

furdgpig ‘11 LInp
rwd 1 ‘pY AInp
rwed g1 ‘g1 AInp
rw*d g1 ‘21 AInp
*wed gy 21 Ling
‘wed 1y

~cwe g ‘gl Linp

‘wed § g1 Lnp

w+dog:g ‘12 aunp

1141
69°0
sv°e

2°8¢

voov

000 ‘¥S
000 ‘09

0592

009 ‘s2

000 ‘8
000 ‘081
000 ‘L¥€
000 °L

00g ‘¢

00079
00% ‘92
000 ‘98¢
000°LYT
006 ‘ST

005 ‘81

006 'S¥

-1 4
0°2¢ se

L°g1 Jde‘be

€62 U

0713 ue
§'65 AB ‘Y

¥1°62
¥9°22 U

8°12

L6°¥T U
8g°ce fe
01°6% Je
£2°62
ov°L2

0°o¢

sz U

6°Lz U

g8 L U

8261 81 .>oz_
€¥61 ‘81 LI}

PSET ‘8T ‘LT dung]

L¥81 ‘6 ‘g auns|

0S61 ‘4T aung|
LP8T ‘g ‘L suny)
¥¥61 ‘$% °ady)
8¥81 ‘02 "xen|

6%61 ‘g duny

8961 ‘02 “aEI
¥¥61 ‘gZ "ady
€981 ‘81 sunp
£¥6T 81 aumy]
¥961 ‘S

¥¥61 ‘8T ..EL

*2a(]

€061 ‘1¢ L]

€061 ‘1€ KN

SYET ‘91 aumf]

-8€61 .mn-uuL
-226 ]

-8¥81

-8267

-8%61 ‘25-626 1)
~9261]
-6261]
-8¥6 1

~8%6 1|
- 1567

-8¥6 1|
~6E61]
-8261 ‘9-S061
-L161
~626 1]

-826 1|

-1361

-9£61
‘60616681

-22%61

021°1
86§

192

0S6 ‘1

Sov
0889
002 ‘18%
82

651

861

81

281

00Z ‘68%
068 ‘65
90¥%

143 4

¥0¢ ‘8¢

0zZ¥ ‘8g

(441

TON OTT enig e J2ATY JajEavoRlg
TON ‘A3TD UOYTID ¥8 J9ATYH Supwe]

*OIN ‘HJIOJTASSNIN JEBIU X104 19SSNN

*OIN ‘a111A59349Y JBAU JIATH UOILIEYD)

"OW ‘SITAYIOY JB3U JOATH MO[19X

*OW ‘Jauwing JBou JSATH puedn

‘O ‘A1J9ABM 1B JSATYH TINOSSTIN

"0 ‘UOI[OIJIRD IB ¥3IID) BPUSHEM

"o ‘puoOUWIYIIY JBIU IJATH POYOOID)
o ‘sSuradg

Jots1adxd e JoArYy Burysiq iod ised

‘O “A1D axer JEau Joary Snig A1

‘o ‘A1) sesuey JBaU J2ATY ang

*OIN ; ‘A1) Sesuey] B JAATY TINOSSTIN

*suey ‘sBuradg Jouuod je JaATY sesuwy

*suey ‘xoueluo] aBau }aaa) J3fusxg

*SuEs] ‘90UaImer] Jeau JPATH BSNJIENEM

*SUBY ‘90UIIMET] e JIATH Sesuey

*suey] 'uopdwoda je I9AIY SESUEYH

“suey] ‘stred L91(BEA IB J9ATY 2JBmEIQ

€11

(481

86°

L6

96




KANSAS-MISSOURI FLOODS OF JULY 1951

206

‘suesy
608 000°8%1 | g1°8E ‘wrey-z v1 Ame| g1y |000 021 jevwe 8261 ‘81 "AoN | -8261 “£2-1261]016 ‘2 ‘1sod Buiped [ 1® J2ATH SouBLD sop sredeW| 621
Iy 00S ‘27 1°62 ‘witd o1 ‘11 Amr| 1°ge jogg‘ad  |96°%Z °q 6¥61 ‘L L1nr | -8¥61 2€-6Z61[861T *SuEy ‘IAUIlIB Je ¥a1D sedng Brg| 821
€796 [ 000 ‘et 2°9g 4 €1 £&inp - - 2°ge 8261 ‘81 "AON -6261]eeL ‘2 ‘suey ‘ouBADerT 48 J9ATH s9uBLD sop syeamm| L21
L0¢l 002 ‘sy 28°6g wdogigT ‘1T Aine| L1705 [0Sy L 0¢ 22 6¥61 ‘13 e -8%81|Lb1 SUEY ‘21EPSINIH JBdU 221D 1ing S| 931
9EW o0t ‘Sy 0g°z¢ rur'd o1 ‘11 L&inr| Ltou Joos ‘ez 9°0¢ ®¥q P¥61 ‘gz ‘adv -8e61)vEe *SUBY ‘HSUIRD. JBDU }2a1D SrwoEmeod| §3T
0°98 |V 000 ‘O¥1 €°0G 2ze furd ogig ‘21 Linp - N 1°2¥ S¥6T ‘LT “ady -¥P81JL29 ‘T sue] ‘aTWOoIBMESQ Je 124ATH seudLD sap syearN| V21
weg ‘Z1LnL 03 .
€11} 000°2v1 | 05°2% ‘wd g1 ‘11 Ainr| 69 |ooo ‘su 9°8¢ 8261 ‘LT ‘AON | -816T ‘S-2061j09z 1 ‘Suey] ‘emBQ JBAU IIATH SAUFLD sop steae| €21
-0Z61 ‘%1
- - 01°2% ‘wre 0git ‘g1 Ling e - 9°Le 8261 ‘LT "AON | -TI6T ‘S-Z061}0%Z ‘T ‘suey ‘BMBHO B JaATY SauBLD sop steaei| 22y
*suey
- - SE 0¥ ‘urrd 0g:g ‘11 AInp - - v°8¢ 8261 ‘LT *AON -2g61jogo ‘1 ‘owrduaNy JBdU I9ATH SOUBLD sep stereN| 121
- "SuEy] ‘owouaInd
0zZ1] 009 ‘8¢ L7°82 ‘wi's g ‘171 Ling 801 |o0L ‘ve fpe *L2 ¥P61 27 "adv -6€61]128 JESU }954D SN U], pue paJpunH | 0ZT
P61 ‘91 "ady
8zg| 00% ‘9 00°L14 ‘wB o1 ‘11 Lor 197 Joog ‘L1 d [ 0°91 ey ¥961 ‘22 "ady -6e6T[ITT ‘suey ‘uopudr] Jesu yoaaD NES| 611
681| 00¢ ‘89 8°0¢ ‘w gt ‘1T L} 6°6L [000°62 L°92 ¥961 ‘gz "ady -6e6Tjeoe *SuUeY ‘UISAISIN I I9ATY SouBLD sap steaEW | 811
1°1e | 00S ‘91 SL'€T ‘we g ‘L Linp| goey [000°eT 0°Lg Xe 'y 8¥61 ‘gg aunp -L¥81|teg ‘O ‘A1) uosIajjer 1eau IaATH neddoN | LTT
g'0e | 025 08°23 ‘wre g ‘6z aunr| 9°ge 0219 -5 44 6¥81 ‘1 "0 -8¥61[281 ‘O ‘9717AUCOY JBAU }IAID SuTres dried | 91T
z'oe | 0S¥z 0°81T U wdor-6 ‘11 Ae| 1°ve [o9n‘z Bv-81 me‘y |6¥61 ‘22 02Q -8%61 |18 "o ‘93194B 183U ¥231D neajruo | ST
80°1T 000 ‘05g 28°2¢ A® rwtd g L1 Linpfoo’T  [000°p0S  Ro°ze ne‘ie | %61 ‘ug ‘ady -g261 &E. ‘sog ‘O ‘BTTIAUCOY Je JIATH TINOSSTIN | HT1
afru (s30) (1) st (s30) (3) 17
saenbs | oBamyosiq | wBrey swry aaenbs | 931e0S1A Aoy ateq p1oo3.x (sonw .
aad sjo aden aad sjo agen o aaenbs) UOT{BUTWIINSP Jo 9oeld puE WEsNS il
poriad BOIR uo
1661 L1nr-AeW pooly Surinp WNWIXEW umouy Aisnoradad poor) wnwixeW afrureaq *ON
panuruo)--1661 LInL-ABIN JO SPOO]] Y3 J0] BYSBIGIN PUB ‘TINOSSIIN ‘SESUERY ‘SBSUBYJIY UL S9! YIsIp pooy] 3o & ng - *g 9GeL,




207

SUMMARY OF FLOOD STAGES AND DISCHARGES

LE'T
g1l

(A1

00L ‘61
00S ‘sg

00€ '¥S

000 ‘09
000 ‘508

000 ‘6L

000 '28L
000 ‘819
08% ‘y
00 ‘8¢
oog ‘0t
000 ‘o€t

000 ‘921

000°28%°1 0
00L°91
00% ‘2%
%o ‘62
00€ ‘86
00€ ‘%2
001 ‘05
008 ‘L2

00% ‘1

£€9°21

L9°0T
16 ‘6g¢ nq

82 '6¢ sq

82 0¥ dq

€€ "¢
0°¥y1 be

05 08

(A3

0z 'sg

92 '8¢

1% 999
90°91
g'6e U
0% 9%
18°S¢€
96 'S¢
Sg°62
96 "G¢

SL°8z Pq

‘wte § ‘gT KB
‘ur'd 01 ‘91 KB

cwied y ‘T AeIN

‘wee 11 ‘g1 BN
‘wee ¥y ‘pg LIne
wdog:11 22 Linp
‘W gl
- ‘wrey ‘1z Line
*ur gy
-cw'eg g1 Linr
fwd 1 ‘gz sunp
‘w'e g-9 ‘g L&ing
*wr*d 01 ‘og ounp
witd 11-4 ‘g1 Line
‘wite g-g ‘g Linp

wed o1
- ‘wr gy Linp

‘wree 0gg ‘g Linp
‘ur'e {gT Anp
‘we ‘1 g
rwed g~z ‘g &np
‘w*d g ‘p LAine
‘wed o1 ‘p Ainf
'wtdogi1 “0g unp

‘urdog:y ‘21 Lmr

LE°S AQ
621

¥zl

0z°1

60°1
6°9¢
€°0¢
L°09
6°v1

L°st

00z ‘9T |62°¢T
00% ‘1 |u8°8

G) GL 1T Mg
000 ‘9¢ T -
000 ‘€68 €€ "0¥e 3q
000 ‘988 (aq bq)
000 ‘¥¥8 ]9z "0% 0q ‘uq
000°LLS |0z °T1€ wiq
005 ‘11 [86°61 Mq
00% ‘96  [e1°62
009 ‘ST 0°'91 fq‘be
000912 | 8°¢¥%
000°02z | 8°8% 14
000228 fe¥ *599
00% ‘e |¥8°1Z uq
006 ‘€9 6°6¢ U
000 ‘0L v°og
000‘9%1 [8%°1% 3q
000 ‘91 0°%z 19
000°0g1 | 8°1€
00Z‘ve  |06°9€ 2
00% ‘91 £°62 be

6%61 ‘g aumr
2¥61 gz "ady

1261 ‘9 sunp

8061 ‘02 "0
E¥6T ‘L2 eI

L¥61 ‘e Aor

961 ‘0g ‘ady
¥¥61 ‘8z “ady
6961 ‘g1 "ideg
SPET ‘91 "ady
061 ‘¢ ‘uep
£¥61 ‘0% A2

£¥6T ‘61 A2l

€961 ‘22 KeW
P61 ‘61 L2l
8261 ‘61 'AON
1261 ‘g ‘Iny
e¥61 ‘12 L2
gv61 ‘21 AInp
€¥61 ‘61 KB
£¥6T ‘81 Ao

0561 ‘61 L1

' -L061 ‘2

~L¥61|302

LY6T|LST

-0€61|L29

-126T[569

-8%61 ‘9z-€261[02%

-6261 ‘6Z2-126T|I1¥

-8¥61[562

-v¥61]LE8 ‘62
-261|61L L2

-1261 ‘9-2061]968 ‘Sg

-1061 “¥6~‘€681|60¢ ‘52
-1%61|00Z ‘L1L

-2¥61]009 ‘2TL

-£€61{000 ‘TOL

-8261/002 ‘828

-1267]081 "¢

-1€6100S &1

-Gg61[000 ‘%1

. -1861J000 ‘%1

-1261]099 ‘1

-0€61 ‘92-1261|022 ‘8

-126T|09T "1

*suey ‘A1) 98pod B JI9ATY SesuERNJY)
‘suey] ‘A1) USpJIED) B ISATY SEBSUEHIV]

‘suey ‘asnoeafg je I9ATH SBSURNLY]

*suel ‘a8p1100) 1B JIATH SESURYaY)|
111 ‘seqayy je Jaary rddississiiy|

“TI ‘a93sayYD 18 JoA1Y 1ddississiiy|

‘O ‘SINOT ‘I8 e 19ATY 1ddissisSIi|

"o ‘UUBWISH 1B JIATY 14NOSSTIN

; "OW ‘BIOSUTI je JISATYH d4ino]
‘O ‘Urejunoq YOTY Jeau JIATY IPBUCOSED)
*oN ‘EriBydisam 1 J2ATY SOTIBN|

"ON ‘sewoy], ‘i Jeau I2ATYH 25esQ

*OIN ‘113udeg aeau aaATH 99esQ

‘O ‘119uSBg JBAU s)IBZO 9Y} JO INerT|

‘O ‘O1{TAIMEBO( JBAU JBATH enJuviN

‘O ‘uojdurumoagq Jesu nuﬁmcv:mnu ymog
‘O ‘efBpwWISH 1B J9ATY A4J9] 9p dwrwiod
*O ‘0109250 1B a2A1H a8esQ

"OIN ‘MITA JUBSEI|J JBaU JI3ID JepaD)|
‘O ‘UOR{O0IS IBAU JIATY OBE

*suey ‘13008 "l Jedu X9ATY uojew el

‘suey] ‘uoyng je J2ATH adesQ NI

149

Sv1

j441

(344

(441

ovl

6eT

881

Lel

cel

yel

€el

2el

0T



KANSAS-MISSOURI FLOODS OF JULY 1951

208

¥°29 000 1L 60°1¢ Fus-dog:y 21 Aine [ 6Ly |00S ‘¥S 0S °62 gp61 ‘L1 ‘ady -686T|8ET T *suey] ‘BUOOIY 183U IBATH STIBIPIdA | OLT
L1 | 000°0ET |5z°1% rwee 1 ‘gTAne | L'68  |000 “L989'digy ‘6 " | ever fot1 ady -B€6TLTL *suey] ‘aqI1akoD aedu 19A1d STAFIPIaA | 69T
- |V oo00°‘sz1 - . kme| - - - - - - suEy ‘dostpEI jB JI9ATH STIFIPISA | 891
00°2 000 '6¥%1 |ou°ct cm*d g ‘p Linr g2 000°sAT  f00°LT 30 £¥81 ‘0% eI -8E6T{0S€ ‘L ‘B[O ‘BSINL e I9ATYH SBSUBNIY | L9T
28°8 0020 |oset ‘wi*d g ‘0z KB pP9‘e 00¢ ‘S9 22°G1 @2 6%61 ‘61 A2l -6€61{528 ‘41 d ‘BINO ‘SUTNJISd 18 JIOATH uoLIBWID | 99T
(1 4 000°SET |op -1z rw*d g ‘g Lnr pete 000 ‘64T  |28°2% PO ¥¥61 ‘oz "adv -8€61| 222 ‘7S “EIHO ‘UOISTEY 1B J9ATY seswexdy | 691
Z°v¥ | o001°SE 0S°22 cwedg ot AeW| - - - - -0561| ¥64 ‘suey ‘uiqao) Jesu .:S-E eyseyd | $9T
. B0
68°9 002°1¢ {8512 "urregTig ‘g1 AInr [10°6 008 ‘0% 28°22 90 ge61 ‘07 ABIN| -9€61 'G-£061|82S ¥ ‘EMENUO,L, IBOU JOATH SESUBNIV JIod Ites | €91
6°%2 008 ‘11 86 °62 ‘wd 21 ‘1 LW - - - - -0561} eL¥ ‘suey] ‘BiSn3ny 1@ IPATY JEMATYM | 29T
1°cv 000 ‘€8 08°L¢ ‘wee y ‘TAe| 1748 {000 ‘G0T 1°8¢ w¥61 ‘gz "adv -1261 0%e‘1 ‘suey ‘PIOLJULM e JoArY jnutem | 19T
21 000799  |og'g2 ‘weeg ‘g1 ke | - @ 9¥°gz | €261 ‘I1 aunr| -1z61 ‘9-2061)GL% ‘s% ‘suey ‘A11D SBSUELNIY 1B IOATH Sesueyay | 09T
811 001 ‘s2 €L°02 cured g ‘LT LeW| 911 Joo9‘¥z d |8gS0Z 9O ¥¥61 ‘gg "2dy -8€6 11621 °2 ‘sue)] ‘j09d Jedu JIATH yeosswulN | 66T
*suey]
666 09% ‘6 £2°¢l ‘w'E 0T ‘g2 AeW| - - - - -0561| L6 ‘fousyD aBAU ISATH YEOSSUUIN ¥40d YIION | 8T
69°0 009 L2 8g gl ‘wee 1 ‘1 AInr 99”0 009 ‘92 L1 B 961 ‘g "adv -9£67] 281 ‘0% *SUBRM ‘BIYOTM I8 J0ATH sesuesay | LG1
6°91 007 ‘22 05 °02 rwred g ‘AT ABN| 1792 {000 ‘2 60°22 P61 91 "ady -2261 wmn T suey ‘1ajue) LIIBA I8 IIATY sesueNdy SN | 951
ZL°9 068 ‘v G0'6T rwre ‘g1 S| 0°Lt j00% ‘2T 6702 24 1961 ‘02 "1°0 -8€61 82L ‘sue) ‘suofr] 1esu 321D moD | 651
1%°0 006 ‘€T 9g 11 £q ‘ur'e 1 ‘gz LeBS "0 00Z ‘02 ¥€ 01 gve1 ‘1 B -1%61 [ 986 ‘c¢ ‘SUEY ‘pudd IB2aD Je I9ATYH SESUBNAV | ST
69°¢ 015 ‘s $S°LT *w*d g ‘gg dungigy L 000°0Z X4 |96 "1¢ W SE6T ‘8% A2 -%261|9L5 ‘2 ‘suey] ‘poudeT] JedU I9ATY Jdumed | €ST
6¢°0 002 ‘11T 0z 11 rwed , ‘6T BN fug *0 00g ‘11 60°11 6¥61 ‘01 dunp -%¥61]0¢s ‘o¢ ‘suey] ‘Aasury] Imeu JOATH SESURNIV | 8ST
u.”“.ﬂm uunm_uwmva Ewﬂw..— awry uwwﬂwm vmpm“w“«n EWAWVJ sreq pI093.1 (sarym 5l m
Jad s30 agen xad s30 o8en voﬂa& Mwwﬂwmv UOIIEUIWIZD}Op JO 208d pue WBIIIG .WMT\
1561 L1nr-48N pooll Butinp wnwixeW umouy L1snorasad pooly wnwixeW afsureaq “oN

panutuo)--1661 LInf-LBN Jo SPOOY] Y3 X0J BYSBIQON PUE ‘[INOSSIN ‘sesued]

‘geSUB}AY Ul S9FIeYOSIp PoO]] Jo AIBWIWING - " g IIGEL



209

SUMMARY OF FLOOD STAGES AND DISCHARGES

060 ‘1

98¢l

o1

oLy

102

¥8%

(448
¥'%2

6°LT

611

(443

g 096 ‘8

000 ‘00¥%

000 ‘981

00% ‘gS

000 ‘99
000°121
002 ‘69
006 “¥L
008 ‘%6
000 ‘%01
00¢< ‘18
002 02
009°01
002 ‘092 ©
00% ‘ST

000 ‘11

9z g¢

138 44

[ 14

JI-RET A
g'eg'y
28728
¢6°9¥
99°8¢
66 °9%
¢9°0g
26742
18761
81°L86
£L'€2

09°6%

‘we p ‘gT Lar
‘wrte 11 g1 AInp
Anp
‘weE g ‘gl Ae
‘wed g1 ‘17 LInp
swd o1 ‘11 AI0f
‘wed g 11 Lnp
ur e 0g 311 ‘1T L10f
1661 Ling

‘we
0g:0T ‘6% aump
rwed g ‘1T LInp
Fw e ggig ‘11 A1np
‘uwr 21 ‘g A&1np
‘w gl ‘9 AInr
‘wey ‘g Ainp
cwred g ‘1 Ainp
urd p-g ‘0g sunp
‘wr'e 11 ‘og aump
‘w B Ogi6 ‘g LInL
‘wd y ‘g1 Amr

‘w*e g ‘pg sunp

‘w*d ¢ ‘g sunf

9°¢¢
144}

voc

L°06

1°09

poz ‘66

000 ‘gL d
oo ‘€1

joos ‘gz d

00z ‘ST
006 ‘g9 d
00S ‘76
000 ‘281
000 “LET
000 ‘411
002 ‘6¢
000 ‘6% Uo
009 ‘S¥
080 ‘eS¢ 1

00L ‘TT

002 ‘02

L've ,

L°0g

8°9¢
8% L2
6°62
§°62
(e384
06 "81

0S *22

89 52
£1°Le wo
ov°gg W ‘fo
50°sg
ooy u

82 LY
£2°8%
L1°9€

ST 1g W

L€ '956

09°22

26 °61

861 ‘g3 L1nr

861 g3 Anr

8¥61 ‘12 LInp

8%61 ‘12 LInr
8¥61 ‘12 AInp
861 ‘0z Anp
8%61 ‘02 AInp
0s61 ‘1 "Bny
961 ‘gz “ady

cady
e lo]

SHET ‘9T
‘1¥61 ‘0%

%61 ‘02 "0

S¥61 '3g "adv

£Y6T ‘13 e

£¥6T ‘02 e

S¥6T L1 "adV

s¥eT ‘91 adv

Gp61 ‘o1 ‘ady

ab61 ‘o1 ‘ady
0s6t ‘1 "3nv
LP6T ‘v Cady

0561 ‘1g LInp

-9261

-8061

-3v61
~-8%61
-v061
-8061
-ge61
0561 "3dag
01 6261 "AON

-8E61

-6€61
-6€6T
-¥961

+ -GE€6T
-6€61
-1261 ‘%061
-6€61
-8¢61
-6£6T
-€¥61
-9%61

-9%61

0zL ‘e

€6¢ ‘e

0€0 ‘e
€6 ‘T
9EL ‘T
o¥8 ‘1

20% ‘1

011

62¢
0sg
116 ‘L
$e¢ 9
6€9'¢
2682
114
128
16S
589
621

9¢e

. ‘sues] ‘SPI 1B I9ATH OUSOIN

*suey ‘AOYoT 1B JIIATH OYSOIN

*suey] ‘uojBurping 1B ‘¥921D o0Y

.w:.mvm ‘uojBuriang je J9ATY OUSOIN

*SUeS] ‘UMBJIS I8 JISATH OYSOSN

*suey ‘sprdey OYSOSN I8 IIATH OUYsOdON

*suey ‘Braodwtg je I9ATY POOMUOII0D

*suey "S[[BJ POOMUON0D I8 ISATH POOMUOII0D
*suey] ‘SrRpWd IBIU 291D APPIN

‘SuUBl ‘JuUrod JEp3D JBdU {IAID Iepd)

*SUEY ‘UOTIEW IBIU IIATH POOMUONOD
‘SUBY 9A0ID [T1OUNCD 78 IIATH OYSOIN
*epiQ ‘BIOU] JBAU JJATYH STIBIPISA
RO ‘2I0WAIB]D BIU IOATY SIABIPISA
*e(yO ‘yedeudr] Jeou JoATY STIBIPISA
*suey] ‘aouspuadopu] ye JOATY STIBIPISA
rsuey ‘A1) WA JedU I9ATH W{H

*suel] ‘eluopadd 1® I9ATH (1B

‘suBy] ‘ISAIY (1B J89U ISATH (1B
*Suey] ‘I9ATY (1B JBSU JT0AIISIY JIATH [1ed
‘suey ‘xewWI]) JB Y991 I9HO0.

‘suwy ‘BYOINF JIBJU ISATH [1BJ

261

061

<81

81

£81

281



KANSAS-MISSOURI FLOODS OF JULY 1951

210

- 000052 |26°92 A2 cw+d g ‘g f&iap| - 000 ‘0S8 01°gg no mwmﬁ ‘g1 LeW -L261 |81z '051 ‘JaY ‘Udang UBA B I9ATY SBSUENY | S02
2Lt 000 ‘€S2 | ¥8'6Z SO rwte 1 ‘g Ainfpoce 000 2%% $0'1g 30 0561 ‘2T LBl ~L¥81 ] 16% “L¥T B{YO ‘MESTI[ES JIBAU JOATH mmmsz_.i v0Z
15°2 000°2%% | OV '1e rur'e 01 ‘G APzl 000 ‘00L 02 *8¥ bo €¥61 12 L2 ~Ge61|60% “98 d "EPIO ‘99B0XSNA JBOU J9ATH SESUBNAY | EOZ

- 006 ‘¥5S N | 05 °29S ‘wee0gig ‘0z AL - - - - -6%61]26% ‘21 ‘RINO ‘410AX959Y uOSqID ‘314|203

g°q1 000°9ST | 5Z°9€ w egT:gt ‘g1 Anp| 062 | 000 “00€ A £961 ‘0% L ~6E61|gee ‘01 "BINO ‘Ao18ue’] JBou J9ATY OYSOIN| 108
8%61
‘L2 ‘9z sunp
- 000 ‘S61°2 Nf 96 *¥SL rwrd g ‘gr Liop| - 000 ‘2LT‘Z| LS°¥SL £v61 ‘02 Kel -0%61] 862 ‘01 *EPO ‘Ao18uer] ye sa9v0LaYD Bu ,0 3WET| 003
n
4 . 000792 | £5°8LL ‘wre g-¢ ‘91 ?i 6.t [ 000°s01 LE°89L £¥61 ‘02 eI -1661] 0009 ‘B0 ‘TWEIA 38 J9ATH oysoaN | 661
L4814 000292 | go'yg do’y rwed 9 ‘T LInf] 6°4T | 000°S0T g1'68 £¥6T 02 L2 -6£61] 9L8°s *ERIO 90I2WIWIOD) JTBOU I9ATY OYsoaN] 861
1°9L 000 ‘S6€ §°2¢ ‘m*d 21 ‘1 Lng] - - - - - 081°s *suel ‘ofams(Q IBdu JSATH OYsoaN| L61
1768 000°0T¥ | 0Z°0¥ U rwred g-1 ‘p1 AIng| 2797 | 00828 ¥L°0E 8561 ‘L2 L -1z81} L18°% *suey] ‘suosaed JEdU I9ATH OysoaN| 961

- - o1°ge cwed g ‘gt Ay - - 278z 8¥61 ‘ve AIr -LYET]| €3S ‘¥ *suey ‘o1aF JEOU JIATH OUSOIN| G61

- - 09°8¢ twgr ‘gt A - - 6°08 8%61 ‘ce e -PE6T| L0Z Y "Suey ‘9jnuey) Jeau J2ATH OysoaN| ¥61

434 LEMF%Q 0°sv i rweey gy i) g1z | 001'cg £9°%¢ 9¥61 ‘£ AInrL161 ‘c061-g681) 818 ‘€ *swey “B10] J89U ISATM OYSOIN| €61

anyw 832 ) afTw (s10) By A

aaenbs| o8aeyosia 3y swiry axenbs |s8aeyosiq ysray ared pJ023d (sortwx g \\
aad s30f 288 aad s30 afen Jo aaenbs) UOTIEUTWIIS13P Joddeld pue Wwesaig e
porasd BIae uo
1661 LAnr-Ley pooyy Suranp wnmixey umouy A1snotasad booy wnwrxew afearea(l . *oN
panupuo) --156

~XEIN JO SPOOL} 943 J40] BHSEIGoN PUE 'TINOSSIA 'SESUES)

‘sesueNdy ur safaeyosip pooy) Jo AJewwng - ‘9 I1qeL



211

SUMMARY OF FLOOD STAGES AND DISCHARGES

‘81 L£mr "w*d g paaanooQ
*S¥8T ‘9T 11ady palanodQ
“ge81 dunr 2ours pooyy I1SAYSTH
*81 AL “w ‘e 0giz] PAIINIDO
‘E¥6T ‘1T AN ‘¥ 06 °LE UMOUY 98B)S WnNWIXEN
*geg 1 2ours ofels umouwy 1S91BIIN
‘91 Af ‘W B g-z PadanodQ
*11om 28e8 ur yaewpeoly
*JIBWPOOY] WOIY ‘Y £°L¢ JO o8els ® paydeat gog1 jo Poord
*S30 000 ‘%22 934EYISIP V6T ‘12 LB ‘Y £6°¥C ‘umouy o8ejs wnwrxe
‘8¥6T ‘LZ QUNL PAIINIDIQ
*POAIISqO
*8¥61 ‘02 AL PAIINdd0 OSTY
€261 ‘1 ounp ) g°6T ‘umouy 93es WNWIXEW ‘pHET *9Z I1IdY PaIIndd0
*SHIBWPOOY} W0y ‘Y 04T Jo 3Beys ® payoeaa ‘9zg1 ‘S ‘¥ 390 Jo poold
“g281 ‘2T dunl 33 g°gz ‘umouy 28v1s WNWIXB
"E€Z6T°0T dunl ‘3 g° 9z ‘umouy a8ejs wnurrxew
*YIBWPOO]} WOy ‘gZ6T ‘6 SUNS ‘Y $°9Z ‘umouy afeys wnwxeW
"LLBT ‘ST AW ‘Y g1 ‘umouy ofes wnuItxe
*626T ‘IT LN 35 G2, °2¢ ‘umou) 98e1s wnWIXEW
*%2 BN *wi "d g PaLINIDO
*pojewInISH
“noqy
‘weaqisdn syt 9 ‘°o10D ‘AlICH IV
‘u*e g paIIndoQ
*$39 000 ‘0GE *T 28JeyoSTP
‘PP8T ‘v AL ‘Y FI°SYE ‘weoJisdn SI(TW 9°F ‘WO SABID I8 UMOW] UOTIEAS]D WINUWITXEIN
‘gz L1np "w e g padIndoQ
‘urelraoun 28aeydsIp ‘I93eaad sem gp6T ‘vz LB jo poold
*$J0 000 ‘0GE ‘T BIBYDISTP ‘FHQT ‘0F SUNL INOQE ‘Y g °§¢ UMouy oFE)S WNUIXEN
*22 AInf ‘W B 0:Z PAIINODQ
*SJ0 000 ‘00€ ‘T 28aBYOSTP ‘¥HQT ‘LZ SuUNy ‘Y Zg Ty umouy 99e)S WNWITXEW
LT ‘Z LInp paLInN02Q
*SJ0 000 ‘268 MOqe @I IBYOSTP ‘PYRT JUNL ‘) G *GE UMouy aFels wnwIXeW
*¥ 6°82 MOqe jo afe)s ® payvwax ‘gZET ‘02 SuUnL jo Poold
"3 8°22 Jo o8eis ® poydeaa 4861 ‘g dunf Jo pooid
"SI0 000 ‘¥9T 98JBYOSTP ‘¥QT SUNL ur 3 T°gh usmouy afels wWnWXEN
“PI6T U 3 0 °82 Usmouy do8ejs wnUWIXeW
'S0 000 ‘GET ‘9BIeqISIP ‘pY8T AUnp ‘Y £ 0¥ MOqe Umowy oFejs wnwWIXEW
‘6061 ‘02 AL ‘3 L °L2 usmouy a8e)s WnWIXeW
‘ST6T UT ¥ ¥§°2% umouy oFes wnwrxeW
*ofaeyostp pue a8e)s swes L[ojewxoadde payoeaa gg dunf Jo Poord
‘ZE6T UNL 03 6Z6T "qOJ OST UL WNEP ‘Y 61 JO 98EIS B POYIEII §ZET ‘AON JO POOLA
*audiDer] je 28e8 neoang Joyjeam ‘S ‘N
SJ2 000 ‘6% 23aeYoSIP ‘Y 2°Zg Jo 98els B PaYIBAX §Z6T ‘91 "AON jo Poord
*weadysdn aryuwx § 28e8 neaang 1oyyeoM °S N IV
‘N £°02 Jo 93e3s ® PaydedI GEET jO Poold

do

wd
I
fo
yo
8
Jo
EH)
po
20

B2
zq
£q
xq

Aq -
nq

sq
aq
bq
dq
oq
uq
wq
xq
{q

yq
3q
9

eq
ze

¥ g°9¢ Jo ofels & POYILBAI GOGT JO POOTA
‘p¥61 11adV Y 6°22 umouy d3ejs wnwrxeW
w*d 11 pa1and2Q0
*$30 000 ‘012 INOQE AFIEYOSTP ‘PHQT 12 SUnp 3 2, °gg Umouy afeis wnwixe
"LYET ‘L2 dunf PaIanddO
*G06T ‘8T *idog ‘y g'gg umouy adejs wnwxe
*LY6T Sunp Uy I 2 °0Z Umouy d8ejs Wnwrxel
*sSurpeoa 98e8 uo paseq ydead woag
+gz sunpf 'wi*d Z- ‘W e QT PAIINO2QO
‘LP6T oung UT 3 1 °gg Umouy afejs wnwixeW
*og dunf ‘‘w°e § paIInodQ
*} L°9¢ ‘6061 ‘6 LInf jo afeis
‘%1 Amp ‘w'd [-‘W'e g paIINDDQY
-19yemyoeq £q PI3odye ‘4T Al ‘w e 0g:g PILINODO Y ¥°gZ Jo IFels
‘1661 ‘9 L1nr Jo pooyy uewy I3YSTY 3 L°¢
o8e)s & poyoead L¥GT ‘ZZ unp jo poord *98ed wogy weaxysdn 3 00z ured v
8261 ‘LT "AON ‘3 6¢ Inoqe usmouy ade)s wnurxe
*$J9 000 ‘629 INOqe dFIeYISTP
‘FFQT 9T Ounl ‘3 0°'gE Umouy d8e)S WNWIXBN “E¥ET ‘61 UNL PALINOdO
*JOATY Sesuey woJ] Jajemyoeq ‘ZT AL twd 2T ‘W 90°6Z ‘Sray 28el wnwixeN
‘weadjsumop 1w §
283 neoang JOYIBAM S "0l 1B ¥ L °Z€ Jo 2Feis ® poyoedx £061 ‘0g LeIN jo poord
*3} £°92 Jo 98®3s ® poyoeda £06T LB JO poord
*}Iewpooyy Woaj ‘3 9°0g Jo 98e)s ® paydedl go61 Jo Poord
*w'd 2T pIXINODO
*$39 000 ‘06 Inoqe S8JBYOSTP ‘€061 KB ‘M Z€ INOQe ‘umouy 9Fels WnWIXeN
*judsead weys Jomor 3 §1 moqe wneq
L4 ‘26T ‘1°8nv ‘Y g°pz ‘wBrey-ofed wnwixeW
*$39 004 ‘52 9318yostp ‘9261 AInf ‘Y 8°97 ‘umouy edeys wnwxel
*S30 000 ‘2¢ 98IBYSSTP ‘f06T KB ‘N g'gf ‘Umowy ofe3s WnWIXEN
*399J-0J0E Ul SU0D
*JI0AJISIY spMid Jepa) woJaf Jdjemyoeq ‘zZ AInf ‘Y Iy gl ‘Wydiey oFed wnwixew
*IBWPOOY WOJ ‘BE6T “0¢ KB 3 Z'gl ‘umowy afeis wnwixeW
. *aanqrey wep £q pasne)d
*3 8°11 ‘SBurpeaa 28e8 aprsinO
‘pasady
*Buninqrajuoo Lpooyp 1w bs 002 ‘S
*asn Ur U3y} WNFEp pue IS
‘% 02 ‘vz ‘Burpead afed oprsinO
*Bupingrazuo2 Apoeatp 1w bs 096 ‘g
. *}JIBWPOO]] WOl g
*w *d 0g:} PRIINIDQ
‘pauTwIIalop JON
*esn ut uay) wneq
98N UT UdY} WNJEp pue OYS ‘Y 0L 'S8T Sem odeig “inoqy
*sa2aurBud jo sdioD £q paysyuang "moqy
~aaremyoeq £q pPoI0SJIE ‘Y L 6Z¥ JO UOTIRASTd Ue poydead 1z Anf jo poold
“wnyep Juesaad ‘3 z¥°ZEY JO UOIIEASTE U Payoral pHgT aunf jJo poold

we
e
fe
e

-

e

Je
1]

mpovm«wnhxgcnu'um~:>;x>,s



212 KANSAS-MISSOURI FLOODS OF JULY 1951
FLOOD-CREST STAGES

Records of flood crest stages collected by the Corps of Engineers
are presentedintable 7. The stage records of table 7 are of par-
ticular interest to those responsible for projects to be located
above the maximum known flood level. Points of measurement
are located both by distance above river mouth and by distance
and direction from local features; this information is considered
adequate for proper reference.

Table 7. --Flood-crest stages
(Furnished by Corps of Engineers except as noted)

Miles Altitude
Stream and location above Day in
. mouth 1951 feet
Missouri River .
St. Charles Mo. 28 July 20 450.89
*Hermann, Mo. 917 July 19 514.73
Gasconade, Mo. 104 July 19 521,46
Jefferson City, Mo. 143 July 18 553. 91
*Boonville, Mo. 196 July 17 597. 84
Glasgow, Mo. 227 July 17 622. 81
*Waverly, Mo. . 297 July 16 673.69
Lexington, Mo, 327 July 15 696. 76
Napoleon, Mo. 333 July 14-15| 707.04
*Kansas City, Mo. 378 N July 14 751. 99
Osage River
*St. Thomas, Mo. 38 July 13 563. 26
Marais des Cygnes River
*Trading Post, Kans. 337 July 14 799. 28
La Cygne, Kans, 354 July 13 812.21
Osawatomie, Kans. 390 July 12 866. 50
Ottawa, Kans. 419 July 12 904. 76
Quenemo, Kans. 449 July 12 931.02
Maries River
*Westphalia, Mo. 11 July 13 552.67
South Grand River
*Brownington, Mo. 18 July 14 711. 26
Pomme de Terre River
*Hermitage, Mo. 28 July 11 747. 23
Sac River
*Stockton, Mo. 43 July 11 782.02
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Table 7. --Flood crest stages--Continued
(Furnished by Corps of Engineers except as noted)

Miles Altitude
Stream and location above Day in
mouth 1951 feet

Marmaton River

*Ft. Scott, Kans. 32 July 11 787.178
Pottawatomie Creek

*Garnett, Kans. 25 July 11 905. 50
Lamine River

*Clifton City, Mo. 39 July 13 646. 31
Blackwater River

*Blue Lick, Mo. 12 July 14 628. 89
Wakenda Creek

*Carrollton, Mo. 14 July 17 " 664. 57
Crooked River

*Richmond, Mo. 24 July 6 735. 14
Little Blue River

*Lake City, Mo. 10 July 13 744, 55
Big Blue River -

*Bannister Rd. (K. C.) July 11 ~792.03
Kansas River

23rd St. Bridge (K. C.) 6 July 14 768.3
*Bonner Springs, Kans. 20 July 13 785.91

Lawrence, Kans. 50 July 13 829. 52
*Lecompton, Kans. 63 July 13 851. 49
*Topeka, Kans. 83 July 13 890. 42
*Wamego, Kans. 124 July 13 981. 07

Manhattan, Kans. 143 July 13 1,020.02
*QOgden, Kans. 160 July 12 1, 051. 36
Stranger Creek

*Tonganoxie, Kans. 9 July 12 825. 89
Wakarusa River

*Lawrence, Kans. 11 July 12 830.83
Delaware River

*Valley Falls, Kans. 34 July 12 910. 00
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Table 7. --Flood crest stages--Continued
(Furnished by Corps of Engineers except as noted)

Miles Altitude
Stream and location above Day in
mouth 1951 feet
Soldier Creek
*Topeka, Kans. 7 July 12 895. 44
Big Blue River
*Randolph, Kans, 33 July 13 | 1,063, 61
Blue Rapids, Kans. 62 July 13 | 1,116.11
Marysville, Kans. 74 July 12 | 1, 149. 50
Beatrice, Nebr. 264 July 12 | 1,237.33
Smoky Hill River
*Enterprise, Kans, 55 July 14 | 1,132.10
Salina, Kans. 125 July 13 | 1, 224.05
*Mentor, Kans. 137 July 13 | 1, 236. 67
*Lindsborg, Kans. 170 July 12 | 1, 326. 51
Solomon River
Minneapolis, Kans. 46 July 13 | 1, 251. 53
*Beloit, Kans. 98 July 13 | 1, 378. 41
Solomon River,South Fork
*Alton, Kans. 41 July 12 | 1,635. 30
Solomon River, North Fork
*Kirwin, Kans. 56 July 11 | 1,677, 37
Republican River
Junction City, Kans. 4 July 12 | 1,076. 51
*Clay Center, Kans. 44 July 12 | 1, 181. 52
*Concordia, Kans. 108 July 13 | 1, 345. 91
*Scandia, Kans. 130 July 11 | 1, 434. 51
*Hardy, Nebr. 151 July 11 | 1, 513. 66
*Guide Rock, Nebr. 181 July 12 | 1,638.83
Bloomington, Nebr. 236 July 14 | 1,831.19
Prairie Dog Creek
*Norton, Kans. 46 July 12 | 2, 241. 56
Sappa Creek
*Stamford, Nebr. 5 July 19 | 1, 998. 41
*Beaver City, Nebr. 30 July 16 | 2,171.99
*Oberlin, Kans. 88 July 12 | 2, 537.10
Beaver Creek
Beaver City, Nebr. 25 July 17 | 2,177.56

* U. S. Geological Survey record.
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SPECIAL HYDROLOGIC AND HYDRAULIC STUDIES

By R. W. Carter

The flood of July 1951 in Kansas was one of the great floods of
record. Because of its importance as adesign flood in the future,
every effort has been expendedto securethebest possible rec-
ords of stages and discharges.

Stage hydrographs were obtained at many sites along the
streams: U. S. Geological Survey gaging stations, U.S. Weather
Bureau forecast points, power plants, and municipal water works.
The peak stage could generally be obtained at any point along the
stream.

Measurements of discharge were more difficult to obtain during
the flood period. This difficulty canbe surmisedfrom newspaper
accounts of bridges destroyed, roads submerged, and stream sur-
faces dotted with floating debris includingbox cars and homes.
The discharge measurements obtained were generally made from
bridges across the main channel and from small boats across
miles of flood plain.

The peak discharge at most gaging stations was determined by
slope-area or contracted-opening methods. These determinations
were based on field surveys of floodmarks and channel charac-
teristics and were made after the flood waters hadreceded, The
techniques used in thes e determinations have been greatly im-
proved during the past few years.

A complete discharge hydrograph at a gaging station is based
on the stage hydrograph and the relation between stage and dis-
charge as established by discharge measurements. Stage-dis-
charge curves in Kansas tend to be very "flat", once the water
has brokenintothe overflow plain. As can be seen from the typ-
ical stage-discharge curveshown infigure 23, numerous dis-
charge measurements would be required to define the shape of
the curve above bank-full stage. These measurements are gen-

,erally not available.

Changes in the stage-discharge relationat a station may occur if
the stream bedis scoured or filled during thetlood, or if the flow
of tributaries downstream causes backwater at the gage. Major
changes in the stage-discharge relationoccurred at several main-
stem stations onthe Kansas River. At Ogdenthe river cut a new
low-water channel leaving the bridge and gagein the abandoned
loop.

212675 O - 52 - 15
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Figure 23, --Relation between stage and discharge, Salt Creek
near Lyndon, Kans,

Many technigues have been employed to check the consistency of
the flood records at the gaging stations. These methods include:
(1) Comparison of the flood volume and peak discharges for the
streams in a basin; (2) comparison of the volume of flood runoff
with the volume of rainfall; and (3) routing the hydrographs down
the main stem of the larger streams. At afew stations these
methods have been employed to determine the shape of the stage-
discharge curve, the time of major shifts in the stage-discharge
relation, or to estimate discharges during periods of nogage-
height record. A summary of the consistency study is given,

The volume of flow resulting from the rainfall of July 9-13, 1951
was selected as the basis for study. The runoff volume was com-
puted by summing the discharges from the beginning of the riseto
the point on the recession where the base flow was the same asat
the beginning of the rise. This assumes the volume of channel
storage and ground storage to bethe same at the beginning and end
of the period. Because of the impervious nature of the drainage
area and the high base flow at the beginning of the rise, stream
flow receded to theoriginal point of base flow in the relatively short
period of seven to ten days. Runoff from the light rainfall of July
16-17 was removed from the discharge hydrographs by graphic
methods. The total flood volume at each gaging station islistedin
table 8. The volume fromthe ungaged area betweentwo main-stem
stations was computed as the difference in volumes atthegaging
stations.

The total rainfall from noon July 9 to noon July 13is also listed
for each area. Therainfallvolume wasdeter mined by planime-
tering between isohyetals for each drainage area. Isohyetal maps
of total rainfall for the period July 9-13 were furnished by the
U. S. Weather Bureau.
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(Table 8)
Table 8. --Volumes and peak rates of flow for flood of July 1951
Drainage | Rain- Flood volume [Peak discharge| Ratio
Station area fall kfs perjpeak to
{sq mi) (in.) | cfs-days in, cfs |sqmi|volume
MISSOURI RIVER BASIN
Kansas River basin
Republican River near Hardy, Nebr. 22, 400 89, 600
White Rock Creek at-Lovewell, Kans. 358 5,50 15, 400 1.60
Ungaged 172 5.87 -19, 600 4.24
Republican River at Scandia, Kans. 22,930 124, 600 28, 000] 0. 225
Ungaged 610 5.90 24, 000 1.46
Republican River at Concordia, Kans. 23, 540 148, 600 33, 600 . 226
Ungaged 1,030 | 8.17] 124,100 | 4.48
Republican River at Clay Center, Kans. 24, 570 272, 700 51, 500 . 189
Ungaged 330 | 12.09 80,300 | 9,05
Republican River at Milford, Kans. 24, 900 353,000 62, 900 . 178
Smoky Hill River at Enterprise, Kans. 19, 200 997, 700 233, 000] . 234
Ungaged 1,140 | 12,34| 313,000 | 10,21
Kansas River at Ogden, Kans. 45, 240 1, 663,700 298, 000 . 179
Big Blue River near Manhattan, Kans. 9, 540 418, 500 93, 400 . 223
Ungaged 460 { 10.84 111, 800 9.04
Kansas River at Wamego, Kans. 55, 240 2, 194, 000 400, 000 . 182
Ungaged 1,470 | 8.93| 199,000 [ 5.03
Kansas River at Topeka, Kans. 56, 710 2, 393, 000 469, 000 . 196
Soldier Creek near Topeka, Kans, 268 6.21 34, 800 4,83 | 10,400/38.8 . 299
Delaware River at Valley Falls, Kans 922 4.78 74,000 2,98 | 32.800{35.6 . 443
Ungaged 520 7.07 79, 000 5.65
Kansas River at Lecompton, Kans. 58, 420 2, 580, 800 483, 000 . 187
Wakarusa River near Lawrence, Kans. 458 9.12 94, 900 7.71 | 24, 200{52.8 . 2565
Stranger Creek near Tonganoxie, Kans. 406 5.93 50, 300 4.61 | 33,100(81.5 . 66
Ungaged 606 6.94
Kansas River at Bonner Springs, Kans. 59, 890 2, 677,000 510, 000 . 190
Missouri River at St. Joseph, Mo. 424, 300 792, 100
Ungaged 5,010
Missouri River at Kansas City, Mo. 489, 200 3, 460, 000
Smoky Hill River basin
Smoky Hill River near Russell, Kans. 6,965 17, 600 6, 720! . 382
Ungaged 615 23, 400
Smoky Hill River at Ellsworth, Kans. 7, 580 a48, 400 14,400 . 351
Ungaged 277
Kanopolis Reservoir near Kanopolis, Kans. 7, 857 a27, 000
Smoky Hill River near Langley, Kans. - 7,857 a42, 260 5, 570
Ungaged 253 7.14 30, 740 4.52
Smoky Hill River near Lindsborg, Kans. 8, 110 73,000 14, 200
b4s, 000
Ungaged 120 9,70 23, 600 7.31
Smoky Hill River near Mentor, Kans. 8, 230 b71, 600 20, 000
Saline River at Tescott, Kans, 2, 820 133, 000 61, 400|21. 8 .462
Solomon River at Niles, Kans. 6, 770 557, 400 178,000|26. 3 . 319
Ungaged 1,380 | 10,00 235, 700 6.35
Smoky Hill River at Enterprise, Kans. 19, 200 997, 700 233,000(12.1 . 234
Saline River near Russell, Kans. 1, 502 2.41 21, 500 .53
Paradise Creek near Paradise, Kans. 212 5. 51 17,900 3.14 | 14,800(69.8 . 827
Ungaged 186 3.53 3, 100 .62
Saline River near Wilson, Kans. 1, 900 2.87 42, 500 .83 | 17,800/93,7 . 419
Wolf Creek near Sylvan Grove, Kans. 261 5,77 22,800 3.25 | 29.300{112 1.29
Ungaged 659 7.15 67,700 3.82
Saline River at Tescott, Kans, 2, 820 4,14 133, 000 1.75| 61,400{21.8 . 462
S. Fork Solomon River at Alton, Kans. 1,720 4,56 102, 300 2,21
Ungaged 304 6.83 217, 900 3.41
S. Fork Solomon River at Osborne, Kans. 2,024 4.90 130, 200 2.39 | 81,200(40.1 . 624
N. Fork Solomon River near Downs, Kans, 2, 390 5.86 100, 200 1.56 | 35,700|14.9 . 356
Ungaged 1,016 | 7.32| 109,600 | 4.01

2
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Table 8. --Volumes and peak rates of flow for flood of July 1951--Continued

Drainage| Rain-| Flood volume |Peak discharge| Ratio
Station area fall cfs per] peak to
(sq mi) (in.)| cfs-days in. cfs sq mi | volume

Smoky Hill River basin--Continued

Solomon River at Beloit, Kans. 5, 430 5.78 340, 000 2.33 [125,000) 23.0| . 368/
Ungaged 1,340 | 8.76| 217,400 | 6.03

Solomon River at Niles, Kans. 6, 770 6.37 557, 400 3.06 {178,000 26,3{ .319

Bow Creek near Stockton, Kans. 347 6.47 14, 300 1.53 { 12,900 37.2]0.902

N. Fork Solomon River at Kirwin, Kans. 1, 290 5.97 45, 000 1.30 | 15,600] 12.1] .346

Ungaged 1, 100 5.73 55, 200 1.87

N. Fork Solomon River near Downs, Kans, 2, 390 5.86 100, 200 1.56 | 35,700 14,9 | ,356

Big Blue River basin

Big Blue River at Barneston, Nebr. 4, 420 65, 000 18,700 4,21 .288
Little Blue River at Waterville, Kans. 3, 440 154, 800 38,200f 11,1 ] ,247
Ungaged 1, 240 5.82 110, 840 3.32

Big Blue River at Randolph, Kans. 9, 100 330, 640 77,800f 8.5} ,235
Ungaged 440 9.31 87,860 7.43 .

Big Blue River near Manhattan, Kans. 9, 540 418, 500 93, 400 9.8] .223
Little Blue River near Endicott, Nebr. 2, 340 63, 800

Ungaged 1,100| 6.95 91,000 | 3.08

Little Blue River at Waterville, Kans. 3, 440 154, 800 38,200] 11.1| .247

Marais des Cygnes River basin

Marais des Cygnes at Melvern, Kans. 363} 12.86 103,200 | 10.58 | 68, 500|189 .66
Salt Creek near Lyndon, Kans. 111 12,80 31,600 | 10,59 | 36,400|328 1.15
Hundred and Ten-Mile near Quenemo, Kans. 321 11.01 83, 900 9.72 | 38,600f120 . 460
Ungaged 465| 10.94] 135,100 | 10.80

Marais des Cygnes at Ottawa, Kans. 1,260} 11,67 353,800 |10.44 [142,000{113 402
Pottawatomie Creek near Garnett, Kans. 334 8.11 67, 000 7.46 | 45,300)136 .676
Ungaged 1,316{ 8.51| 224,400 | 6.34

Marais des Cygnes at Trading Post, Kans. 2,910 | 9.86| 645,200 | 8.25|148,000] 50,9} . 229
Big Sugar at Farlinville, Kans. 198 9.53 45, 600 8.56 | 22,500/114 . 493
Little Osage near Fulton, Kans 295 7.3 46, 000 5.80 | 15,400 52,2 | .335
Marmaton River near Fort Scott, Kans, 411 7.02 40, 400 3.66 | 21,200| 51.6| .525

ARKANSAS RIVER BASIN

Neosho River basin

Neosho River at Council Grove, Kans, 258 | 14.86 83,400 | 12,41 |121,000{484 1.45

Cottonwood River near Marion, Kans. 329 9.68 64, 000 7.23 | 66,000{201 1.03

Cedar Creek near Cedar Point, Kans, 110 7.55 14, 300 4,83 11,1000101 .78

Ungaged 963 | 11.99 305,000 | 11.78

Cottonwood River at Cottonwood Falls, Kans.| 1,402/ 11.20] 383,300 | 10,17 | 196, 000{140 .51

Ungaged 1,281 1 11,96 275, 800 8.01

Neosho River at Strawn, Kans. 2,933} 11.84 742, 500 9.41 | 400,000 .54

Ungaged 885| 8.88( 192,500 | 8.09

Neosho River near Iola, Kans. 3,818 ) 11.15| 935,000 9.11 [436,000(114 + 466

Ungaged ) 999 | 6.45| 130,000 | 4.84

Neosho River near Parsons, Kans 4,817 |c10.17 (1,065,000 { c8.43 {410,000| 85 . 385
c1,092,000

Ungaged 130 2, 800

Neosho River near Oswego, Kans, 4, 947 1,094,800 395,000f 79.8 | , 361

Ungaged 929 -

Neosho River near Commerce, Kans 5,876 1,093,000 267,000) 45.4 | .244

a Period 12 p. m. July 10 to 12 p. m. July 20
b Does not include storage release from Kanapolis Reservoir which began July 15.
¢ Includes about 0.5 inch of rainfall which occurred July 16-17.
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The rainfall-runoff data for the gaging stations is shown plotted
in figure 24, Theinfiltrationrate was verylow except inthe head-
waters of the Solomon River where the pervious soil,combined
with low intensities of rainfall, permitted absorption of the greater
part of the rain, Inthe Marais des Cygnes-Osage and NeoshoRiver
basins the total runoff volume was as much as 90 percent on the
rainfall.
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Figure 24, --Relation between rainfall of July 9-13, 1951, and
corresponding runoff at selected gaging stations in Kansas

The amount of scatter infigure 24 appears reasonable in view of
the storm's tropical nature, which is characteristically associated
with large variations in intensity of rainfall and with doubtful posi-
tion of many storm centers. The rainfall-runoff datafor the un-
gaged inflow between gaging stations are not plotted. However,
except for the lower reaches of the Kansas and Neosho Rivers,these
data plot within the limits of scatter shown by data for the gaging
station. Records for the Kansas and Missouri Rivers below Le-
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compton and the Neosho River below Parsons 'show a consistent
loss of volume from the river channel. At these points the rivers
leave the area of heavy rainfall and flow into increasingly broad
valleys with more perviousstructure thanexists inthe reaches up-
stream. Hence, an increasing amount of water may betrapped
and evaporated into the atmosphere,

The peak discharges along the main stems were compared by
plotting the peak discharge per square mile against size of drain-
acge area. These data are shown in table 8,

cfs
The ratio of the peak discharge to total volume ( m
also compared with size of drainage areato verify peak diScharges
along the main stem of the large streams. These data are shown
in figure 25. Points forthe Neosho River basin and Ma-
raisdes Cygnes-Osage River basinare identified onthe graph to illu-
strate the consistent trend obtained,

} was

Discharge hydrographs were routed down the main stem of the
large streams to check the consistency of the discharge records
at each station. The Muskingum method of flood routing was used,
as introduced by G. T. McCarthy in an unpublished manu-
script presented June 24, 1938 at a conference ofthe North At-
lantic Division, Corps of Engineers, Department of the Army.
The basic equation for the method is:

Storage = K[XI + (1-X) I_)j
Where

I = inflow rate at given time,

D= outflow rate at given time.

K= slope of storage-weighted discharge relation and
has the dimensions of time, K isthetime be-
tween center of mass of flood wave atupstream
and downstream end of the reach.

X= a dimensionless constant which weights the inflow
and outflow.

+ Values of X were based on a study of the highest floods of rec-~
ord. Values of K were based onthetime of travel of the center of
mass of the flood wave and the time between peaks for the flood
of July 1951.

The reach from Lecompton to Bonner Springs ontheKansas
River is used as an example of the floodrouting. Inflow to the
reach is gaged on the Kansas River at Lecompton, Wakarusa
River near Lawrence, and Stranger Creek near Tonganoxie. Flow
from the ungaged area of 606 sq mi was estimated from rainfall
records, the rainfall-runoff relationdefined by records of the July
flood, and time distribution graphs for the gagedtributaries to the
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reach. The following coefficients were used with K apportioned

on a mileage basis:

Lecompton to Bonner Springs
Lawrence to Bonner Springs
Tonganoxie to Bonner Springs
Ungaged to Bonner Springs

K X
(hours)
14 0.25
11 .25
10 .25
0

The total of the gaged tributaries routed to Bonner Springs plus
the estimate for the ungaged area is shown on figure26., The
total routed hydrograph is compared with the actual flow at
Bonner Springs on this same figure. The hydrographs are in good

agreement,
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Figure 26. --Comparison between hydrographs of measured and
routed discharge of Kansas River at Bonner Springs, Kans.

RECORDS OF PREVIOUS FLOODS

Although the July 1951 flood exceeded any that has occurred in
the same area since 1844, a brief discussion of previous floods
is included here for comparison, Data on floods in Kansas are
fairly complete since about 1900; reportson floods have been
issued by many agencies., The great flood of 1903 in the Kansas
River basin is described in a report containing stream-flow data
published by the Geological Survey (Murphy, 1904, pp. 21-78).
Continuous stream-gaging records have been collected by t he
Geological Survey on the Kansas River and majortributaries
since 1918, The same agency collected a few stream-flow rec -
ords in Kansas prior to 1905. The great flood of 1903 created
an interest in river stages, and many river-stage stations were
established and have been operated continuously since 1904 b y
the U. S. Weather Bureau.

The surfacerocks of Kansas are, in general, of pervious nature
in the western half of the state and relatively impervious inthe
eastern half. Annual precipitation in Kansas varies from average
values of less than 20 in. at the western boundary to about 40 in,
in the southeast corner of the state. The monthly distribution
of the rainfall is such that more than one-half of the year's total
falls during the months of May, June, July and August. The
combination of hydrologic factors makes the flood potential high
in eastern Kansas. Although a few floods have occurred outside
of the period April-September, most flooding occurs during that
period of heavy precipitation. In most of Kansas, river channels
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are winding, low-banked, and much lined with trees, so that the,
main-channel conveyance per unit cross-sectional area is low.
Observation of the flood plains of Kansas streams indicates that
frequent overflows occur-- overflow channels generally parallel-
ing the main channel show evidence of repeated floods. In almost
every year overflows have occurred onsome stream in Kansas- -
many of these overflows do not cause much damage. Information
published by the U. S. Weather Bureau on major floods in Kansas
is listed in table 9; data subsequent to 1920 have been omitted be-
cause of the availability of Geological Survey gaging records that
contain flow data. A specialreport (Follansbee and Spiegel, 1937)
was issued by the Geological Survey for the 1935 floodont he
Republican River.

Table 9. --Years of known major floods in Kansas
prior to 1920, 1/

Year

Basin and stream

1826
1844
1858
1867
1885
1895
1903
1904
1908
1915
1919

1877

Missouri River Basin

Kansas River
Republican River
Blue River
Solomon River
Sdline River
Smoky Hill River

(above Saline River}
Marais des Cygnes-
Osage River

Arkansas River Basin

[l
bl
E
]
[
»
»
»

MM MK KN
M

MoM oKX

[

Upper Arkansas x| - < |x
(in Kans.)
Neosho River x| x X X1 X
Cottonwood River X
1/ From data published by the U. S. Weather Bureau in Kan-
sas State Board of Agriculture, Climate of Kansas, 1948, p. 279.
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Outstanding floods haveoccurred in Kansas prior to1951,
in 1844, 1903, and 1935. The 1844 flood was caused
by a storm and conditions similar to those which caused the Jul y
flood. Extensive research on the 1844 floodhas been made by
Mr. Snowden D. Flora, formerly of the U. S. Weather Bureau,
and some of the data collected by him and published in the Topeka
Daily Capital (Conklin, 1952) are as follows:

The cause of the 1844 flood, which crested at Kansas City, Mo,,
June 15 of that year, was the same as that of the floods of 1903
and 1951 - prolonged and heavy rains over a wide area ¥ ¥ ¥ g
total of 27, 43 inches fell in May and June,

The diary of the Rev, Jonathan Meeker, missionary * * *
Ottawa, mentioned almost continuous rains from May 7 to June
10 and a great flood of the Marais des Cygnes. The diary of
Father Hoechen of the Pottawatomie Mission reported that it
rained for 40 successive days and that great floods covered the
country.

According to Indian legend, the 1844 crest cametothe present
location of the southwest corner of the Kansas State Colleg e
campus (Manhattan). Levels * * *showed that the markwas
6.5 feet above a nearby 1951 high-water mark.

A summary of the stages of the 1844 flood alongthe Kansas River
as compared with the 1951 flood is published inthe Kansas Histor-
ical Quarterly (Flora, 1952),

Evidence collected by the Corps of Engineers shows that a great
flood on the Neosho River also occurred in 1844. Many of the
1844 flood dataare of value only to show that a greatflood occurred,
but along the Missouri River downstream fromthe Kansas River
the data have greater reliability and discharges have been com-
puted by the Corps of Engineers (see Missouri River data table 6).

The 1903 flood has been well described in a previous report of
the Geological Survey (Murphy, 1904, pp. 21-78). The following
corrections should be applied to errata in that report:

Plate VIII - Captions A & B should be interchanged. The bridge
shown in A is the existing (damaged and not in use) structure at
Lecompton. The bridge shown in B has been replaced since 1903
by a concrete arch structure.

Plate IX - A - The view is from top of the National Bank,
Lawrence, Kans., not Lecompton.
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The followingtabulation shows the crest stages of the Kansas
River at several gage points during the 1903, 1935, and 1951 floods:

Year Ogden Wamego Topeka Lecompton
(ft) (ft) (ft) (ft)
1903 28.5 26,3 a32.7 27.9
1935 28.0 23.8 b26. 6 ---
1951 30.5 27.6 36.3 30.2

a. U.S. Weather Bureau gage at site one half mile down-
stream,

b. At site 14 miles downstream at datum 1.74 ft lower.

During field operations following the July 1951 flood, W. H.
Goines of the Geological Survey determined thefollowing infor-
mation on relative heights of great floods on the Big Blue River
at the site of the gage in use 1895-1905:

Stage 1/
Date (ft)
May 31, 1903 35.8
June 1908 35.8
June 1941 34.1
July 12, 1951 33.0

1/ Referred to datum 1895-1905

FLOOD-FREQUENCY

By Tate Dalrymple

A preliminary study has been made of flood frequency and wag-
nitude in the State of Kansas excepting most of the Arkansas River
basin. This generalized study was based onall availabledischarge
records in Kansas and some in adjoining States.

The magnitude-frequency relations were determined by relating
mean annual floods to the size of drainage areas and developing

regional flood-frequency curves expressedinterms of ratioto th e
mean annual flood.

Figure 27 is a map of Kansas showing the areas (lettered A-E)
for which flood-frequency relation have been calculated.

Figure 28 shows curves relating mean annual floods to drainage
area, for points along the Kansas River main stem and for points

along the Missouri River main stem from St. Joseph, Mo., tothe
mouth,
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Figure 29A shows curves relating mean annual floods to drain-
age area, for regions delineated in figure 27. These curves apply
to all streams excepting the main stems of the Kansas a nd
Missouri Rivers, to which figure 28 applies.

Figure29B shows curves defining the relationship of peak dis-
charge (expressed in terms of ratio to the mean annual flood) to
frequency of occurrence, It applies to the entire Kansas River
basin, includingthe main stem, except for a small undefined area
along the Smoky Hill River from Kanapolis Reservoir t o Salina,
Kans,, and to the Missouri River main stem, from St, Joseph,
Mo., to the mouth.

The flopod-frequency graph for any particular site on a stream
may be obtained by the following procedure:

(1) Determine the size of drainage area at the site.
(2) Determine from figure 27 inwhichregionthe stream lies.

(3) Determine the mean annual flood from figure 28A if on a
tributary stream, from figure 28 if on the main stem Kansas of
Missouri Rivers,

(4) For any recurrence interval,determine the ratio to mean
annual flood, using figure29B. Maultiply the ratioby the mean
annual flood determined in (3). If a completefrequency graph is
desired, it may bedefined by plotting, on any type of graph paper,
values determined for several recurrence intervals.

The frequency relationships developed here are properly
applicable to recurrence intervals not greater than50 years,
based on the range of time covered by available discharge ree-
ords. Peak discharges in this area during the 1951 floods gen-
erally represent recurrence intervals considerably higher than
50 years. A conception of the possible frequency involvedat any
site may be obtained by computing the ratio of the 1951discharge
to the mean annual flood [&etermined as in (3) abovej and by
noting the position of this ratio with respect tothe applicable
curve of figure 29B. There is no assurance that the frequency
curves can be extrapolated beyond 50 years on the basisof the
shapes as shown.

FLUCTUATIONS OF GROUND-WATER LEVELS
By V. C. Fishel
Cooperative investigations of the ground-waterresources of

Kansas werebegun in 1937 by the Geological Survey in coopera-
tion with the State Geological Survey of Kansas, the Division o f
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Sanitation of the State Board of Health, and the Division of Water
Resources of the State Board of Agriculture. Also, since 1946,
ground-water investigations have been made in Kansas by the
Geological Survey as a part of the Interior Department'’s devel -
opment program of the Missouri Basin, An extensive observation-
well program has been an essential part of these ground-water in-
vestigations. During 1951, water-level measurements were made
periodically in 867 wells in 71 counties in Kansas. In most of
these wells the water level is measured weekly or monthly, butin
a few- it is measured quarterly. Eleven wells are equipped with
automatic recording gages. Some of the wells are in valleys and
were directly affected by flood waters. Othersare ontheuplands
and receive ground-water recharge only from infiltration of pre-
cipitation.

A very close relation exists between the geology of Kansas and
the infiltration of precipitation and the corresponding surface
runoff into the streams. Much of western Kansas is underlain by
the Ogallala formation of Tertiary age. The Ogallala formation
consists of thick deposits of calcareous sand, gravel, and sandy
clay. Locally these deposits yield large supplies of water for
irrigation, industrial, and municipal use. Deposits of sand,
gravel, and silt underlie high-level terraces along many of the
larger stream valleys in the State. In general the terraces rep-
resent: older, higher flood plains of the rivers which have since
cut their channels deeper and developed new flood plains. T he
terrace deposits are generally permeable and therefore readily
absorb water directly from rainfall and from the runoff from ad-
jacent uplands. Alluvium is the deposit built up bythe present
streams in their valleys. It resembles terrace depositsin being
loosely consolidated and, where coarse, capable of yieldinglarge
quantities of water to wells,

Much of north-central and eastern Kansas is underlain by con-
solidated rocks of Cretaceous, Permian, Pennsylvanian a n d
Mississippian age. These rocks consist principally of beds o f
limestone and shale and some sandstone and sandy shale. L o-
cally these older deposits yield abundant supplies of water of ex-
cellent quality for stock and domestic use, and they furnish the
municipal supply for many towns. In many areas underlain by
these rocks, however, it is difficult to obtain a well-water supply
of suitable quantity and quality even for domestic use. The stor-
age capacity of these rocks is small in comparisonwith that of the
thick deposits of the Ogallala formation in western Kansas. Thus,
inKansas the ground-water supplies are meager inthe eastern
part of the State where the precipitation is fairly high but much
more plentiful in western Kansas where the precipitation is
low. In western Kansas the land surface is comparatively flat and,
although the soils have a low infiltration capacity, the surface run-
off is very small, Of the water absorbed by the soil probably
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not more than about a quarter of an inch reaches the water table
in the average year and the remainder is returned to the atmos-
phere by evaporation and transpiration. Generally less than half
an inch of the annual precipitation leaves the basins in western
Kansas as stream flow.

In central and eastern Kansas the land surface is more rolling
than in western Kansas and a greater percentage of the precipi-
tation reaches the streams by direct surface runoff. However,
because of the higher annual precipitation more water is absorb-
ed by the soil and more water reaches the water table thanin
western Kansas, but the greater excess of precipitation over in-
filtration in eastern and central Kansas causes more floods.
Much of the water that reaches the water table is discharged in-
to the streams, whereas in western Kansas much of the rel a-
tively small amount of ground-water recharge is disposed of by
evaporation and transpiration at the edge of the High Plains.

The principal source of ground water is precipitationas rainor
snow. A part ofthe precipitationfalling onthe surface percolates
vertically downward through the earth until it reaches the zone
of saturation; recharge thus is intermittent. Discharge of ground
water, which occurs by evaporation and transpiration, seepage
into streams, and discharge from wells and springs, is a rela-
tively continuous process, so that the ground-water levels are
receding except during and immediately following periods of pre-
cipitation, at which time the ground-water reservoirs may be
replenished,

Four wells were selected to show the rise in water levels
caused by the high precipitationin 1951 and preceding years, The
locations of these wells are showninfigure 30, Wells 11-15-16c,
15-2-18cdd and 24-33-9aa are in the alluvium of Kansas Valley,
Smoky Hill Valley, and Arkansas Valley, respectively. Well
25-1-26bd is in the McPherson formation, an upland terrace
deposit.

The hydrograph of well 11-15-16c is shown infigure 31, This
hydrograph is forthe 6-month period May 1to October 31, 1951,
and includes the time of the Kansas River flood of July 1951, On
May 1 the water level was 24,7 ft below the land surfacte., Pre-
cipitation during May and June raised the water level to 21,8 ft
on July 1. The storm that caused the July flood began onJuly
9 and continued through July 13. The flood in the Kansas River
reached a peak stage at Topeka at 6:30 a. m. onJuly 13. The
ground-water level began rising rapidly on July 11 and rose
about 12 ft by noon on July 14 and then rose an additional 0.2 ft
by noon on July 16. At the highest stagethe water level was 8.9
ft below the land surface, After its crest on July 16 the water
level declined about 5,0 ft by July 31 and an additional 3.0ft by
August 25. Precipitation during the last week in August and the

-
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Figure 31, --Hydrograph showing rise of water level in Topeka
well 11-15-16c during May to October 1951.

first two weeks of September caused the water level to rise 3.5
ft by September 10, and it then declined 5.0 ft by October 31, On
October 31 the water level was still 7.6 ft above its level on May 1.

¢ In 1940 the ground-water levels in Kansas were at a very low

level as a result of the low precipitation durirg the preceding de-

cade. Since 1940 the precipitation in Kansas has been above or

near normal. In response tothe high precipitationthe water lev-

els in Kansas have risen materially during the last 10 years, cul-
minating in the highest recorded level during the flood period of
1951. The response of the ground-water levels to the high pre-

cipitation is shown by the hydrographs of the three wells in fig-

ure32. The water level in well 24-33-9aa in southwestern Kan-
sas reached its highest level in June because the highprecipi-

tation in southwestern Kansas occurred earlier than that in t he
Kansas Valley. The water level in well 24-33-9aa was 10, 6 f t

below the land surface on January 1, 1940, It was only 1.6 ft be-

low the land surface on June 3, 1951. The water leveldeclined
to 4.8 ft on December 31, 1951, but was still higher than any re-

corded level prior to 1951.

The highest recorded water levels inwells 15-2-18cdd and 25-1 -
26bd occurred in July 1951 atthe time of the high precipitation in
central and eastern Kansas.
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Figure 32, --Hydrographs showing rise of water level in
selected wells during decade ending 1951.



KANSAS-MISSOURI FLOODS OF JULY 1951 235
SELECTED BIBLIOGRAPHY

Alexander, Verne, 1951, Reappraisal of flood control objectives
indicated by Midwest flood of July 1951: Civil Engineer-
ing, vol. 21, no. 11, pp. 640-643.

Carr, J. A,, 1951, Some aspects of the heavy rains over eastern
Kansas, July 10-13, 1951: Monthly Weather Rev., vol. 79,
no. 7, p. 147.

Congressional document, 1935, 73d Cong., 2d sess., H.Doc. 195.

Conklin, Arthur, 1952, Flood of 1844 still “Granddaddy of them
all”, retired federal meteorologist claims: T op eka
Daily Capital, vol. 26, no. 17, p. 16A.

Corps of Engineers, Department of the Army, 1951: Interim re-
port on storms and floods in the Kansas City District.

Flora, S. D., 1952, The great flood of 1844 alongthe Kansas and
Marais des Cygnes Rivers: Kansas Historical Quarterly,
May 1952, vol. 20, no. 2, pp.73-81.

Follansbee, Robert, and Spiegel, J. B., 1937, Flood on Republi-
can and Kansas Rivers May and June 1935: U. S. Geol.
Survey Water-Supply Paper 796-B.

Kansas flood control and water conservation Committee, 1929: Re-
port to Governor of Kansas, State printer, Topeka.

Kansas State Board of Agriculture, 1948: Climate of Kansas, vol
67, no, 285, pp. 279-296,

MecCarthy, G. T., 1938, Unpublished manuscript, Conference o f
the North Atlantic Division, Corps of Engineers, Depart-
ment of the Army.

Metzler, D. F., 1952, Emergency sanitation lessons from t he
1951 flood in Kansas: Am. Jour. Public Health, vol. 42,
no. 4, pp. 364-372.

Murphy, E. C., 1904, Kansas floods and hydrographic data, in
Destructive floods in the United States in 1903: U.S.Geol.
Survey Water -Supply Paper 96, pp. 21-78.

St. Mary's College (Kansas), 1890, Father Hoechen's diary: The
Dial, vol. 2, no. 2, p. 17.

Swenson, Bennett, 1938, Rivers and floods: Monthly Weather Rev.,
vol. 66, no. 6, pp. 188-191.

U. S. Weather Bureau, 1951: Climatological Data, Kansas, vol.
65, nos. 5-7.

, 1951: Climatological Data, Missouri,vol,

55, nos. 5-7. .

, 1952, Kansas-Missouri floods of Ju l y
1951: Technical Paper 17.

U. S. Geological Survey, 1951: Water resources review, May,
June, July.

Water Resources Division, 1951 Kansas-Missouri Floods of July
1951: U. S. Geol. Survey Circular 151.







Abilene, Kans,,
Abstract........
Acknowledgments ...........
Administration and personnel
Agency, Mo., Platte River near.
Alton, Ill., Mississippi River at...

Smoky Hill River near,

Alton, Kans., South Fork Solomon River at 87
Altoona, Kans., Verdigris River near,, 166
Amboy, Nebr., Elm Creek at.. 59
Angus, Nebr., Little Blue River al 96
Arkansas City, Kans., Arkansas River at 157
Arkansas River at Arkansas City, Kans. 157
at Dodge City, Kans. .... 150
at Garden City, Kans. 149
at Great Bend, Kans. ., 152
at , Okla. 163
at Syracuse, Kans, . 148
at Tulsa, Okla. .... 164
at Van Buren, Ark. . 197
at Wichita, Kans. .. 154
near Coolidge, Kans. 147
near Kinsley, Kans, 151
near Muskogee, Okla. 196
near Sallisaw, Okla. 197
Salt Fork, near Tonk , Okla, . 162
A ta, Kans,, i Creek at .. 158
Bagnell Mo., Lake of the Ozarks near. 140
Bagnell, Mo., Osage River near..... 141
Barnetson, Nebr., Big Blue River at 95
Beaver City, Nebr., Beaver Creek at ., 53
Beaver City, Nebr., Sappa Creek near. 54
Beaver Creek at Cedar Bluffs, Kans. .. 53
at Ludell, Kans. ............ 52
near Beaver City, Nebr. . 53
Beloit, Kans., Solomon River at. w. 89
bl aphy, sel d.... 235
Big Blue River at Barneston, Nebr. 95
at Blue Rapids, Kans. 99
at Marysville, Kans, . 96
at d Kans. 100
near Crete, Nebr. ....... 94
near Manhattan, Kans, ., 101
Big Bull Cregk near Hillsdale, Kans. 131
Big Creek near Hays, Kans. . 72
Big Sugar Creek at Farlinville, . 134
Blackwater River at Blue Lick, Mo. ...., 121
Bloomington, Nebr., Republican River near. 57
Blue Lick, Mo,, Black River at 121
Blue Rapids, Kans., Big Blue River at...... 99
Blue River near Kansas City, Mo. ........... 113
Bonner Springs, Kans., Kansas River at 111
Boonville, Mo., Missouri River at ....... 121
Boonville, Mo,, Petite Saline Creek near. 123
Bow Creek near Stockton, Kans. ........... 84
Brownington, Mo., South Grand River near. 139
Burlington, Kans., Neosho River at.......... 186
Carrollton, Mo., Wakenda Creek at 118
Cedar Bluff Reservoir near Ellis, Kans. ......... 70
Cedar Bluffs, Kans., Beaver Creek at.. 53
Cedar Creek near Cedar Point, Kans. . 182
Cedar Creek near Pleasant View, Mo, .... 137
Cedar Point, Kans., Cedar Creek near. 182
Center Creek at Franklin, Nebr. ... 58
Chanute, Kans,, Neosho River near 188
Chariton River near Keytesville, Mo. .. 119

Cheney, Kans., North Fork Ninnescah River near 155
Chester, 1., ppi River at 146

INDEX

Page
Chikaskia River near Corbin, Kans. .... 162
Cimarron River at Perkins, Okla. ...... 164
Claremore, Okla., Verdigris River near. . 179
Clay Center, Kans., Republican River at. 64

Clifton City, Mo., Lamine River at ...
Climax, Kans., Otter Creek at..........
C ce, Okla., ho River near
Concordia, Kans., Republican River at
Coolidge, Kans., Arkansas River near.
Corbin, Kans., C| River near.
Cottonwood Falls, Kans,, Cottonwood River at.,.
Cottonwood River at Cottonwood Falls, Kans. ...
at Emporia, Kans, ...
near Marion, Kans.
Council Grove, Kans., Neosho River at
Cow Creek near Lyons, Kans.
Coyville, Kans., Verdigris River near....
Crest stages, flood
Crete, Nebr., Big Blue River near .....cccacecanns

Crooked River near Rich d, Mo.
Dx flood .... veeeraces
Decaturville, Mo., gua River near.

Delaware River at Valley Falls, Kans.
Discharges, ement of flood,

Discharges, summary of flood ..........
Dodge City, Kans., Arkansas River at
Downs, Kans,, North Fork Solomon River near..
Elkader, Kans., Smoky Hill River at..
Elk City, Kans., Elk River near...
Elk River near Elk City, Kans. .....
Ellis, Kans., Cedar Bluff Reservoir near
Ellis, Kans., Smoky Hill River near.......
Elisworth, Kans., Smoky Hill River at.
Elm Creek at Amboy, Nebr.
Emporia, Kans., Cottonwood River at,...
Endicott, Nebr,, Little Blue River near.
Enterprise, Kans., Smoky Hill River at .,
Erie, Kans., Neosho River near.
Eureka, Kans., Fall River near
Excelsior Springs, Mo., East Fork Fishing

Fall River at Fredonia, Kans.
near Eureka, Kans.
near Fall River, Kans. .

Fall River, Kans., S:lli River near.

Fall River, Kans,, River Reservoir ne;

Fall River Reservoir near Fall River, Kans. .

Farlinville, Kans., Big Sugar Creek at...

Fayette, Mo., Moniteau Creek near.......

Fishing River, East Fork, at Excelsior

Springs, M6. ..icieeccicninnenn

Flood-crest stages.

Flood d

Flood dlscharges,

Flood frequency

Floods, general description of .......cccieceiancenne

Flood stages, y of ..e0

Fort Gibson, Okla., Fort Gibson Reservoir near

Fort Gibson Reservoir near Fort Gibson, Okla. .

Fort Scott, Kans., Marmaton River near

Franklin, Nebr., Center Creek at.

Fredonia, Kans., Fall River at...

Fulton, Kans., Little Osage River at

Garden City, Kans., Arkansas River at..

Garnett, Kans,, Pottowatomie Creek nea:

Gasconade River near Rich Fountain, Mo. ........

Gove, Kans,, kberry Creek at

ement of ....

237




238

Grand River near Summer, Mo. ............
Great Bend, Kans., Arkansas River at ..
Ground-water levels, fl on of .,
Guide Rock, Nebr., Republican River near.
Hackberry Creek at Gove, Kans. ...
Hardy, Nebr., Republican River near ....
Hays, Kans., Big Creek near..,......
Hermann, Mo., Missouri River at,.
Hermitage, Mo., Pomme de Terre River a!.....
Hillsdale, Kans., Big Bull Creek near..
Hundred and Ten Mile Creek near
Quenemo, Kans. ....ccccvvemiiacenienns
Hydrologic and hydraulic studies, special
Independence, Kans., Verdigris River at.........
Inola, Okla,, Verdigris River near........
Introduction,...
Iola, Kans., Neosho Rlver at
Neosho River near...........
Jefferson City, Mo., Moreau River near..., .-
Kanopolis, Kans,, Kanopolis Reservoir near....
Kanopolis Reservoir near Kanopolis, Kans.......
Kansas,City, Mo., Blue River near...
Kansas City, Mo., Missouri River at
Kansas River at Bonner Springs, Kans, ..
at Lawrence, Kans.
at Lecompton, Kans.
at Manhattan, Kans,
at Ogden, Kans, ...
at Topeka, Kans, ..
at Wamego, Kans. .
Keytesville, Mo,, Chariton River near.
Kinsley, Kans., Arkansas River near.......
Kirwin, Kans., North Fork Solomon River at....
La Cygne, Kans., Marais des Cygnes River at..
Ladder Creek below Chalk Creek near
Scott City, Nebr.
Lake City, Mo., Little Blue River near
Lake O' the Cherokees at Langley, Okla.
Lake of the Ozarks near Bagnell, Mo. .
Lamine River at Clifton City, Mo. ......,.
Langley, Kans., Smoky Hill River near..........
Langley, Okla., Lake O' the Cherokees at
Langley, Okla., Neosho River near,..
Larned, Kans., Pawnee River near..
Lawrence, Kans., Kansas River at.
Lawrence, Kans., Wakarusa River nea:
Lecompton, Kans., Kansas River at .
Lenapah, Okla., Verdigris River nea.
Le Roy, Kans., Neosho River at,,
Lindsborg, Kans., Smoky Hill River at.....
Little Arkansas River at Valley Center, Kan
Little Blue River at Angus, Nebr,
at Waterville, Kans.
near Endi , Nebr.
near Lake City, Mo. . uieceernccininenns
Little Osage River at Fulton, Kans. .,
Loutre River at Mineola, Mo. .........
Lovewell, Kans., White Rock Creek at
Ludell, Kans., Beaver Creek at.....
Lyndon, Kans,, Salt Creek near...
Lyons, Kans., Cow Creek near.,....
McAllaster, Kans., North Fork Smoky Hill
River near
Malvern, Kans.,, Marais des Cygnes River at..
Manhattan, Kans., Big Blue River near....
Manhattan, Kans,, Kansas River at........
Marais des Cygnes River at La Cygne, Kans.
at Malvern, Kans.......
at Osawatomie, Kans,

Page
118
152
229

59
68
80
72
144

131

i14
135
143

61

52
125
153

66
124
101

94
132
124
129

Page
at Ottowa, Kans. 127
at Trading Post, Kans. ....c.cecoveeseeasseeiceness 133
near Ottowa, Kans. ..... 128
near Quenemo, Kans. ... 127
Maries River at Westphalia, Mo. . 142
Marion, Kans., Cottonwood River near 181
Marmaton River near Fort Scott, Kans. 136
Marysville, Kans., Big Blue River at .. 96
Mentor, Kans., Smoky Hill River near. 78
Miami, Okla:, Neosho River at 192
Milford, Kans,, Republican River at 85
Mill Creek at Paxico, Kans. .... 103
Mineola, Mo., Loutre River at.. 143
Minneapolis, Kans., Solomon River at . 20
Mississippi River at Alton, Hl. ......... 48
at Chester, Iil. 146
at 8t. Louis, Mo. .......... vreese 145
at Thebes, I, ........ 146
Missouri River at Boonville, Mo 121
at Hermann, Mo. ..... 144
at Kansas City, Mo. 112
at St. Joseph, Mo, ...cc.i... 49
at Waverly, Mo. ..., 117
Moniteau Creek near Fayette, Mo. . 122
Moreau River near Jefferson City, Mo. 123
Muskogee, Okla., Arkansas River near 196
Musselfork, Mo., Mussel Fork near.... 120
Mussel Fork near M 1fork, Mo, 120
Naponee, Nebr., Turkey Creek at. 56
Neosho Rapids, Kans., Neosho River near. 184
Neosho River at Burlington, Kans, ...... . 186
at Council Grove, Kans. 180
at Iola, Kans. ..., 186
at Le Roy, Kans. .. 186
at Miami, Okla. . 192
at Oswego, Kans. 190
at Strawn, Kans..... i85
near Chanute, Kans, 188
near Commerce, Okla. . 191
near Erie, Kans. ......... 188
near lola, Kans, 187
near Langley, Okla. . 194
near Neosho Rapids, 184
near Parsons, Kans. ...... 189
Niangua River near Decaturville, Mo. 140
Niles, Kans., Solomon River at 90
Ninnescah River near Peck, Kans, . 156
North Fork, near Cheney, Kans. . 155
Norton, Kans., Prairie Dog Creek at ....... 55
Oberlin, Kans., Sappa Creek near., 51
Ogden, Kans., Kansas River at.... 93
Orleans, Nebr., Republican River near 51
Osage River at Osceola, Mo. .. 138
near Bagnell, Mo..... 141
near St. Thomas, Mo 142
Osawatomie, Kans,, Marais des Cygnes
RIVEr at coeccuiieiiiiiiniiiiinsnineaivonnnae 128
Osborne, Kans., South Fork Solomon River at.. 88
Osceola, Mo., Osage River at .. 138
Oswego, Kans,, Neosho River at 190
Otter Creek at Climax, Kans. ..... 169
Ottowa, Kans., Marais des Cygnes River at..... 127
Marais des Cygnes River near......cc.oee . 128
Paradise Creek near Paradise, Kans. . 80
Paradise, Kans., Paradise Creek near... 80
Parsons, Kans., Neosho River near.. 189
Pawnee River near Larned, Kans, .. 152
Paxico, Kans., Mill Creek at........... 103
Peck, Kans., Nin h River near. 156




Perkins, Okla., Cimarron River at ..........
Petite Saline Creek near Boonville, Mo. ....
Platte River near Agency, Mo. .........
Pleasant View Mo., Cedar Creek near.
Pomme de Terre River at Hermitage, Mo.
Pottawatomie Creek near Garnett, Kans, .
Prairie Dog Creek at Norton, Kans.
near Woodruff, Kans. .........ccceeee
Quenemo, Kans,, Hundred and Ten Mile
Creek Near ...cccciveieieninarirenininieentieasiens
Quenemo, Kans., Marais des Cygnes River near
Ralston, Okla., Arkansas River at ..
Randolph, Kans., Big Blue River at...
Ransom, Kans., Smoky Hill River near
Republican River at Clay Center, Kans.
at Concordia, Kans. ..
at Milford, Kans, ..
at Scandia, Kans.
near Bloomington, Nebr. ..
near Guide Rock, Nebr. ...
near Hardy, Nebr. .....
near Orleans, Nebr. .....
Rich Fountain, Mo., Gasconade River near......,
Richmond, Mo., Crooked River near.......ccooeeeen
Riverton, Nebr., T Creek at
Rose Creek near Wallace, Kans. ...
Rothville, Mo., Yellow River near,
Russell, Kans., Saline River near.....
Russell, Kans., Smoky Hill River near.
Sac River near Stockton, Mo, ......
St. Louis, Mo., Mississippi River at.
St. Joseph, Mo., Missouri River at
St, Thomas, Mo,, Osage River near
Salina, Kans., Smoky Hill River at
Saline River at Tescott, Kans,
near Russell, Kans. .
near Wilson, Kans,
Sallisaw, Okla,, Arkansas River near.
Salt Creek near Lyndon, Kans...........
Sappa Creek near Beaver City, Nebr.
near Oberlin, Kans. .
near Stamford, Nebr, .......
Scandia, Kans., Republican River at....
Scott City, Kans., Ladder Creek below
Chalk Creek near....
Smoky Hill River at Elkader, Kans.
at Ellsworth, Kans. ......
at Enterprise, Kans. ...
at Lindsborg, Kans. .
at Salina, Kans, .
near Abilene, Kans.
near Ellis, Kans.
near Langley, Kans.
near Mentor, Kans, .
near Ransom, Kans.

164
123

50
137
138

INDEX 239

near Russell, Kans. ..., 73
North Fork, near McAllaster, Kans. .......oeees
Soldier Creek near Topeka, Kans.
Solomon River at Beloit, Kans, .....
at Mi lis, Kans.
at Niles, Kans, 12
North Fork, at Kirwin, Kans, ...
North Fork, near Downs, Kans,
South Fork, at Alton, Kans. ...,

South Fork, at Osborne, Kans. .....cccseee 88
South Grand River near Brownington, Mo, 139
Stamford, Nebr., Sappa Creek near. 54
Stockton, Kans., Bow Creek near . 137
Stockton, Mo., Sac River near.... 137
Stranger Creek near Tonganoxie, Kans. 110
Strawn, Kans., Neosho River at. 185
Summer, Mo., Grand River near .. 118
Sylvan Grove, Kans., Wolf Creek near., 82
Syracuse, Kans.,, Arkansas River at ceeenn 148
Tescott, Kans,, Saline River at . 83
Thebes, Hl., Mississippi River at. 148
Thompson Creek at Riverton, Nebr. 58
Tonganoxie, Kans., Stranger Creek near.. 110

Tonkawa, Okla,, Salt Fork Arkansas River near 162

Topeka, Kans., Kansas River at......c.cecovees . 104
Topeka, Kans., Soldier Creek near............ 105
Trading Post, Kans., Marais des Cygnes

River at, 133
Tulsa, Okla., Arkansas River at..,....cccoerseenees. 164
Turkey Creek at Nebr. 56

Valley Center, Kans., Little Arkansas River at, 153
Valley Falls, Kans., Delaware River at ........... 106
Van Buren, Okla,, Arkansas River at ...
Verdigris River at Independence, Kans.
near Altoona, Kans. ....
near Claremore, Okla
near Coyville, Kans, .
near Inola, Okla,
near Lenapah, OKla. wi.ceeviecriniinsasnens
Wakarusa River near Lawrence, Kans, .
‘Wakenda Creek at Carroliton, Mo.
Wallace, Kans., Rose Creek near..
Walnut River at Winfield, Kans. .......
Wamego, Kans., Kansas River at....
Waterville, Kans., Little Blue River
Waverly, Mo., Missouri River at ...
‘Westphalia, Mo., Maries River at ..
White Rock Creek at Lovewell, Kans.
Whitewater Creek at Augusta, Kans.
Wichita, Kans., Arkansas River at.....
Wilson, Kans,, Saline River near....
Winfield, Kans., Walnut River at ,,
Wolf Creek near Sylvan Grove, Kans.
Woodruff, Kans., Prairie Dog Creek near
Yellow River near Rothville, Mo. ....cc...e.

U. 5. GOVERNMENT PRINTING OFFICE : O—1952






