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FLOOD ON REFUBLICAN AND KANSAS RIVERS, MAY AND JUKE 1036

By Robert Follansbee snd J. B, Splegel

ABSTRACT

An unasuelly heavy storm of cloudburast Intensity in eastern Colorado
and western Nebraska during the night of May 30-31, 1935, whieh followed
two perlods of general rainfall over the Republlcan-EKansas River Basin
earlier in the month, produced the greatest flood of record in the upper
part of this basin and a flood nearly as great as any previously recorded
on the lower part of the basin below Junction Clty, Kans.

The area of heaviest rainfall contalned no precipitation stations of
the TUnited States Weather Buresu, but records cbiained by loeal residenta
who measured the rainfall in miscellaneous receptacles Indlcate that the
precipitation was 18 to 24 inches at some places In the upper part of the
Republican-Kensas River Basin during the night of May 30-31, Iuring the
pericd May 26 to June 2 the storm extended over the greater part of the
basin, causing local floods on many rivers in Nebraska and Kansas,

The South Fork of the Republican River and the Arikaree River were
the principal sources of the fiood and had the highest crest dlscharges
in second-feet per square mile of any rlvera in the baslin, the crest dia-
charge of the South Fork of the Republican River at Newton, Colo., belng
about 103,000 sscond~feet or B8l.2 aecond-feet per gquare mile of draln-
age area, The crest discharge In second-fest continued to lncrease as
the flood passed dowm the river until a maximun discharge of about
280,000 sscond-fest occurred between Cambridge and Arapahoe, Nebr, Be-
low this polnt the effects of channel and flood-plaln capac{ty in reduc-
ing the ¢rest dlscharge were sufficlent to offset the 1lnflow from tribu-
tary atresms, sc that there was a flattening of the floed crest and a
gradual reduction in the magnitude of the crest dlacharge te 170,000
second~feet at Ogden, Kans., and 120,000 second-feet at the mouth of the
Eensas River at Eansas City, Kens.

The loss of llfe was greatest in the upper parts of the valley in
Colorado and Nebrasks, where the flood ooccurred at night. A botal of
110 llves were lost. The loss of livestool wae 20,605, More than
276,000 acres of farm land were demaged, most of which contained growing
crops or hay. Several hundred miles of highways and railroads were de-
stroyed or damaged, aleo 515 highway dridges and many rallrcad bridges.
The number of homes destroyed or damaged was very large, especlally in
the upper part of the walley, wheres the water rose to unprecedented
helghts, In Kansas 1,485 homes and 1,552 buildings obher than homes
were flooded,

The river wmeasurement stations maintained by the Geological Survey
and cooperating parties in NHebrasks and Xsnaas were in operation through-
out the perled of the flood with the exception of § stations that were
destroyed or rendered inoperative, Determinatlons of discharge at these
b statlons were made Ifrom flood marks and data obtailned by observers. In
addition to information regarding maximmwm discharges at statlions on the
Republican and Eansas Rlvers during the flood of May and June 1935, con-
tained elsewhere in thlis report, the mean dally discharge for this peried
505162 stetlons in the Republican-Esnsas River Basin 1ls given in the
;ables,

It appears that other floods, especially that of May and June 1903,
have been greatsr than that of May and Juns 31936 for the Kansas River be-
lon Junotion City, although the flood of 1936 was the greatest flood that
had ogourred In the upper part of the Republicap-~Eansas Rivey Basin dup-
ing the perlod of hilstorieal record., The flood that ocourred in the
spring of 1844 apparently exoeeded the flood of 1503 in the lower part of
the basin and is believed to be the maxirmm flood of wecord on the Eansas
Rlver, although n¢ definite information is available as to its helight or
magni fude.

21



20 CONTRIBUTIONS TO HYDROLOGY, 1937

INTRODUCTION

After a month of preater than normal precipltatlion, exceptionally
heavy rains during the anight of May 30-31, followed by moderately heavy
rainfall during the next 2 days, csused the greatest flood on the Republl.
can River that had occurred during a perlod of at least Y0 years and, ton-
sidering its magnitude as compared with other known floods of the Republi-
can River, probably the greatest flood for a emeh lomger perlod.

The Republican Rlver Velley from the sastern part of Colorado to Junc-
tion City, Kens., & distence of over 350 miles, was overf{lowed for & width
ranging from three-quarters of a mile to 1% miles, with a loss of more than
100 1ives, the destruction of much llvestock and most of the bulldings in
the overflowad area, and great damage to thousands of acres of righ farm
land by deposits of sand brought down by the flood waters. Nearly all the
highway bridges over the river were elther destroyed or rendered Impassable,
and the highway along the velley was washed out ln meny places, On the
main line of the Burllngton Route from Chicago and St. Louls to Denver about
40 milles of track was destroyed, and the line was out of commission for 3
weeks,

The high water in the Kansas River Valley below Junctlon Clty, Eens.,
was caused primarily by the flooed of the Republican Rlver rather than by
flood water from othsr tributaries. At the times the peak of the Hepublican
River flood reached Junction City the Smoky Hill River, which unites with
the Republican River to form the Kansas River at Junctioen City, was supply-
ing leas than 8 percent of the teotal flow measured at Cgden, Kana., 7.5
miles below Junction Clty. The Blg Blue River, which joins the Kangas
River from the north at Menmhsttan, was at bank-full atage because of heavy
reinfall over partas of 1ts drainage basin in scoutheastern Nebraska and
northeastern Kansas and added sbout 22 percent to the flow of the Kansags
River at Manhattan., Other tributariss joining the Kansas River below Man-
hattan were not at abnormally high stages, and therefors the temporary
storage afforded by channel capacity served to reduce the peak discharge
from about 180,000 sécond-feet, estlmeted as the sum of the discharges of
the Kansas and Blg Blue Rivers at Manhattan, to about 177,000 second-feet
at Wemego, 164,000 second-feet at Topels, and 122,000 second-feet at
Bonner Springs, Xans. It 1s prcheble that the peak of the discharge of
the Big Blue River reached Manhattan ahead of the peak in the Kansas River

by & few hours, but their ldentitles were merged at Wamego, Because of
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the redustion in peek discherge by the time the flood peak resched Kansas

City, the levees wers able to pass it safely into the Misgourl River,
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RAINFALL
Causes and intensity

Tne immediate cause of the flood was a rainfall of cloudburst Inten-
sity in eastern Colorado and western Nebraska during the night of May
30-%1, During two periods earlier in the month general rainfall had oc-
curred over the Republican~Kensas River Basin. In the first pericd, May
12-22, from 2 to § inches of rain fell, and in the second perled, May
26-29, there was 1 inch or less over the area in northeastern Colorado,

3% inches or more in southwestern Nebraska, and 6 inches at some places in
eastern Kansas. As a result of these two periods of rainfall the rivers
reached fairly high stages a few days before the time of the major flood,
and the soll was in ccendition %o afford a high percentage of run-off from
the storm of May 30-3%1. In Nebraska and Kensas the flood was augmented
by heavy rains that occurred during the next 2 days. (See pl, 10,)

The daily wesather maps for the perliod from May 28 to June 3 show that
an area of high pressure {more than 30.1 1lnches) appeared over the prov-

inee of Alberta on Mey 28. It gradually worked eastward and by May 31
was loocated over the Great Lakes, and the pressure had increamsed to 30.2
inches, On May 28 an area of low pressure (29,7 inches) was present over
Arizone, and by May 30 it had moved over New Mexlco, with & pressure of
29.65 inchea. On the evening of May 30 the low area was aver southwestern
Colorado, and its trend was northeasstward, toward the high-pressure area.
Ag the oiroulation of alr around a low-pressure area is counterclockwiase,
the air currents on the south side had an easterly and northerly direction,
bringing in warm molsture-laden alr fram the Gulf region. At the same time
the direction of the alr currents from the acuth side of the high-pressure
ares was westerly and soubherly, carrying moisture from the Lake region.
There were thus two bodies of molsture~laden air moving in opposite di-
rectlong, end at their line of contact heavy precipitation occurred, which
on the night of May 30 was concentrated in sastern Colorado and western
Nebraska. Experience has shown that the relative positions of the high-
pressure and low-pressurse areas at that time are those which are most
favorable for heavy precipitation in southeastern Colorado,

In Nebraska heavy rains that fell around Hayes Center and other points
in the Republican River Basin added thelr guota to the run-off, which moved
down the valley sc rapldly that the successive rises in river stages so

noticeable in western Nebraska were obliterated before the flood reached
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the Kensas-Nebraska State line about midnight on June 1, Ralns in Kansas
were heavy enough to create local floods on many rivers, These floods oc~
ourred slightly in aedvance of the arriwval of the flood in the Republican
River Basin and served to rob the onrushing waters from Nebraska of the

channel storage and discharge ocapaclity of the river,
Area of heavy rainfall

The storm that caused the heavy rainfail In the Republlcan Rivoer Basin
during the night of May 30-31 began just east of thé mountains in the fore-
noen of May 30, and in that area local residents measured, chlefly during
the afternoon, as much as 20 inches (including some hall) in stock tanks.
This storm followed & general northeasterly direction across the headwatera
of the Republican River and ended a few miles east of Curtis, Nebr,, on
¥ay 31, The alr-line dlstance from the head of the Republican River in
northeastern Colorado to Curtls, 1s 215 miles. Within this area the rain-
fall was concentreted chlefly in the baszin of the South Fork of the Re-
publican River but extended along the low ridge divlding that basin from
the basin of the Arikaree Rlver nearly to Benkelman, Nebr. Cutslde this
concentrated area there were undcubtedly small areas of intenslve rain-
fall, as shown by the record of 11 inches in gec. 24, T. 6 8., R. 65 W.,
but only 1 inch 2 miles farther south. The accompanying lsohyetal map
(fig. 6), shows the distribution of rainfall from the ¢loudburst storm
of May 30-~31, as plotted from data obtalned by local residents, In the
vicinlty of McCook, Nebr,, a tornado appeared on the afternoon of May 31
et the time of the flood crest, and & strong east wing brought elouds of
dust o that area.

Unfortunately, the areas of heaviest rainfall contained no Weather
Burean precipitatlion stations, and 1t was therefore necessary, in deter-
mining the locatlon and approximate amcunt of rainfall, to obtain from
local regidents such information as could be furnished by thoas who had
meagured the reinfall in fmprovised raln gages. Reporta of such measure-
ments in northeastern Cclorado, southwestern Nebraska, and northwestern
Kansap, together with data reported by the Weather Bureau from its ste-

tlons In those areas, are llsted in the following table:
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There were four dlstinct arees of intenslve precipitation in central
and northeastern Kanses during the perloed May 28 to June 2, Thsse areas
were centered in the vieinlties of Plalnville, Enterprise, Valley Falls,
and Mankato. The area covered by the storm that centered at Manksto In-
cluded a part of the drainage basin ¢f the Solomon River, a tributary of
the Smoky Hill River from the west. At Beloit, Kans, (pl. 11, B), the
Solomon River reached a stage of 34,5 feet (discharge 37,800 sscond-feet)
at 12:30 a.m. June 3, the higheat stage since the river measurement sta-
tion at that place was eatablished in 2920, This stage alsoc was higher
than any flood stage at Belolt reported by the United States Weather
Buresu since observatlons at that place were begun in 1905. During the
same period there were heavy ralng in the upper Big Blue Hiver Basin over
a somewhat elliptlcel area with its major axis epproximated by a line

drawn through the clties of Hebron and Western, 1n socutheastern Nebraska.
TOPOGRAPHY OF THE REPUBLICAN RIVER-KANSAS RIVER BASIN

The area drained by the Republican River and its tributaries in
eastern Colorado, northwestern Kansas, and scuthern Nebrasks is a part of
the Great Plalns and has for 1ts characteristic topography smooth, fiast
surfaces traversed by broed, shallow valleys, In portions of the basgin,
particularly near Haigler, Nebr., cross drainage cutting deeply Into the
underlylng rock has produced deep canyons bordered by precipitous walls,
Trail Canyon, 4 miles east of Haigler, has a fall of 300 feet In less than
2 miles.1 The northwestern part of the basin embraces a small pertlon of
the vast sand-hill area of western Nebraska, which 1s a reglon of rounded
gand dunés and sand ridges, Owing to the light rainfall in the upper pert
of the baslin, the boundaries of thal part are poorly defined. The general
altitude decreases from 5,500 feet at the western edge to 1,500 feot at
the Nebraska~Kensas line,

The Arikeree River, which rises near Limon, Colo., and throughout
much of its course is an intermlttent stream, unites with the North Fork
of the Republicen River at Haigler, Nebr., to form the Republican River.
From this junction the Republican flows eastward to Benkelwan, where 1t
1s joined by the South Fork. Its course is then generally eastward across
southern Nebraska to a point 4 miles east of Supsrior, whers it croasses

the State ilne and contirmes in a southeasterly direction to Junotion City,
e

1 Condra, G. E., OGeology and water resources of the Republloan River
Valley and adjacent areas, Nebraska: U, S, Geol, Survey Weter-Supply Pa-
per 216, p. 8, 1907,
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Kanas, At Junction City the Smoky Hill River, from the west, unites with
the Republicsn River to form the Kansas Rlver, which flows In a general
eagterly direction 136.8 valley miles to the Missourl River at Kensas Clty,

Ths entire Republican-~Kensass River Valley is well provided with tribu-
tary dstreams, snd numerous tributaries joln the main rlver, both from the
north and from the south., Many of these tributaries are comparatively
short, with a total fall of 200 to 300 feet, so that storm run-off is de-
1iversd quickly from them to the main stream,

The Republican River flowsg through & valley which, throughout mosgt of
its course, has a width of 2 to 3 mlles, with bordering uplands rising 100
to 200 fest above the wvalley floor. The maln valley and those of its prin-
clpel tribvutaries are bordered by a definlte aystem of terraces,

The topography of the Kensas River Valley, below Junctlon City is
similar to that of the Republilcan River Velley except that the bordering
uplands ere lower and the river la somswhat meandering, with wide oxbows,
The principal tributaries of the Republican~Kansas River systew are llsted
in the following tabler

Altitudes end distances in Republican-Kanaas River Basin

{Pigures in parenthesss represent distances in river miles and the corres-
ponding descent in feef per river mile, Other figures are -for valley
miles.,

Altitude Distence (miles) “Descent (ieet)
at “From

Place Trom
low water Kensas place to  Total Por mile
(feet) City place
Arikaree River:
Cope, Coloe 4,150 520 0 20)
Horth of Idaslia, Colo. 3,800 480 31 (35} 550 17.7 (18,7
Haigler, Hebr, 3,245 4562 27 (28) 355 13,1 (12.7
Republlcan River, Nebr.:
Haigler 3,245 462 9 (p)
Parka 3,090 461 11 {18&) 186 14,1 (10,3)
Benkelman 2,956 43¢ 12 (14) 135 11.2 {9.8)
South Fork of Republican
River:
¥awton, Colo, 3,635 489 0 (9)
St. Francis, Xana. 3,275 464 26 {25) 260 10,4 (10.4
Benkelman, Nebr. 2,965 439 26 {27) 320 12,8 (11.9
Republican River, Nebr.:
Benkelman 2,956 439 ] %0)
Max 2,890 4351 8 (8} 65 8,1 (8.1}
Trenton 2,650 411 20 (24) 240 12.0 (10.0)
Culbertsen 2,660 401 10 {10) 20 9.0 9.0%
MeCook 2,475 591 10 (14) a5 8,5 (6.1
Cambridge 2,240 366 26 (29) 235 9.4 Ea.l)
Arspahoe 2,140 352 14 (17) 100 el (65.9)
Oxford 2,045 538 14 (19% 95 6.8 is.ﬂ)
Alms, 1,925 320 18 252 120 6,7 (3.8
Bloomington 1,820 302 18 25% 108 5.8 (4,8
Red Cloud 1,670 274 28 §41 150 B.4 (3.7
Superior 1,636 249 26 (27) 136 5s:4 (5.0}
Hexdy 1,508 242 7 {8) 30 4,3 (3.8)



FLOOD ON REPUBLICAN AND KANSAS RIVERS, MAY AND JUNE 1935 31

Altitudes and distances in FRepublican-Kansags River Basin ~ Continued.

“AItitude Distance (mlles) “Deacent (Ieet)]
Place at Trom From
low water Eansas place to Total Par mile
{feat) City place
Hepublican River, Kans.:
Scandia 1,424 225.3 16.7 81 4,8
Concordia 1,338 R207.3 18.0 86 4,8
Clay Center 1,160 170,3% 37.0 178 4.8
Wakefield 1,120 156.8 13.6 40 3,0
Milford 1,006 150,0 8,8 24 3.5
Junction City (water
plant} 1,066 138.7 11,3 40 3.6

Junction of Republican
River and Smoky Hill
River 1,04% 136.8 1.9 9 4.7
Eensas River and tribu-~
taries, Kans.i

Ogden 1,028 129,3 . 746 25 3.3
Meanhattan feictel 117.8 11.6 33 2.9
Big Blus River @B 115.3 106 4 2.7
Wamego 985 103.5 12,8 30 243
Vermillion Hiver 241 av.8 6.6 14 2,5
Topeka 866 66.0 31.9 as 2.7
Scldler Cresk 864 65,1 9 2 2,2
Delaware River 824 50.5 14,6 0 2.1
Lecompton 823 50.0 W5 1 2,0
Lawrence 800 59,8 10.2 23 2.3
Wakarusa River 780 31.8 B.2 20 2.4
Stranger Oreek kA 27.2 4,4 10 2.3
Bonner Springs 74483 17,0 10,2 22 2.2
Junction of Kensas River

and Missourl River 718 0 17.0 50 i,8

Smoky H11l River and tribu-

taries, Kans.:
Ellaworth 1,507 251,8 0
Lindsborg 1,208 207.8 44.0 209 4.8
Mentor 1,232 193.0 14.8 66 4.5
Salina 1,200 185.8 7.2 32 4,4
Saline River 1,176 180,4 Sed 25 4,6
Solomon River 1,140 172.6 7.8 36 4,6
Solomoen 1,140 172.56 .1
Abilene 1,188 164.0 B.B 12 1.4
Enterprise 1,100 1568,.4 5.6 28 5.0
Chapmen 1,084 152.4 6.0 16 2.7
Juoction City dem 1,055 159.1 13,3 29 2.2
Junctlon of Bmoky Hill

River and Republiocan

River 1,047 136,88 2.3 8 3.6

Solomon River, Eans.:

Beloit 1,339 230,58 +0
Sunmervilie 1,235 201.8 28.8 104 3.6
Minneapolis 1,216 198,1 5,7 19 3.3
Bennington 1,186 188.9 9.2 30 Be3
Niles 1,182 179,86 Ted 24 3.3
Junctlon of Solomon

River and Smoky Hill

River 1,140 172.6 7.0 22 3.1
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FLOOD DISCHARGES
General features

The South Foxk of the Republican River and to a lesger degree the
Arikeree River were the principal sources of the flood. =.ie first crest in
the Arikaree originated near Halgler, Nebr,, owlng to tLe heavy rains iIn
that vloinity, and was of short duration, although reaching & stage only 18
inches lower than that of the second crest. The dlscharge at Halgler was
about 20,000 secend-fest.

The main flood on the Arikaree Rlver origlnated some dlstance west of
Cope, Colo., where a heavy rain started at & p.m. Way 30. The river start-
ed to rise shortly afterward and ceontinued to rise slowly until about 3
a.m., then rose 4 inches in 15 minutes to 1ts crest of about 5 feet. The
discharge was 25,000 second-feet, At this time the water was 1} feet deep
in the maln street of Cope, but by early forenoon the river was back in
its banka,

Ten miles north of Idalla, Colo., the river rose to 1ts crest of 9
feet sbout 7:30 a.m., and remalned at that polnt for 2§ hours and then fell
alowly, The crest discharge wes later found to be 54,000 second-feeb.

The heavy rain in the vieinlty of Halgler, ¥ebr,, caused the river to
rise during the nighi to a stage of 10,2 feet, which was reached about
4130 a,m. This stage was of ﬁhort duration, and by 8 a.m. 1% had fallen
4 feet, At that tlme the flood from the upper river began to arrive, and
by 11130 a.m. the flecod reached & stage of 11.8 fest, which was malntained
for ¥ nours. The fall was gradual from the crest discharge of 50,000
second-fest, Belng on high ground, ths town of Halgler suffered 1littls
demage. The rallroad and highway bridges west of Halgler were destroyed,
and the river cut a new channel 300 feet wide and several hundred feet long,
eliminating a bend 1n the old channel,

At Parks, Nebr,, the first rise started at 4:30 a.m. and reached its
crest at ¥ a.m, Two hours later the river started to fall and by 11 a,m.
wag back In 1ts banks. At that time the second rise started, and by 1130
p.m. the river had reached a higher crest tham before. This high stage was
malntained for several hours, and then the river fell glowly, and by the
next day it was beck In i%s banks, As Parks ip on low ground, mach of the
town was flogded and conslderable damage was done to tuildings, some of

them belng moved from thelr foundations,
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The South Pork of the Republican River and the Arikaree River both had
two diatinct‘fiood eregsts several hours apart, On the South Fork the first
creat was the larger of the two and colncided at Benkelman, Nebr,, with the
firat crest coming from the Arikaree. The second ecrest on the Arikaree was
somewhat larger than the first, and the two crests were distinguishable on
thée Republican River at Max, Nebr., 8 miles below the Junction, but the
second crest either flattened out or merged with the first some diastance
below that polnt.

At Benkelman heavy raln began about ¢ p.m,, and by 11 p.m. torrents
of water from nearby hilllsides were fleowing over the highway at the lower
sdge of the town to a depth of 18 inchea., At 3 a.m. the flcod advance
reached Benkelman, end by 5.a.m. the river bottoms were covered., The water
continued to rise gradually until ¢ a.,m., when the crest stage of 10 feet
was attained and the water almost reached the tracks of the Chicage, Bur-
lington & Quincy Railroad at the railrocad statlon, At thls time the flood
orest from the South Fork reached Benkelman and was the chlef factor in
flooding this vicinlty during the time of the first crest from the Republi-
cen River above Benkelman. The flood from both streams remained at the
crest atage about 4 hours and then sterted te fall., Within an hour, how-
ever, the seecond crest from the Republicen River arrived, and the water
roge to e new crest about 3130 p.m., which was maintalned until 5 Poll.,
when the river started to fall and receded slowly until the next morning
It was back in its banks,

The Aristocrat, the fast traln of the Burlington Foute from Denver
to Chicago, reached Benkelmen fust shesd of the flood and was marooned
there for several weektas. Two days later, as soon as the highway was pass-
able, the passengers were taken by mobtor cars to the Union Pacific Rail-

road at Ogalalla and sent on their eastward journey,
Progress of flocd crests

The following tables, based on vecords at gaglng stationg and state-
ments of local observers, show the approximate time of the crest and ité
rate of travel along the Arlkaree, South Fork of Republican, and Republi-
cen Rivers, As MeCool, about 650 miles below Benkeluwen, is on the divid-
ing line between Mowntain and Centrsl standard tiwe, all time reported

locally has been referred to Central time,
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Progress of flood crests on the Arlkarse and Republican rivers
above Benkelman, Nebr., May 31, 1836

(The distances are valley miles, which repreaent more closelg than river
wiles the distences traveled by the flood crest,

Approximate Elapsed THate of Crest
Point on river time of orest time Distance travel {(miles discharge
{Central time) (hours) (mlles) per hour) (860,-Tt,}

First erest, which colncided with maln flood on
the South Fork of the Republican Rlver

Arikeree at

Haigler, Nebr. 4130 a.m. 20,000
Republican at

Parks, Nebr, T oa.m, 2.5 11 4,4
Republican above

Benkelman, Nebr, ¢ a.nm. 2 12 6.0

Second crest

Arikaree at

Cope, Colo, 5115 a.m, 0.0 0 26,000
Arikaree north

of Tdelia, Colo. 7:30 a.m. 4.25 31 Te3 54,000
Arikaree at

Raigler, Nebr, 11:30 a,m, 4 7 6.8 50,000
Republican at

Parks, Nebr, 1130 p.m. 2 11 5.5
Republican above

Benkelman, Hebr. 3130 pom, 2 12 6,0

Progress of flood erest on South Fork of Republican River and on Repub-
Jican River between Benkelman, Nebr., and Junctlon City, Xans,

(Distances are valley miles.)

Approximate TElapsed Rete of =~ Crest
Polnt on river tine of crest time Distance travel (miles -discharge
{Central time) (hours) (miles) per hour) {sec.-It,)

Newton, Colo. Hay 31, 3 a.m, 0 ]
8t. Francls,

Eang. . 4 o.m, 1 28 *
Benkelman, Nebr, 9 8.t 5 26 5.0
Max 9145 a.o, 75 8 10.% 120,000
Trenton Yoon 2.25 20 8.9
Culbertson 1130 pame 1.5 10 6.7
MeCook 3130 pouw. 2 10 5.6 245,000
Cambridge B p.m. 4.5 25 6,6 4t
Oxford June 1, 1 a,m,. B 28 b.B
Bloomington 10530 a,m, 9.5 36 3.8 260,000
Franklin Hoon 1.5 4 247
Juperior June 2, 1 a,m. 13 49 3.8
Hardy 2130 a.m. 1.5 7 4.7 225,000
Scandle, Kana, 6 a.u, 5.5 16.7 4,8 216,000
Concordie 11:30 a.m, 5.3 18,0 3.5
Clay Center June 3, 2 a.m. i4.b 3.0 2.6 195,000
Wakefield 7 a.m, & 13,5 2.7
Milford 10 a.m. 3 6,8 2,3
Juaction City

{water plent) 2 Dl 4 11,53 2,8 J168,000

# HNot coumparable, as rainfall on intermediate arems inoreased the dis-
charge.
## The maximum crest dischsrge oceurred between Cambridge and Arapahoe,
and la estlmebed as about 280,000 second-feet,
Above mouth of Smolcy Bill River,
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Progress of flood crest on Kansas River hetween Junction Clty end
Kansas City, Kans., June 35-7, 1935

{Distances are valley miles,)

Approximate Eiapaed Rate of Crest
Point on river time of creat time Diatance travel (miles discharge
{Centrel tlme) {hours) (miles) per hour) (sec.-ft.}

Junection City
{Below Smoky

Hi1l River) June 3, 2 pems 176,000
Ogden 9130 pom, 7.5 7.5 1,0 170,000
Manhattan

(Above Big

Blue River) June 4, 5130 a,m. 8,0 11.5 1.4 180,000

(Below Big

Biue River) do 190,000
Viamego June 4, 3:30 p.m. 10,0 14,3 l.4 177,000
Topeksa June 5, 2 p.m, 22.8 37.5 1.7 154,000
Bonner Springs June 6, B:10 p.m, 30,1 48,0 1.6 122,000
Kansas Clty June 7, 5 a.m, 8.8 17.0 1.9 120,000

Note.~ The flood peaks at Bonner Springs and at Kensas Clty were flat
and of long durationj therefore 1t was difflicult to determiné the exact times
of the momentary maxima at those places. The determination of the creat dis-
chaerge at Kansas Clity is only approximate.

Duratlicen of flood orest

North of Seidvert, Colo., the Republican River rose quickly Yo Lts pesk
aboli midnight May 30-31 and remained there for about an hour, then receded
gradually.

Near Newton, Colo. (sec. 20, T. & 8., R, 43 W.), the river started to
rise at 10 p.u. May 30 and reached a stage of 11 feet at 3 a.m. May 31. It
then fell 2 feet during the next 2 hours and was back in its banks at a stage
of 3 feet in the evening, The overflowed area had & width of 4,700 feet, and
the water was sbout 8 feet deep. Only one crest was reported,

Below Newton, two crests developed because of the heavy rainfall north-
east of that point, MNear the Kansag-~Nebraska line south of Benkelman, Nebr.,
a rancher measured the rise and fall of the river by means of B-lnch concrete
blocks in the foundation of his resldence near the river., A% 11 p.m., al-
though there was a heavy raln, no sign of a flood appeared, but by 3 a.m. the
river had rigen 7 feet, and at 9 a.m, 1t reached its crest of 10 feet., It
then fell 2 feet durlng the next hour and rose to a second ¢rest of 2.5 feet
at 1:15 p.m. This second creat, like the first, was of short duration, and
the river fell to a stage of 7.5 feet by & pom. A third rise of half a foot
cccurred within the next hour, after which the water receded very slowly to_
the bank-full stage of 6 feet. The width of the overflowed ares was three-
quarters of & mile. A

At Max, Nebr.,, the river reached its crest of 11.8 feet sbout 9:45

a,m, and then fell to a stage of B.B feet by 12 m.m. It reached & second

120843 O —37——3
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creat of 11.2 feet at 2 p.m, Thla riase was of short duratlion, and the river
again fell, reachlng a stage of 8,8 feet by 4 p,m. and then fallling more
alowly until it was back In its banks within a few hours. The width of the
overflowed ares was 4,000 feet.

The flood reeched Trenton, Nebr., at & a.m., May 30, and 3 hours later
1t had epread out over the bottom lands for a width of three-quarters of a
mlle, It eontinued to rise until 1 p.m,, when 1t had backed up to the towm,
and then receded slowly. About 3 p.m, a heavy raln from thé nerthwest
f£1lled the ravines and creeks in the wvipinity, and these added to the flood
conditions caused by the Republicen River.

The Culbertson Progress reported that at the time the crest arrived at
Culbertson Frenchman and Blackwood Creeks were overflowling thelr valleys
snd that the water of Frenchmen Creek waes over the tracks at the railroad
bridge. The valley was overflowed for a width of 2 miles (pl. 11, e The
flood condltions at Cambricdge, Nebr., about 35 miies below Culbertaon, on
June 1 are shown by plate 12, A,

At Bloomingtom, Kebr., the river rose from a stage of 7.5 feet at 6
p.m. May 3] to the crest of 20,4 feet at 103130 June 1 and then fell half
a foot in the next 4 hours. BSubseguently the fall was more rapid, the
river receding to a stage of 13 feet nt B a.,m, June 2 and to 10,2 feet 24
hours later. The width of the overflowed area was 1% mlles, Plate 12, B,
shows the water at the highway brldge at Red Cloud, about 25 miles balow
Bloomington, on June 2,

The duration of the £lood at Hardy, N¥ebr., 1s shown by the hydrograph
obtalned by the water-stage recorder at the gaglng station, here repro-
duced (pl, 13). Thig hydrograph showa that a crest stage of 19.4 feet
was reached at 21350 a.m, June 2,

The flood ¢rest reached Soandis, Kans., sbout 6 a.m, June 2, with a
maximnm stage of 17.8 feet. About an hour iater the stage dropped about
1 foot, a8 noted by eyewitnesses, end after that time the recession was
more gradual untll at 4 p.m. the gage helght was about 14.2 feet, whioh
was the sams as the high-water mark of the 1915 flood. The high water at
Scandia during the afterncon of June 2 1s shown 1in plate 14, A, The orest
of the fleod reasched Wakefisld, Kaenm., at about 7 a.m., June 3., Plate
14, B, shows the flood sbage about 1} hours later., The sccompenying dla-
grams {pl. 13) show the progress and durstion of the flood crest st gag-

Ing stations on the Republican, Xensas, and Big Biue Rivers in Kansas.
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B, SOLOMON RIVER AT BELOIT, KANS., JUNE 3, 1935.

C. REPUBLICAN_RIVER WEST OF CULBERTSON, NEBR., JUNE 11, 1935.
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A. REPUBLICAN RIVER AT CAMBRITNIGE, NEBR., JUNE 1. 1935,

3.

B REPUBLICAN RIVER AT RED CLOUD NEBR, JUNE 2, 193
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-

REPUBLICAN RIVER AT SCANDIA, KANS, JUNE 3, 1935,

ROREPUBLICAN BIVER AT WAKEFIELD. XANS, JUNE 3, 1935,
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Crest dlscharge

In the upper walley the Floed oocurred during the night and cams with
1little or no warning, sc there was no oppertunity teo collsct speclfic in-
formation regarding fleocd discharge wmtll the area could be vlsited and sur-
veys made of high-water marks and channel areas, From fleld surveys made
soon after the flood, using well-defined high-water marks with measurements
of slopes and overflow areas and cbaervatlons of channel conditlons thab
would assist in the selection of proper values of "n", determinatlons were
made of the probable crest discharge at several places in the upper valley.

In the lower valley there were greater opportunities for obtaining
field data while the flood was In progress, so that at gaging stations on
the Republican River at Scandia snd Clay Center, Xans., and on the Kansas
River at Wamego and Topeka, Kana,, determinations of velocity were made
wlth current meters. Although current-meter measurements ware not made at
creat stages, the msasurements that were obtained proved to be of great
asalstance In providing data for extension of rating curves, especially
for the station on the Kensas River at Topeka (pl. 11, A), where a cur~
rent-meter memsurement was made at a stage of 26.2 fest (discharge 145,000
second-feet).

Prom data obtained at the river-measurement statlons snd at other
places on the Republicen and Kansas Rivers and their tributeries, the pro-
gregs of the flood can be followed along the river, and an analysis can
be made of the development of the crest discharye at the headwaters and the
decresse in discharge as the ¢rest moved down the valley from Newton, Colo,,
to Bonmer Springs, Xemns., a distance of 531 valley miles,

Starting nesr Seibert, Colo., where four small oreeks unite to form
the 8outh Fork of the Republican River, the flow rapidly increased to
10%,000 second-fest near Newton, Colo,, and to 150,000 second-feet at the
Eensas-Nebraska line, 4 miles above the confluence with the Republican
River at Benkelmen, Nebr. With the addition of the smaller of the two
orests from the Republican River, which coincided with the major creat In
the Bouth Fork, the flow at the Max gaging station, 8 miles below their con-
fluence, was inereased to 180,000 gecond-feet,

Sweeping onward, the orest was Increased by the run-off from the neavy
rains 0f the preceding 24 hours, which swelled ths numerous ravines and lar-
ger tributeries, and by the time 1t reached MeCook, Nebr., the discharge
was 245,000 second-feet. East of McCock the heavy rains had brought to

flood stage Red Willow and Medicine Creeks snd the numercus ravinea, which
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further increased the crest dlscharge to an estimated maximum of 280,000
second-Teet between Cambridge and Arapahoe.

Dovn to this point the effect of overflow storage In reduclng the
crest discharge was lost by the Increase in discharge from the tributary
streaws, but after the flood crest passed out of the area of heavy rainfall
the tributaries entering ferther down did not bring in sufficient water to
offset the effect of storage, which was provided by an average overflow
width of mbout 1} miles and depths of overflow ranging from 7 to 10 feet,
This effect was shown by the decrease in the crest flow to 260,000 second-
feet at Bloomington and to B25,000 seceond-feet at Hardy. Although heavy
rains had ococurred northwest of Superior during the night of May 31, the
peak of the run-off from those rains had disappeared before the arrival
of the orest moving deown the Republlican River. A supmary showing crest dis-
charge at river-measureément statlons and at other points where determina-
tions of creat dlscharge were made ls given in the sccompanying table,

As might be expected, the greatest discharge per square mile occurred
in the area of heaviest precipltation, in the vleinity of Wewton, Colo.
The rainfall was not excessive west of a north~south line through Selbvert,
Colo., and to determine the run-off from the dralnage area of 669 square
miles bebween that 1lire and Newton it 1s only necessary to deduct from the
103,000 second-feet at Newton the discharge passing the north-south lins
through Beibert. Although this dlscharge was not measured, an inapection
of the channels of the South Fork of the Republican River and Hell Creek,
& tributeary entering below, Indicates that the combined flow passing the
north-south line did not exceed 20,000 sscond-feet. Thus the maxlsum run-
off from the area between Selbert and Newbon was about 83,000 second-feet,

or 124 second-feet per aguare mile,
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Crest discharge of the floed of May~June 1935 at points
along the valley of the Republican ané Kansas Rlvera.

Drainage aros

Crest dlscharge (second-feet)

i i (square miles) Potal Per souare mile
Arikaveo Rlver:
Gope, Colo, 890 26,000 36,2
North of ldslie, Colo. 1,190 54,000 45.4
Haigler, Nebr, 1,600 B0, 000 31.2
South Fork of Republican River:
Newton, Colo. 1,270 103,000 8l.1
Epngas~Nebraska line 2,550 150,000 B8.8
Republlcan River:
Max, Nebr, 7,740 190,000 #32.6
MeCook 12,000 246,000 #%24,0
Cambridge (below
Medicine Creek) 14,200 280,000 l22.8
Blocmlngton 20,900 260,000 12.4
Hardy 22,410 225,000 10.C
Scendla, Kans. 22,930 215,000 9.4
Clay Center 24,670 15,000 7.9
Junction City (sbove
Smolcy H11l River) 24,960 188,000 6.7
Eansas River:
Junction City (below
Bmolcy Hill River} 44,910 179,000 4.0
Ogden 45,240 170,000 3.8
Manhattant
Above Big Blue River 45,470 160,000 3.6
Below Big Blue River 65,070 190,000 S04
Wamego 5E,240 177,000 5.2
Topeka 56,710 154,000 247
Lecompton 68,420 144,000 2.5
Bonner Springs 59,8890 122,000 2.0
Kansas Clty 80,060 120,000 2.0

# The net ares contributing to the flood and used in computing dis-
charge per squaere mile at Max, Nebr,, was 5,840 square miles,

#% The met area contrlbuting to the flood and used in computing dlas-
chargi per squars mile at MoCook, Webr., wes 10,200 sguare miles,

-

The net area contributing to the flood and used in compubing dls-

cherge per square mile at Cambridge, MNebr., was 12,300 aguare miles.
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LOSS OF LIFE AND DAMAGE TC PROPERTY

In the upper vallsey the flood, coming at nlght with 1lttle or ne warn-
ing, ceused the loss of 40 lives. The progress of the flood was accompa~
nied by 8 roar that could be heard for miles. One of the best acoounts of
its approach was given by J. H, Mullison, manager of the Southern Nebraska
Power Co,, who was observing the approach of the flood from high ground
neer Bostwick, Nebr, ®hile the flood was still several miles distant, he
hesrd its roar, and when it appeared the advance was a mass of tumbling
water and debrls several feet In height, quickly filllng the mein channel,
which at the point of observation was about 7 feet deep. Spreading out be-
hind the advancing waves the flood qulckly overflowed the bottom lands,
giving the effect of an oncoming spearhead. Within a very shori time the
great guantity of tumbling debris blotted out the sight of the water lt-
gelf. The flood mede short work of bends and elbows In the old charmel,
teking the shortest course, which resulted in the formation of many new
cut-off channels.

Beslow Trenton, Nebr., the rate of advance, whlch graduslly decreased
from 7 %0 4 miles an hour, gave ample tlme for the escape of the dwellers
in the lowlands, but many of them, not reallzing the unpreocedented helghit
of the flood, could not belleve that thelr homes were endangered and re-
fuged to heed the warninga. The flood rose qulcekly after its arrlval and
in msony pleces cut off escape, resulting in an addi%ional death 1list of
60 porsons. Others escaped by the narrowest margin. In this stretch the
greatest loss ocourred in the vielnlty of Oxford, where the flood cecourred
during the night and surprised dwellers in the lowland who were asleep,

At polnts farther downstream, where the flood ccourred during the daylight
hours, loss of 1ife was due bto delay in seeking safety while trying to save
livestock end persenal property.

Rear Benkelwan, Nebr,, & femily of eight living on the river bobtom
was caught in the night and retreated to the attic. ALl were drowned when
a8 further rise undermined the house and caused lts collapse,

On the Republican River abeove Benkelman two people drifted for a dis~-
tance of 8 miles an the roof of their house, and by the time 1t grounded
on an island the ares of their raft wes reduced to less than a quarter of
ite original size through striking floatlng trees and wreckapge.

In the vicinity of Max, Nebr,, a family trapped in their home came
safely through the flood because the bullder of the house many years pre-
viously had visuelized & possible flood of this magnitude and had reinforced
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the walls of the frame structure and anchored it to the concrete foundation
by dozens of bolts. It withstood the flood safely.

Rear Culbertson, Mebr., a famlly of six lost thelr lives when thelr
home was awept from its foundation and carried awsy., It erashed against a
tree some distance downstream and wes destroyed. The houune of =mnotiher
family in the same reglon was grounded after traveling a short distencs
and withstood the remelinder of the flood. 4As an onlooker expresaed it,
"The next morning searchers saw the family ocutside the housge drying cloth-
ing end cleaning mud from thelr home,"

Tregs 1lining the river banks prevented the loss of many lives., Near
Culbertson a family of 12 fleelng from the flood were trapped clcse Lo a
large cottonwood, and by climbing among its dbranches all were saved. Simi-
lar deliverancés ocourred throughout the flood area. In several localilties
those marooned in trees reported that snakes, rats, and other animals
sought similar refuge, and 1t was a battle not only to keep out of the
water but also to keep the animals at a distance.

At MeCook, the largest city in the Nebraske portiecn of the valley, the
flood submerged the electric-~lipght plant located near the river bank some
distence from the city and put the water system out of commission. The
olty itself, being chiefly on high ground, was submerged only to a very
small extent,

Cambridge, being in the reglon of the maximum discharge and lying at
no great dlstance above the river, suffered a heavy loss. The local news-
paper described the flood as follows:

The Republlcan rose so fast between 6 and 8 p.m, (May 31} that 1t was
impossible for many to get away from thelr homes. It was about 2 o'clock
in the afterncvon that Medicine Creek was nearing its highest point, ang
people who have lived there since the 70's claim it was a record height,

In the worning we had watched a flood sweep down Medlcine Creek and
then through our park, Then while we were watching thia, the Republican
on the south went to a record height. All afternoon the flood gradually
subsided, Suddenly an ewfully black cleoud ceme up in the south and swept
arcund to the west. At supper time the river rose to a record helght. It
rolled in in 15 minutes,

Saturday morning (June 1) at 3 a.m. the creek astarted to rise and the
water came up higher than during the day. It did no% remain up long and
subsided, Also, the river started to lower.

Three-fourths of the homes in Cambridgs were affected by the Medleine
Cresk end Republicam River floods. Between the rajlroad track snd the
river 70 homes were seriously demaged, and 76 psople wers vescued from the
submerged houses by means of boats, Only 20 houses remained on their foun-

dations,
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In the Oxford section the local newspaper had the following account:
Dwellers on the lowlands were wsrned of their danger, and in sowme
casos trucks were walting to take them to higher ground, but they had lived
there so long and seen so-c@lled high water so meny tlmes without trouble
that all warnings and proffered help wers rejected, with perilous results,

When the houses began %o 11l up and wers finally toppled over by the
foree of the awift current, shriseks for help could be heard, but shrouded
by darkmess, nothing could he seen. As daylight broke, those on shore had
been pushed back by the sver-rising waters until the scene of the disaster
was invisible except by the ald of field glasses, and all sounds were
hushed by the roar of the raging river,

Taking in the S-mile streteh west of Oxford, two families suffered the
heaviest fatalltles., Aceording to the gurvivors, as the water rose in the
houses, the inmates Pelumb up into the attic, kleked a hole in the roof,
and climbed outside." Presently the houses begen to fleoat but only weni a
ghort distance before the bottoms struck trees or other objects and began
to roll. Thelr human losds were thus dumped off into the swirling waters.
Sometimes they would be successful in grabbing scme objects, only to be
brushed off tlke flies by floating debrig, Thus it was & contlinuous fight
until overcoms by sheer exhanation, rendering them an easy prey for the
angry water.

The foregoing are only a few of the many lncidents related by the lo~
cal papers but are sufficlent to glve a pleture of human conditlons in the
flood area, The refusal of wany fermers to heed the warnings and the sud-
den rise when the flood flnally appeared osused a large loss of livestoock,
and after the flcod the stranded carcasses presented a serious herlth prob-
lem., This wag especially acute in the vieinity of Bartley, Nebr., where
a bend of the river lined with large trees caught many enimals. In addl-
tion, the great smount of debris lodged at that point contained meny live
rattlesnakes, presumably brought down from the headwaters. The local news-
paper reported that on the day after the floud 40 rattiesnakes were killed
in the vicinity.

The main line of the Burlington Route to Denver, from Chicago and St

~Louis traverses the Republican River Valley from Superior, near the Eansas
line, to Haigler, near the Colorsdo line, The track, which was lald in
1880, 4s in the valley only a few feet sbove the river., The flood washed
out 41,5 miles vf readbed and mede many more miles fupasgsable becausse bal-
last and fills were washod away. Ten permanent bridges were slther qe-
stroyed or dmmaged, So great waes the foree of the eurvent that in meny
places the track was twisted like wire, and long sections of ralls with
ties attached were tuvned up until they rested on the enda of the ties,
presenting the appearance of a picket fence. The line was out of commis-
slon from May 31 to June 23, when gervice was resumed by meany of tempo-
rary tracks in the areas where the damage was the gremtest, The loss o
the railroad company chargeable directly to the flood in the Republican

River Valley was estimated at $1,500,000,
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The following tables showing losses are based on investigations mede
by the Mlssouri River division of the Corps of Englneers, United Btates
Army, the State engineer of Nebraska, the divislon of water rescurces of

the Kansas State Board of Agrleulture, and Colorade State end county offiw

clals:
Sammary of lésses in Colowvado and Nebraska
Golorado Hebraska

Livos 1ogbessvosssssossrnsonovarasses 6 04
Livestook losticesssesnosscasenansnns 300 8,100
Foultry lost.sesacsons seraeue * 48,500
Highways damaged..............miles.. 5 541
Highway bridges damsged.ssesessssnnse 16 507
Crops Gamagedeseassocssssrns s sROTBE,, 42,000
Farm lond demaged.ceceesssavenseslOenns L&, 00 57,000
Total value of Proporty 1088......ees HHE786,000 ité7, 532,000

# HNo record.
Estimated.
Dose not include county bridges.
## Area dmmagoed in Colorado wes chlefly hay land and 1s included un-
der farm land demagec.
Includes damage to county bridges and roads,
I} Ineludes $1,500,000 Lloss of Burllngbon Railroaed directly charge-
able to the flood, a small part of which ceccurred in Colorado.

fommnry of losses in Kansas

Lives 1oSbesrssurarscuvstssinssrosncarsssaboscrsnnsstosnnssancs pis]
Livestook 1lo8tiseccesevsarsvwsaesrsonersssnorsccsnssctnasonane 12,1993
Homes f1lo0d0Gaseenessiassversntsanssscnsosncssnsssniastcasssrnsr 1,488

Bulldings flocded, other Tharn NoMeSe.cessessessrevonsvvovsssss 1,562
Fence washed Olbecevsesacssvesnstcoronronssnsaisssssssasiiiles,. 1,549
Crops damapged Or AeStrOYed..scecessesaerssassssscsenre A0POS,, 221,507
Farm land demagedscasscsscevascanracerssersavnessessanselOinse 202,815

Bighway deamaged..csssescoscsscsrasssnrrrsenrsasnrswrscscrssililea,, 494
Highway bridges demeged or destroyedecervsovvscesresrssnvsrans 202
Rallroads Qamagodessesrasssonvsnsstssresenrsnnssnaassesiillog.. 171
Railrcad bridgea damaged or destroyedeicsssssserressenvesnvenas B3
Levees and flood protection works demaged or destroyed.essensss 42

The summary fer Ksnsas shows totals as compiled from indivliduel re-
portes for the following countles: Geary, Glay, Washington, Cloud, Republie,
Jewell, Cheyenne, Wyandotte, Johnaon, Leavenworth, Douglas, Jefferson, Shev-~
ne¢, Pottawatomie, Wabaunsee, Riley, Dickinson, Saline, Ellsworth, Ottawa,
Lincoln, Russell; elso miscellanecous items frowm Brown, Newark, Marshall,
Atchniseon, Thayer, Gage, Grsham, Osborne, Rooks, and Mitchell Counties.

Ag a result of the great loss of livestock the carcasses of horses,
cattle, and hogs were packed in the driftwood, laying on sand bars, and
drifted in the current of the river. This menace to health reguired immedi-
ate attentlion, and to augment the efforts of the local e¢itizens in destroy=
Ing the dead enimals, the Federal Government estadblished C.C.C. camps con-
taining 1,000 men end F,E.R.A, cemps containing 600 men, When this work
wag completed, etvention for seversl weeka was glven to clearing the land

of wrecked buildings, driftwood, and other debris and making emsygency
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repairs to pudblic woerks., For this work Federal funds amounting to $434,000

were made avallable in Nebraske, and $3,922 in Cheyenne County, Kans.
DAILY DISCHARGE AT GAGING STATIONS

The {sclogical Burvey, 1n cooperation with the State Engineer of Ne-
braska and the State Board of Agriculburs of Kensas, maintains gaging stbe-
tions on the Repwblican and Kansas Rivers and tributaries in the two States.
{8ee pl. 15.) The stations on the Arikaree Rlver at Halgler, Nebr,, and on
the Republican River at Max and at Culberteon, Nebr., were destroyed by the
flood, but from svailable information, including crest discharge as deter-
nined from slope measurements and estimates based on data obtalined after
the flcod, the hydrographs for Culbsrtson, Max, and Halgler were computed
end used in determining the mean dally dlscharges, At the other stations
records of gage heights during the flood perlod were cbtained; the observer
at the Bloomington statlon was unable to read the gage during the highest
stages, but these were determined later from high-water marks and the tlme
from the observer's notes, The stabtion at Hardy is equipped with & water-
stage recorder, from which a contimicus gage-height record was obtained,
The gage at Scendia, Kans., was attached to the bridge over the Republlcan
River; this byridge wes destroyed by the flood at ebout 5:30 a.m. June 2,
but from information furnished by local resldents it was possible to con-
struct a falrly accurate hydrograph for the flood pericd (sse pi. 133,
and bto sstimate the discharge until s temporary gage was installed on June
11. Good records were obitmined at gaging stations en the Kansas River and
tributaries,

The mean dally discharge for the months of May and June for 32 sta-
tions In the Republlcean-Kensas River Basin 1s given in the followlng tables.
Descriptions of these stations may ve found in Water-Supply Papers 761 and
786 and other water-supply papers of the Geclogical Survey containing stream-
flow records for the Wigasourl River Basin., Information regarding maximum
discherges at stations on ths Republican River end Kansas River during the

fleod of May and June 1835 1s glven elgewhere in thils report.
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Discharge, in second-feet, at stablens in Republican-Eansas River Basin,
Mgy and Juns 1935

FLOOD O REPUBLICAN AND KAKSAS RIVERS, MAY AND JFUNE 1935

Arikeree Rlver

ab
Haigler, Nebr,

May

29
28
26
32
30

June

5,000
4,000
2,000
800
400

289
276
266
232
228

224

Republican River
' near
Hardy, HNebr.

May

586
490
456
458
426

1,807

June

12,000
117,000
45,200
12,600
7,980

Republican River

a
Kax, Nebr.

May

137
148
118
100

]

June

22,000
8,000
5,800
2,600
2,100

Republican River
at

Sosndia, Kens,

Way

642
580
490
520
435

878
4,750

2,770
4,040

June

186,600
115,000
56,200
20,000
9,000

6,000
5,500
2,500
2,300
2,250

2,240
1,880
2,120
1,770
1,860

2,760
4,270
5,130
15,000
15,000

Republican River
at

Culbertson, Nebr,

Hay
171

June

25,000
11,000
&, 500
3,800
2,600

2,700
2,000
2,800
1,400
1,200

850
1,100
1,000

280

900

7,000
13,000
4,000
2,000
2,300

1,950
1,700
1,400
1,100

8a0

760

565
2,360
1,540
2,910

3,503

Republican River
t

-3
QOlay Centor, Xens,

Hay

466
862
810
1:10]
490

June
13,800
20,600
205,000
37,500
22,000

16,000

%,990

8,270

11,320

46

Republican River
t

S
Bloomington, Nebre.

Hay
450

June

126,000
£7,000
17,700

§,300
3,420

2,610
2,730
3,680
1,660
1,840

1,910

Eangas Rlver

at
Ogden, Kans,
May June
932 21,900
736 30,800
900 54,300
35 96,200
882 &6,700
800 44,000
708 32,900
708 23,900
640 21,800
866 21,100
810 21,000
582 21,800
588 16,100
800 8,400
1,080 6,700
832 6,260
1,240 6,070
1,840 10,200
2,660 11,200
4,520 11,700
7,760 16,400
11,400 24,700
10,400 17,800
10,400 18,400
11,700 16,400
11,200 17,100
10,900 16,400
26,700 18,100
16,800 20,800
17,800 22,300
19,600
6,709 25,870
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Digeharge, in second-feet, at stations In Republloan-Eaneas River Basin,
Moy and June 1935 - Continued

Kanses River Kansas River Kansas River Horth Fork of Repub-
8t at at lican River et Colo.-
Wamego, Kans. Topoka, Kens. Bonner Springe, Kana, Nebr. 8tate line
Day May June Hay Jung May June Hey June
] 4,370 33,9200 3,630 50,900 1,150 63,600 48 275
2 3,890 44,700 4,000 42,900 2,080 77,700 19 168
3 3,060 80,400 3,680 50,200 5,230 77,700 34 14¢
4 2,400 140,000 2,810 86,800 4,660 77,700 21 119
5 2,210 129,000 2,400 141,000 3,700 76,800 A2 110
6 1,930 82,800 2,200 116,000 3,020 117,000 40 98
7 1,870 51,900 1,880 61,100 2,750 101,000 56 2
8 1,350 35,200 1,760 41,000 2,410 60,800 14 20
g 1,240 27,200 1,540 31,200 2,660 42,200 14 88
10 1,070 24,800 1,390 27,000 3,400 3%,000 14 76
11 1,150 24,200 1,340 25,400 5,120 47,200 14 e
12 1,030 26,800 1,380 26,000 2,860 44,000 14 168
13 1,860 25,600 1,300 27,700 5,230 36,400 15 136
14 6,030 14,700 2,470 21,500 5,810 33,000 18 a6
15 4,180 11,400 8,480 14,100 7,880 20,900 47 69
16 2,880 9,470 4,520 11,800 9,080 15,400 25 83
17 2,490 8,930 3,21¢ 10,200 8,250 12,800 30 86
18 2,800 12,300 5,060 1@, 400 8,520 11,600 40 87
19 3,480 17,100 4,340 15,400 24,000 15,800 65 656
20 5,070 19,400 7,500 19,800 28,400 22,200 110 &8
21 16,200 19,100 1¢,200 19,500 24,600 21,800 102 8l
22 26,100 30,800 21,800 24,100 23,100 21,300 84 47
23 27,900 25,500 27,000 29,400 35,200 27,800 82 68
24 18,400 20,800 £3,200 21,000 30,900 27,800 74 42
25 18,200 19,400 16,200 20,400 24,000 21,800 72 25
26 15,600 20,500 16,200 20,700 17,200 19,100 68 42
27 15,600 19,800 17,100 20,700 18,700 20,900 58 a8
28 27,000 20,500 61,600 21,%00 87,800 22,200 108 47
29 30,300 28,5600 40,100 25,100 85,500 24,000 Q0 46
30 25,800 29,000 24,800 27,700 71,600 27,800 a6 32
31 33,400 30,900 41,600 266
Hean 9,874 34,450 10,970 34,670 18,860 40,700 55.7 B86.8
Frenchman Creek Frenchman Crosk Frenchman Creek Frenghman Creek
neay below neey at
Champlilon, Nebr. Champion, Nebr, Hamlet, Hebr, CGulbertaon, Nsbr.
Day May Juns May Juna Hay June Hay June
1 16 123 42 129 o7 1,020 o2 2,080
2 17 71 29 a1 8 442 23 1,160
3 7 52 37 58 102 266 89 630
4 18 &0 31 58 104 208 84 453
5 18 40 2 :7:3 26 17 L 410
6 2¢ a 31 36 o4 164 76 366
7 20 16 37 36 29 144 64 338
& 18 21 22 35 88 144 57 314
8 20 18 30 27 94 140 5% 298
1c 20 i8 24 44 95 138 44 284
1 18 18 24 38 92 126 42 286
12 18 28 24 50 90 124 44 £53
13 21 50 3z 6l 90 127 42 254
14 24 38 52 53 26 126 58 254
15 26 32 33 49 23 126 62 253
16 24 32 37 42 99 163 79 436
17 26 87 31 68 o8 132 o4 380
18 32 52 B0 75 110 126 108 368
19 42 30 &7 46 119 122 182 282
20 48 45 86 81 128 128 170 258
21 57 44 55 4% 132 121 182 260
22 80 44 54 45 148 118 196 285
25 &6 44 62 49 134 120 198 224
24 52 44 &1 66 136 117 194 220
25 Bl 44 48 54 132 116 182 221
26 42 44 45 a7 151 116 197 210
27 28 32 70 48 178 118 183 210
28 232 27 371 38 1,120 112 4,920 207
29 e 32 81 3B 310 nz 2,080 210
30 48 3 &8 34 364 104 780 211
3 121 220 o27 6,500

Moan 42.5 39.9 58,7 51.8 183 178 b22 384
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FLOOD ON REPUBLICAN AND KANSAS RIVERS, MAY AWD JUNE 1935

Discharge, in second-feet, at stationa in Republican-Kansas River Basin,
Moy and June 1836 - Continued

Smoicy Hill River
at
Elleworth, Kans.

May Juns
32 1,700
2 2,340
24 7,070
23 3,260
21 1,510
18 1,100
19 1,300
15 794
16 547
18 453
453 303
163 339
393 365
1,580 7,990
1,430 4,000
2,130 1,700
1,440 1,640
1,930 8,960
4,000 10,600
4,980 4,980
2,350 3,140
4,980 2,610
z,560 1,480
1,260 1,100
208 208
683 3,080
757 4,480
2,720 10,40¢
1,840 4,720
3,200 5,520
1,880
1,643 3,223

Sallne Rlver

8t
Tegcott, Kans.

Nay Jurnie
44 4,020
36 2,560
30 5,580
24 6,830
20 6,410
9 5,830
22 1,060
18 990
19 628
19 324
5 270
158 229
B9 213%
7e 229
425 333
1,180 297
597 263
511 601
1,380 203
2,440 1,430
2,850 2,680
3,870 3,400
3,750 1,100
1,930 333
205 353
28 97e
2,220 2,180
3,570 3,610
3,570 6,220
5,840 6,520

4,160

1,180 2,234

Smokcy Hill River
at
Lindsborg, Hans.

Hay June
54 2,080
45 2,120
50 %,030
60 4,070
18 B,270
46 2,260

8 1,230
&0 1,000
10 933
44 707
28 654
26 837
234 588
188 6ag
1,080 3,580
987 5,180
1,810 2,420
1,380 1,860
2,850 4,400
4,070 5,720
3,800 6,810
4,700 5,140
6,220 2,850
2,840 1,740
1,230 933
886 1,610
726 3,680
3,210 3,030
5,220 5,450
2,330 7,000
3,740
1,635 2,876

Solomon River
at
Belodt, Kana,

Hay June
33 10,800
3 26,200
10 29,400
28 14,200
5 5,260
is 1,280
4 Bo2
B 788
25 575
2 429
2 5b5
7 1,330
18 1,600
63 1,660
394 ar4
28y 519
6% 1,310
2735 4,480
1,140 12,800
5,050 11,400
6,380 3,190
3,980 1,280
1,440 1,680
805 9684
582 962
439 2,140
1,080 3,520
5,790 4,150
7,900 4,670
9,000 3,480

4,110

1,514 4,076

Smoky Rill River
t

a
Enterprise, Kans,

Hay June
258 11,100
194 12,800
190 13,300
204 12,800
158 12,900
165 13,600
168 14,200
124 16,800
122 19,900
322 18,800
122 11,900
g2 5,800
412 3,780
293 3,310
250 3,080
360 3,650
570 6,730

1,890 7,000

3,000 7,000

3,840 6,290

4,710 7,750

6,880 9,250

8,650 9,820

9,400 11,500

14,000 12,9200

9,660 14,200

8,430 12,200

10,100 11,5600

9,660 11,800

$,700 10,900

9,850

3,466 10,530

Solomon River

a
Niles, Kana,

May June
59 5,720
7 &,840
85 2,120
81 9,300
94 14,300
59 24,200
53 28,900
50 23,200
45 8,050
41 2,290
56 1,920
356 1,780
104 1,880
75 1,740
61 2,330
56 2,840
5% 2,520
277 2,520
822 3,520
468 4,200
2,180 5,210
4,670 6,410
5,010 8,010
8,510 9,300
3,090 8,500
929 6,630
1,160 4,430
1,820 4,240
1,920 5,570
3,440 6,680
4,860
1,1¢¢ 7,374

47
Saline River
near
¥{ilagon, Hans.
May Juns
18 3,880
18 8,460
15 3,000
14 1,380
14 "84
14 1,260
12 556
12 388
12 326
10 302
23 2¢8
53 208
295 685
1,660 376
30 242
878 £04
470 268
691 1,800
2,900 3,830
2,840 1,380
2,640 616
1,000 401
818 310
470 251
375 840
268 7,860
2,200 5,830
3,080 2,950
3,340 5,630
1,030 3,500
959
840 1,863

Bipg Blue River
at

Barnston, NHebr.

Hay Junsg
1,800 8,630
1,240 9,630
869 8,080
702 7,350
508 4,720
554 5,520
224 4,870
182 3,500
165 2,190
11§ 2,000
152 4,180
440 2,570
720 1,310
836 91¢
706 625
217 516
800 658
663 2,590
751 2,420
5,320 2,420
4,850 3,870
3,550 3,000
2,420 3,660
2,710 3,400
2,480 2,160
1,900 1,770
2,270 1,720
4,700 1,800
5,710 1,800
5,620 2,180
4,100

1,886 3,362
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Discharge, in second-feet, at statlons in Republican-Xanasas Rliver Basin,
May and June 1935 ~ Continued

Big Biuwe River Big Blue River Little Blue River Little Blue River
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a a near at
Hul2, Kmns,. Randolph, Kans. Endicott, Hebr, Waterville, Kuns,
Hay Juna May Juns May June May June
2,060 12,300 3,800 16,800 288 6,760 461 9,320
1,280 14,800 2,860 27,500 250 7,080 365 21,400
900 13,200 1,780 34,100 228 3,920 320 20,000
850 10,800 1,400 32,500 214 3,320 278 10,200
440 6,480 1,110 22,600 204 2,650 252 7 100
310 6,110 258 11,700 1g2 2,510 240 5,380
280 5,480 740 11,300 185 1,970 240 3,040
245 3,640 805 8,970 178 684 228 2,420
208 2,280 581 6,320 168 770 217 1,640
252 1,940 496 4,740 176 636 206 1,360
222 4,280 487 4,320 1,160 6eg 196 2,000
1,680 2,640 8656 7,390 1,780 884 2,420 1,890
732 1,810 7,060 5,060 770 467 3,940 1,490
966 1,400 4,220 5,480 485 566 1,440 1,130
B2 1,260 2,200 2,780 426 517 1,180 925
966 1,170 1,040 2,120 375 328 648 805
066 1,110 1,620 1,740 314 1,210 481 2,180
658 2,700 1,620 5,160 426 2,630 461 2,880
1,340 2,760 1,980 9,340 1,010 2,240 1,840 4,010
6,740 2,400 8,470 7,060 5,940 1,640 7,020 2,420
5,570 4,150 16,700 8,100 5,000 986 10,800 2,920
3,850 3,180 19,400 7130 2,220 513 11,300 1,440
2,460 2,480 11,900 5,480 1,270 391 3,520 265
2,700 2,280 5,270 4,320 808 342 2,060 845
2,580 2,160 4,640 4,120 860 314 1,490 168
1,840 1,840 3,900 4,120 480 286 1,220 687
4,200 1,730 3,06C 3,280 608 280 1,130 61l
6,200 1,840 7,260 7,060 595 1,550 1,260 4,280
8,660 1,940 7,860 8,100 4,920 4,050 3,450 4,980
7,800 2,000 11,800 8,720 5,960 2,840 8,690 7,360
5,400 13,800 3,380 7,700
2,296 4,031 4,807 9,503 1,280 1,760 2,417 4,245
Soldier Crsek Delaware Rlver Waltarusa River Stranger Creek
at 3 near near
Topeka, Kans, Valley Falls, Kana. Lawrence, Kang. Tonganoxie, Kans.
Hay June Nay June May June Hay June
2 3,360 34 2,930 4 7,720 12 2,340
240 2,100 165 10,800 i 9,450 1g4 3,120
10 800 51 8,600 8 7,220 226 4,000
2 480 32 750 ¢ 1,440 43 3,250
2 350 24 508 & 702 24 514
2 280 22 3,440 8 44 32 311
2 220 20 416 11 169 26 243
2 160 366 208 g 305 20 178
2 180 467 808 225 240 463 186
3B 130 133 257 554 223 344 izl
7 110 200 9,170 123 5,000 92 3,160
66 93 114 1,330 1.8 631 210 4,430
o4 90 193 257 108 364 ki 4,000
kil 69 21e 2G0 1,650 249 1,370 730
40 &l 164 187 1,680 186 657 199
30 52 7Y 20¢ 1,380 198 631 169
26 43 147 187 528 162 367 215
20 B3 23% 5,470 951 139 815 248
800 94 7,630 3,300 7,850 123 3,890 199
3,220 84 9,700 1,380 3,150 103 3,540 231
800 72 15,400 1,310 961 84 2,190 284
300 64 3,110 320 a27 84 439 110
100 58 608 218 308 84 367 %
75 50 415 1586 223 76 194 G3
50 44 2908 136 126 71 145 69
25 30 257 2wy 162 84 151 141
16 64 1,930 467 9,690 134 290 69
8,990 99 14,700 81¢ 12,400 401 5,300 275
3,680 75 2,930 366 11,200 620 7,060 79
1,850 50 1,250 2,000 3,070 162 5,770 53
150 1,%80 681 1,530
687 314 2,018 1,011 1,818 i,18% 1,173 G698
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PREVICQUS FLOODS

Although the fleood of May and June 1935 was the greestest flood that
nad oceurred in the upper part of the Republican~Kensas River Basin during
the period of historical record, 1t appears that other floods, especially
that of May and June 1903, have been greater than that of 19356 for the Kan-
ses River, below Junction City. The magnltudes of most of the flooda prior
to that of 1903 are largely a matter of conjecture, there belng few records

2
upon which to base estimates of @lscharge. In a report on the Kansas River
by the Chlef of Engineers, United States Army, the following information is
3
given regarding early floods:

One of the early floods in the Kansas Basin apparently cccurred in
1785, & year that was known in Middle Western regions as "the year of big
waters," # % # The next great flood occurred in 1826, ¥4 # # Conditions on
the Kansas River are not accurately known, although avaeilable data indicate
that a major flood oceurred.

The next great flood of record occurred in the spring of 1844, No
definits high-water marks were obteined of this flood, although sufficlent
information is available to establish 1t as the maxisum flocd of vecord in
the Kansas Basin, # # # A very careful study of availleble informaticn at
Topeksa, Kens., indicabtes that the 1844 flood was approximately 2 fest high-
er than that of 1803, # i %

Other general floods covering & large part of the Kansas Basin occurred
in 1845, 1861, 1B58, 1870, 1881, and 1886. Little is Ynown of these floods.
A flood on Chapman Creek, a smail tributary of the Smoky Hill River, oc¢-
curred on June 26, 1869, and resulted in the loss of 15 lives,

The most important ficod of accurate record coocurred during the latter
part of May and the first part of June of 1903, and resulted in very high
stages throughout the central and eastern part of the basin. It was ex-~
ceeded only by the flood of 1844,

Floods on the Kansas River subsequent to that of 1903 ocourred in 1904,
1908, 1915, 1823, and 1835, but none of them equaled the flood of 1903 in
eastern Kansas, although in the upper Kansas Rlver the flood of 1938 ap-
proached 1t closely.

Severe floods have ocourred leas frequently on the Republiocan River
than on the Kansas River durlng the past century, O0f the kmown floods on
the Republican River that of 1915 1s generally consildered the greatest
prior to that of 1935, The longest stream-gaging record on the Republican
River is that at Buperior and Bostwick, Nebr,, from 1896 to 1916, During
that perlod the meximum obaserved stage wes a gage helght of 12.5 feot at
Bostwick on June 18, 1916, The second hlghest observed stage at Bostwlick
was a gage helght of 10,4 feet on July 4, 1206, for which the estimated
dlscharge was 24,600 second-feet. Records obtalned near Supericr durlng

1808 indlcate that the flecod of that year was of lesser megnitude on the

2 B8ee report of the Flocd Control and Water Conservation Committee
to the Governor of the State of Kansas, December 27, 1928, p. 5, for a list
of years in which Kansas floode are known to have ocourred.

3 V34 Cong., 24 session, H. Doc. 196, pp. 38-30, 1934,
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Republican River then those of 1905 and 1915, the estimated discharge at
Buperior being 14,100 second-feet on WMay 20, 1803.

A compariscn of the flood of 1935 with other floods that had ocourred
during the preceding 70 years was obtained near Oxford, Nebr., at a house
occoupled by the Clarine family. This house was on the same site as one
built in 1885, and prlor to 1835 flood waters had never approsched the
house, Attached to the house la a lean~-to more than 10 feet high, which
was completely submerged by thé crest of the flood of 1935, From this fack
it is clearly indicated that the flood of 1935 wap at leaat 12 feet higher
than any flood during the preceding 70 yeavs, As this additional 12 feet
in height corresponds to & greetly lnereased width of overfioved area, 1t
1s evident that previcws floods at this locality were so much smaller that
they were comparable with the flocds of 1905 and 1915 referred to above.

For the Republican River, as for many other western streams, thers 1g
the usual Indlan tredition of a higher flood before the days of the white
man., Engineera, in the ocourse of thelr inveatigations of the flood of May
and June 1935, found three separate references to such flood. 4An old Indisn
in the vieinlty of Benkelman made the statement that 40 years before he was
born there was a great flood 2 feet higher than that of 1936, As he was
about 70 years old, this would date the legendary flood &g spproximately
1825, A reslident near Cambrldge stated that when his father settled there,
about 1870, an o0ld Indien told hiw that all pegple who settled the Republi-
oan River bottoms would be flcooded out, as he had seen, while a boy, the
waters "extending from bluff to bIuff.” At Red Cloud several residents
atated that one of Chlef Red Cioud's relatives who lived nearby was author-
ity for the statement that more than 100 years ago a flood covering the
bottoms “from bluff to bluff" had occurred, These statements are consistent
and apparently had partiasl historic confirmation, At the time of thls ear-
lier flood there were no white settlers in the Republican River Basin, and
the only white travelers were fur traders on the way from St. Louls to the
Rocky Mountains and points beycnd, Search through the availlable writings
of these travelers fails to reveal any reference to such o flood, It 1s
thersfore necessary to rely on inferential evidence from locallties where
whites hed settled. According to a published statement,4 in the spring of
1828, during the Junse high water, which was much greater than usual, a tre-
mendous rlse, ilke a wall of water, ocams down from the Eansas River, ¥No

other reference to that flood 1s given, but the same wolume contains g

4 Kenesas State Hist. Soc, Trans., vol, 8, p. 479, Topeka, 1904.
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letter from the superintendent of missions among the Osage Indians, from
which the follewing is quoted:

The whole sumuer (1B826) might e cailed a ralny season., The season
before (1825) was rvemarkably dry. + * # About the lat of Warch our river
(Neosho) rose and overflowed its banks beyond anything aeen before. # ¥* #
Through the summer the rains continuedi the ground was wet and The air
chllly, % # % The most appalling scene was reserved for the month of
September. It was in thig month, about the middle, that the earth, al-
ready overflowing, could no longer drink in the rain that came upon it.
Fresh torrents from %he clouds descended; the Neosho commenced its aecond
great rise, and it was great indeed, (A footnote states that this rise was
i0 feet higher than that in the spring.)

The chief value of this evidence for the Republican River flood lies
in the statement that 1825 was s dry yesr and 1826 an exceedingly wet ons,
If the rainfall was sufficiently heavy to ceuse a great flood on the Neosho
River, it probably must have been general, extending also over the basin of
the Republicen River,

0f the two publighed statements cited, perhaps the flrst, mentioning
the Htremendous wall™ of water on the Kansas River in June 1828, is wmore
pertinent to the Republican River flood. The second statement, mentloning
1825 as a "remarkably dry" year, indicates that the flood of Indian tradi-
tion ceccurred not in 1825 but in 1826. Although the evidence is not con-
clusive, it strengthens belief in the flood reported by the Indians. This
In turn indicates that the flcod of 1935 may be classed as one of the 100-

vear type.
REVISION OF RECORDS FOR 19035

As & result of additional high-water messurements and Improved ratings
for geveral stations on the Kansas River and tributary streams obtained in
connectlon wlth the flood of May and June 1935, revisions have been made of
the records for May and Jure 1903 for six gaging stations, and these revised
records appear in the following table, Descriptions of these stations may

be found in U. 8. Geological Survey Water~Supply Paper 99, pages 208~215,
224-R32,
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Discharge, Iin second-feel:, at stations in Kansas River Basin,
May and June 1903

Republican Rlver
a
Junction City, Kana,

Hay June
6,480 48,000
3,400 50,000
1,780 38,600
1,180 22,300

945 18,700
787 13,200
785 9,160
735 6,880
735 B, 400
682 4,520
1,260 4,000
9,820 5,600

19,000 3,020

28,400 2,600

16,000 2,820

10,300 2,290
7,600 2,160
6,500 1,960
8,260 1,840
4,860 1,660
4,300 1,680
5,150 1,546

11,500 1,480
9,000 1,370
6,880 1,480

12,500 2,680

23,600 3,700

33,800 2,800

89,500 2,210

71,000 2,680

45,000

14,260 9,120

Saline River
nagk

8aling, Keng,

May June
9686 24,600
1,710 19,000
1,580 14,000
1,280 10,030
210 8,000
1,200 6,200
25 £,100
1,250 4,300
1,690 3,940
1,860 2,490
1,820 1,640
1,620 1,660
1,560 1,460
1,760 1,340
1,960 1,270
2,000 1,210
2,080 1,150
1,860 1,000
1,300 1,040
1,080 1,000
1,280 1,080
2,470 1,000
%,220 1,000
2,490 1,020
2,180 1,000
6,500 955
19,800 880
13,400 835
24,600 880
27,000 1,040
25,800
5,120 4,010

EKansas River

at
Lecoupton, Kans,

Bay

11,700
16,500
24,460
32, 800
47,800

43,100
20,600
26,400
25,200
27,200

26,200
28,000
46,300
56,800
56,400

41,000
79,800
3,800

131,000

181,000

285,000

46,020

June

239,000
222,000
207,000
101,000
171,000

154,000
107,000
90,200
74,000
65,200

55,000
45,900
8,000
34,000
0,600

28,300
28,100
23,700
22 400
20,800

18,600
17,100
16,000
14,300
15,200

22,400
30,600
30,600
28,300
28,400

68,160

Sclomon River

at
Mlles, Kanas.

May June
2,490 28,900
2,490 35,200
1,640 9,800

o8% 39,800
¥15 31,800
635 24,100
70 13,800
1,080 6,820
2,180 4,600
3,820 3,680
4,870 3,320
5,080 3,480
5,190 3,280
5,610 2,810
8,920 2,660

11,600 2,460

19,700 2,340

19,000 2,220
7,010 2,120
4,160 2,080
2,940 2,000
4,070 1,820
4,300 1,820
3,460 1,760
3,250 1,880
3,820 1,940
5,120 1,940
4,850 2,520

17,800 2,490

19,700 3,010

21,600
6,540 9,210

Smoky Hill River
at
Ellaworth, Eans,

May June
223 4,080
BB 3,410
557 2,130
510 1,690

1,840 1,410
2,060 1,340
2,830 1,080
2,510 863
2,800 823
1,840 766
1,760 710
1,410 657
2,200 657
2,280 606
1,480 58"
1,140 610
1,010 486
888 422
765 381
667 465
55 465
606 381
6235 465
657 486
657 422
1,480 766
1,690 1,080

12,900

15,700 465

12,300 542

8,980
2,700 948

Big Blue River
at
¥anhattan, Kana.

Hay June
5,860 87,200
6,480 66,000
4,140 53,200
2,080 41,200
1,770 36,000
1,680 30,700
1,630 21,100
1,490 15,000
1,350 10,900
1,220 8,560
1,160 7,700
2,060 7,020
8,820 6,240

17,700 5,600

16,000 5,180
7,430 4,800
5,150 4,470
4,360 4,140
3630 3,040
3,240 5,080
7,840 5,580

22,900 4,680

27,700 4,140

27,300 3,730

19,800 %,040

38,200 8,260

46,600 7,420

54,600 4,470

69,000 3,940

86,000 3,430

93,800

18,860 15,800



