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TEXAS FLOODS OF 1940

 p————

By Skt D. BrREEDING

ABSTRACT

Floods oceurred’in Texas during.June, July, and November 1940, th~t exceeded
known stages on many small streams and at a few places on the larger streams,
Stages at several stream-gaging stations exceeded the maximum known at those
places since the collection of daily records began.

A storm, haying its axis generally on a north-south line from Cameron to Vie-
toria and extending across the Brazos, Colorado, Lavaea, and Guacalupe River
Basins, caused heavy rainfall over a large part of south-central Texas. The
maximum recorded rain of 22.7 inches for the 2-day period June 29-30 occurred
at Engle. Of this amount, 17.5 inches fell in the 12-hour period between 8 p. m.
June 29, and 8 a. m. June 30. Light rains fell at a number of places on June 28,
and additional light rains fell at many places within the area from July 1 to 4.
During the period June 28 to July 4 more than 20 inches of rain fell over an aresa
of 300 square miles, more than 15 inches over 1,920 square miles, and more than
10 inches over 5,100 square miles. The average annual rainfall for the area
experiencing the heaviest rainfall during this storm is about 35 inches.

Farming is largely confined to the fertile flood plains in much of the area sub-
jected to the record-breaking floods in June and July. Therefore these floods,
coming at the height of the growing season, caused severe losses to crops. Much
damage was done also to highways and railways.

The city of Hallettsville suffered the greatest damage of any urbar area. The
Lavaca River at that place reached a stage 8 feet higher than ever known before,
drowned several people, destroyed many homes, and submerged almost the
entire business district. The maximum discharge there was 93,10C second-feet
from a drainage area of, 101 square miles.

Dry Creek near Sm thville produced a maximum discharge of 1,870 second-
feet from an area of 1.48 square miles and a runoff of 11.8 inches in a 2-day
period from a rainfall of 19.5 inches.

The area in the Colorado River Basin between Smithville and La Grange,
amounting to 550 square miles, had an average rainfall of 19.3 incles, of which
11.5 inches appeared as runoff. The maximum discharge at La Grange was
182,000 second-feet, with much the greater part coming from below Smithville.
This is probably a record-breaking flood for the area between Smithville and
La Grange, but stages as much as 16 feet higher have occurred at La Grange.

Heavy rainfall over the east half of Texas November 21-26 causec large floods
in all streams in Texas east of the Guadalupe Riiver. The maximum recorded
rainfall for the 2-day period November 24-25 was 20.46 inches at Hempstead,
of which 16.00 inches fell in 24 hours or less. The storm occurred during the
period November 2026, with the greater part of the rain falling November 23-25.
During the period November 20-26, rainfall in Texas amounted to more than
15 inches over an area of 3,380 square miles, and ‘to more than 19 inches over
an grea of 17,570 square miles. The average annual rainfall for the area in
Texas experiencing more than .10 inches of rain during this storm ranges from

1



2 TEXAS FLOODS OF 1940

50!inche on the east border of the State to 35 inches near the west edge of the
area. The study of this storm for the purposes of this repogt is limited to the
San Jacinto River Basin, which had an average rainfall of '13.6 irches. This
basin has an area of 2,791 square miles above the gaging station near Huffman
and is typical in topographic and hydrologic features of much of eastern Texas.

The stage reached at the gage near Huffman was about 1 foot higher than
known before, the maximum discharge was 253,000 second-feet, and the runoff
from the storm amounted to 8.8 inches.

The November flood came after erops had been harvested, and its damage was
mainly the destruction of highways and railways and the drowning of livestock.

The storage reservoirs on the Colorado River located well upstrerma from the
storm areas herein studied had very little effect on the rates of runoff. A charac-
teristic of most of the streams affected, especially those in the San Jacinto River
Basin, is a small cut channel and a wide flood plain affording a larg= amount of
natural storage.

This report presents records of rainfall for the June-July storm at 206 places
covering much of eentral and south Texas, and for the November storm at 40
places in and adjacent to the San Jacinto River Bagin; 3 isohyetal maps; records
of peak stages and discharges and of mean daily discharges and hydrographs
during flood periods at 30 stream-gaging stations; records of othor floods at
places where maximum discharges were measured during the June-July flood;
records of maximam discharges only on five streams that had outstanding floods
as a result of the June-July storm; results of studies of rainfall and runoff produced
by the June-July storm for selected areas and for the November storm at each
gaging station in the San Jacinto River Basin; comparative records of sediment
transported by floods in San Jacinto, Brazos, and Colorado Rivers; and other
data pertinent to the floods in Texas.

INTRODUCTION

The floods of June-July 1940 were the direct result of excessive
rainfall produced by a storm that centered over Bastrop, Fayette, Lee,
Lavaca, and De Witt Counties, in south-central Texas, and extended
across the Brazos, Colorado, Lavaca, and Guadalupe River Basins.
Stages higher than any previously known were reached on many of the
smaller streams near the center of the storm area, and on all streams
in the upper part of the Lavaca River Basin. This storm covered an
area that is largely agricultural and, coming as it did in the height of
the growing season, the losses to crops were severe. The floods did
great damage to highways, railways, residential property, and éspe-
cially to Hallettsville, where almost the entire business d'frict was
inundated and many homes were washed away: -

The floods in November 1940 were caused by a widespread storm
that covered the eastern two-thirds of Texas and all of Oklahoma,
Arkansas, and Louisiana and produced its heaviest rainfall aver a large
section of southeastern Texas. This storm was one of the largest
in history, if not the largest, with respect to the total quantity of
rain falling on the State of Texas within & period of 7 days. All
streams in Texas from Sabine River on the east boundary westward
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to Guadalupe River were in flood except the.upper portions - of
Braszos; Colorado, and Guadalupe Rivers. For the purposes. of this
report the.study. of this storm is limited to the rainfall and runoff in.
the Ban Jacinto River Basin. This basin is typical.in topographic
and Hydrologic features of a large pait of eastern Texds; and the flood
therein was record-breaking. Much of the area, covered by the
heavy rainfall of November was forested and as the storm did not
occur durmg the growing season, the damage to crops was small.
The major losses were ‘the destruction of thhways and rallways and
the drowning of livestock.

Destructive floods produced by heavy ramfall oceur ir some part
of Texas almost every year, and in some years nearly all sections of
the State have been subjected to such floods. In recent years many
surveys have been made, and some work has been done toward con-
trolling floods and increasing the beneficial use of the wters of the
streams. The purpose of this report is to contribute f~rther data
concerning rainfall and runoff to the information already available.
A record of the magnitude of these rains and subsequent floods and &
study of the ]ustory of previous floods are useful not only in designing
economic engineering structures, such as dams, bridges, levees, and
other controlling works, but also in planning for the comylete utiliza-
tion of the water resources of a region.

. Plate 1 shows major drainage basins in Texas and the average annual
rainfall through 1939.

This report contains all available records of rainfall anc' all records
of discharge during the floods at the 30 stream-gaging stations of the
Geological Survey within the areas studied, and records of peak dis-
charges at places other than regular stream-gaging stations. The
information presented greatly exceeds in scope and detail that usually
obtained under the regular stream-gaging program. Cnsiderable
work was done in gathering and analyzing rainfall and stream-flow
data and in determining peak discharges at places other than regular
stream-gaging stations. This report also contains brief di~cussions of
the meteorological conditions that prevailed before and during the
storms, explanations of the pertinent data and flood events, and dis-
cussions of the relation between rainfall and runoff and of the compar-
ative sediment loads of the major streams.

ADMINISTRATION AND PERSONNEL

The field and office work involved in the preparation of this reporb
was performed by the Water Resources Branch of the Geological
~ Survey, under the general administrative direction of G. L. Parker,

ehief hydraulic.engineer.. The field work and the collaction and tabu-
lation of the basic information with respect to stages anc'. dxscharges
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were done in ‘the Surface Water Division, R: G. Kasel; chief, under
the direction of C. E. Ellsworth, district engineer. Special data were
obtained and analyzed and studies made under the immediate direction
of S. D. Breeding, who also wrote the text. The general review of the
report was carried on by the Division of Water Utilization, R. W.
Davenport, chief.
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MEASUREMENT OF FLOOD DISCHARGES

The general method employed in obtaining the discharge &t stream-
gaging stations consists in applying to records of stage the stage-
discharge relation defined by means of current-meter measurements
of discharge at various stages from low water to high water. The
records of stage, unless otherwise neted, are obtained either from
readings on nonrecording gages or from graphs of continuous water-
stage recorders.

Plate 2 shows typical stream-gaging stations in Texas, equipped
with recording gages.

The evaluation of flood discharge in many situations is ver;” difficult,
and the accuracy often depends upon surveys, analyses, and compu-
tations by rather indirect methods for extending the curve of stage-
discharge relation beyond the range covered by curront-meter
measurements.

At places other than regular stream-gaging stations, peak discharges
are nearly always determined by some indirect method. It is usually
impossible at such places to obtain sufficient basic information from
which the total quantity of water discharged during the flood may
be computed. o

Maximum discharges of floods described in this report were obtained
either by current-meter measurements at crest stages, from rating’
curves defined by current-meter measurements or extended above the
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portign defined by current-meter measurements at lowe~ stages, or
from slope-area measurements for crest stages. These and other
methods are outlined in'standard textbooks. and manuals on hy-
draulics ! and have been discussed in previous reports of the Geological
Survey. 2

JUNE-JULY FLOODS IN SOUTH-CENTRAL TEXAS

Destructive floods occurred in the Brazos, Colorado, Lavaca, and
Guadalupe River Basins in late June and early July 1940. Portions °
of 11 counties were inundated, 9 people were reported drowned, and
property and crop losses have been estimated at more than
$1,000,000. 3 .

The floods were caused by excessive rainfall, which we< produced
by a storm that centered over Bastrop, Fayette, Lee, Lavaca, De
Witt, and Gonzales Counties and extended across. the Brezos, Colo-
rado, Lavaca, and Guadalupe River Basins. The heaviest 2-day rain
reported was at Engle, where 22.7 inches fell June 29-30. Of this
amount, 17.5 irches fell in the 12-hour period between 8 p. m.
June 29 and 8 a. m. June 30. The heaviest 2-day rain rocorded by
the Weather Bureau was at Smithville, where 20.40 inches fell
June 29-30. Of this amount 16 inches fell between 7 p. m. June 29
and 10 a. m. June 30.

Many small streams in the area rose to record-breakmg heights
and caused considerable damage to crops, highways, railways, and
business and residential property. Brazos River below Little River
had a moderate flood and caused small damage. Colorado River
below Smithville and Guadalupe River below Gonzales had floods.
of considerable magnitude, but greater floods have occrrred. The
reservoirs on Brazos and Colorado Rivers were far above the areas of
heaviest rainfall and consequently had small effect on the floods on
those streams. All streams in the upper Lavaca and Navidad River
Basins except East Fork Navidad River had record-breaking floods,
but in the lower reaches of these streams the flood of 1936 vas greater.

Especially heavy rain covered an area about 150 miles long by 50
miles wide, the long axis of the area extending along a north-south line
from Cameron to Victoria. The line showing average annual rain-
fall of 35 inches almost coincides with this long axis of the area of
heaviest rainfall. The area may be properly considered as in the

1 Corbett, D. M., and others, Stream-gaging pr/ocedure, a manual describing methodr and practices of
practices of the Geological Survey: U, 8. Geol. Survey Water-Supply Paper 888, 245 pp., 1943, KingH. W,,
Handbook of hydraulics, 3d ed., McGraw-Hill Book Co., 1939.

* % Pokmsori, Hollister, The Mew York-State flood of July 1935: U. 8. Geol. Survey Water-Supply Paper
773-E, pp. 251-254, 1936. Dalrymple, Tate, and others, Major Texas floods of 1935: U. S. Geol. Survey
‘Water-S8upply Paper 796-G, pp. 220-232, 252-256, 1939; Major Texas floods of 1936: U. S. Geol Survey Waters

Supply Paper 816, pp. 12-18, 1937,
3 Monthly Weather Rev., vol. 68, No. 7, pp. 198, 199, July 1940,

.
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upper Coastal Plain or in the transitional area between the Coastal
Plain and. the central plateau. Low rolling hills are found along
the divides and near the headwaters of all the small streams. A
uniform characteristic of the streams in the area other than the main
rivers is the existence of very small cut channels and wide flood plains.
The hydrologic and topographic features of the area are generally
uniform except for considerable variation in the density of vegetation
in the wooded areas and in the percentage of land in cultivation.
The soil throughout the area may be classed as sandy loam but
with considerable clay and gravel in some parts.

As a background for further discussion of the floods, especially
the flood at Hallettsville, the following description is quoted: *

A slowly moving cold front attended by excessive rains crossed central and
south Texas on June 29-30, and 8 to 22 inches of precipitation cceurred over a strip
of country 50 miles wide by 100 miles in length. It covered large sections of
eight counties centered around Bastrop, Fayette, Lavaca, and De Witt. This
record rainfall caused destructive floods along the lower portion of tt= Colorado
and Guadalupe Rivers, and along the upper portion of the Lavaca River and
its creek tributaries. Two persons were drowned on the Colorado River and seven
lives were lost on the Lavaca River. * * *

Along the lower Colorado River, La Grange, Tex., had 12 inches of rainfall
during a period of 29 hours; Smithville had 20.40 inches from the aftern-on of June
29 to the morning of the 30th, with 16 inches of this amount falling between
7 p. m. and 10 a. m.—a period of 15 hours. The river did not reach flood stage
at Smithville, Tex., but rose to 10 to 12 feet above flood stage from Columbus
to Wharton, Tex. ’

Along the Guadalupe River Basin, rainfall at San Marcos, Tex., measured
6.18 inches; Cuero, Tex., 14.40 inches, with 12.40 inches of this amount falling
during the 24 hours ending at 7 a. m., June 80. * * * The river rose 10 feet
above flood stage at Gonzales and 9.5 feet above flood stage at Victoria. Tex., with
the crest passing Gonzales on July 1 and Vietoria on the 3d.

The upper watershed of the small Lavaca River was subjected to an excessive
rainfall of unusual intensity &nd duration, and over parts of -that section 22
inches of rainfall occurred within 36 hours, June 29-30. Hallettsville, Tex.,
approximately 20 miles below the headwaters of the Lavaca River, experienced
the most costly flood in its history. It was here that seven persons weve drowned
and property losses including erops and washed farming lands exceeded $740,000.

Coming in the height of the growing season, and owing to the fact
that much of the flood plain was in cultivation, the storm resulted
in severe crop losses. The greatest property damage was in the city
of Hallettsville, where water reached the second story of tI'o county
courthouse and damaged the merchandise of almost every business
in town. Seven lives were lost, and many residences were washed
away. Lavaca River, which caused the damage at Hallettsville,
had the greatest flood ever known at this place, and reached a stage
8 feet higher than the previously highest known flood, whick occurred

¢ Monthly Weather Rev., vol. 68, No. 7, pp. 108-199, July 1940,
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in 1936. Reliable information concerning floods dahes ba ck to 1870
The flood at Hallettsville has been described by the Gansdo Tribune
for July 4, 1940, as follows:

Havrerrsvieie, July 1.—The worst flood in its history struck Hallettsville
Sunday morning, leaving behind destruction and death.

Several people perished, and the property loss runs into several Fundred thou-
sand dollars. On store stocks and fixtures alone, the loss is estimatec at a hundred
thousand dollars.

The Lavaca River rose to 41 feet—10 feet above any previous record. Ordinarﬂy
crossable anywhere on foot, the little river became a mighty stream almost a mile
wide.

Never before did the flood water reach the stores on the square. This time they
were flooded from 3 to 8 feet high. * * *

A 4-inch rain came early Saturday. A downpour followed at night. Ten and
a half inches of rain fell here, supplemented by a 16-inch rain in the Moulton
section. This was more than the Lavaca River could carry.

The first alarm was sounded shortly after 2 a. m. , the second 2 hou-s later. But
neither was taken seriously enough, for no one expected this calamity.

About a hundred families had to flee their homes before the rising water. Every
store and house from the river up to the highway had to be evacuated.

“Several houses were seen floating down the stream beyond the reach of anyone,”
reports Sheriff McElroy. ““Cries could be heard in the darkness but nothing could
be done. The water rose some 8 feet in the county jail, but the prisoners were
all safe on the upper floor.” )

By 54.m., the river was flooding the square. It was then the threatened section
awakened to its danger. And it was high time, the water rising rapidly. By
7 it was reaching the highway. And shortly a.ftervﬁard the water stood from 6
to 10 feet on the square, spreading several feet deep over. the highway itself—
something believed impossible. But what was thought could not, did happen here.

The Lavaea River railroad bridge here was washed out when struck by a floating
house about 8 a. m. Railroad service here will be tied up for many days. About
200 yards of the asphalt approach to the Lavaca River bridge here wes completely
washed out. About a hundred people here were rescued from housetops, some
as they flosted downstream. Reports from those who lived along t! ~ Rocky and
other creeks stated that bridges were washed out in wholesale lots, * * *

After reaching its highest peak around 9 a. m., the flood receded slowly until
by 8 p. m., the square was free again of the water, which left & thick layer of slimy
mud on everything it touched.

It rained almost till noon. Later on the sun came out smiling on the vengeance
nature wrought beeause man allowed nature’s stream to fill up with his best soil.
* % %

The Red Cross sent its help, and radio stations ealled up asking vthat could bé
done, while they broadcast Hallettsville’s calamity. * * *

Soon after daybreak Monday morning, NYA, WPA, CCC, and Salvation Army
help arrived. All this help was greatly needed as hundreds are left homeless. It.
was a pitiful scene here in Hallettsville Monday, with ambulances hauling dead
bodies, merchants ¢leaning slush out of their stores, and people looting for their
,belongings along the Lavaca River after the water recedéd. * k¥

The traffie connection with Schulenburg was cut off by a highway wash-out at
the Navidad bridge, and with Yoakum by a wash-out at the Lavaca bridge. The
city was without.outaide newspaper? or mail Sunday and Meonday, * * *
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Much cattle and poultry were destroyed along both the Navidad and the Lavaca
Rivers, although the reports are indefinite. The flood rose so rapidly that many
were caught unprepared. Several hundred head of cattle, besidex hogs and
poultry, must have been lost, according to estimates. * * #*

The Cuero Record of July 1, 1940, reports:

Cuero appears to have borne the brunt of the flood in De Witt County.

Damage estimated at between $150,000 and $200,000 was checked in Cuero
proper Monday as a result of the torrential downpour.

A report by the United States Weather Bureau rainfall observer, showed a total
of 12.40 inches of rain fell in Cuero between the hours of 6 p. m. Saturday and
8 a. m. Sunday.

Ditehes and storm sewers were unable to care for the heavy overflow which
engulfed the business district within a comparatively short time.

Rain fell throughout the night Saturday, but it was between the hours of 2 and
6 a. m. that the heaviest precipitation came.

Water was rising slowly in the business section at 4 a. m. By 5:37 a score of
business houses had been engulfed. * * *

Hundreds of persons fled from the western section of the city as the water rose
to a depth of around 6 feet in many portions of the residential section across the
tracks. Two or three hundred persons were carried to safety by bost and were
cared for Sunday night by the city, sandwiches and coffee being served at various
refugee centers.

Views of the flood at Hallettsville are shown in plates 3 and 4.
RAINFALL

Immediately after the storm an extensive search was made for infor-
mation regarding rainfall throughout the areas where it was unusually
heavy. Many reliable records of the rainfall were found in addition
-to those from official gages. Many estimates were obtained and
usually disregarded. In a number of places the catchment vessels
overflowed, which, at least, gave a positive minimum to tke amount
of rain received.

No recording rain gages were located in the areas of heaviest rain-
fall. However; the gages at Cheapside, Lexington, and Somerville
were not far from the center of the storm, and they recorded rains
totaling from 9 to 12 inches for June 29-30. Cumulative rainfall
recorded by these gages is shown graphically in figure 1. An indica-
tion of the intensity in the area of heaviest rainfall is given by the
record from the Weather Bureau gage at Smithville, which showed
16 inches of rain between 7 p. m. June 29 and 10 a. m. . June 30, and
also by the record from an unofficial observer at Engle, who used a
gage of the Weather Bureau type that showed 17.5 inches of rain
between 8 p. m. June 29 and 8 a. m. June 30.

The available records of rainfall for the storm period ars given in
table 1. This table contains the records for the Weather Bureau sta-
tions and all other reliable rain-gage and other measurements within
the area covered by this report and within adjacent areas.
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Distribution of the rain with respect'to time and area is shown by
isohyetal lines in plates 5 and 6. Plate 5 shows the total rain for the
4-day period June 28 to July 1. The rains of June 28 caused no floods
but served to condition the soil to permit a greater runoff from the
heavy rains, which fell mostly during the 12-hour period centering
‘around midnight June 29. The latter rains caused all the record-
breaking peak rates of flow. The rainfall recorded for July 1 prob-
ably contributed slightly to the peak flows in the lower reaches of
" some of the streams. Plate 6 shows the total rain fo~ the 7-day
period June 28 to July 4, which includes all the rainfall contributing -
to the flood runoff during the period covered by this report.

FLOOD STAGES AND DISCHARGES

In addition to the records of stage and discharge collacted at the
regular stream-gaging stations, measurements of peak rates of flow -
were obtained at five places on comparatively small streams that had
record-breaking floods. These measurements were made 'y the slope-
area method. The results are shown in table 2.

In general, because of the small cut channels and wide flood plains
covered with varying amounts of timber and brush or with growing
crops, opportunities for measuring peak dischdrges b slope-area
methods were scarce. Conditions are considered fair to good at the
sites where the five measurements were made.

At two places where slope-area measurements were made, Buckner
Creek near La Grange and West Fork Navidad River near Schulen-
berg, the floods were particularly outstanding. Buckner Creek near
La Grange reached a stage about 10 feet higher than k~own before
at a point upstream from the backwater from Colorado River. The
highest known flood prior to 1940 occurred May 18, 1¢35, and de-
stroyed a bridge that had been built in 1880 about 4 miles above the
mouth of the creek. After being rebuilt, the bridge was destroyed a
second time by the flood of June 30, 1940.

The flood on West Fork Navidad River at the place of measurement
below Mulberry Creek near Schulenburg reached a stage 6 feet higher
than in 1936, the year of the greatest flood previously known. The
flood on Navidad River at Vienna, 20 miles downstream from the
place of measurement on West Fork Navidad River, vas 2.1 feet
higher in 1940 than in 1936. About 30 miles farther downstream, at
the stream-gaging station on Navidad River near' Ganado, the situa-
tion was reversed and the flood of 1940 was 3.3 feet lower than the
flood of 1936. A view of the flood on Navidad River nesr Ganado is
shown in plate 7, A.
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JUNE-JULY FLOODS IN SOUTH-CENTRAL TEXAS
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18 TEXAS FLOODS OF 1940

The records obtained at- the stream-gaging station on D~y Creek
at Buescher Lake, near Smithville, are of special interest bacause of
the small drainage area, 1.48 square miles, and the heavy rain; 19.5
inches. This was probably the first time in Texas that a reliable
record of discharge was obtained from so small an area sukjected to
such an amount of rain. The hydrograph of discharge for this station
is shown in figure 6. The flood is discussed more fully under “Rainfall
and runoff studies.” (See p. 82.)

The stage-discharge relation was defined by current-meter measure-
ments at 23 of the 25 stream-gaging stations that are listed in this
report for study of the floods of June-July. The discharge was
computed either from the rate of change in contents in reservoir or
from the formula for discharge over the spillway for Dry Creek at
Buescher Lake, and the peak discharge was obtained by slope-area
measurement of Lavaca River at Hallettsville,

SUMMARY OF FLOOD STAGES AND DISCHARGER

Table 2 contains data showing maximum stages and disclharges for
the flood of June—July 1940 at places where discharge records were
obtained, together with similar data, where available, for the maximum
flood previously known. The locations of places in table 2 sre shown
in plate 6, which is a map of the area affected by the storm and flood
of June—July.

STAGES AND DISCHARGES AT STREAM-GAGING STATIONS

Stage and discharge records at the 25 stream-gaging stations within
and adjacent to the area of heavy rainfall during the storm of June-
July are given on the following pages. A number of these stations,
located upstream from the area of heavy rainfall, had only small
floods. Floods in the main Brazos and Guadalupe Rivers were small
in comparison with the maximum known. Records from such stations
are included to give