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MAJOR TEXAS FLOODS OF 1936

By Tate Dalrymple and others

ABSTRACT

In 1936 floods occurred in parts of Texas during two periods--one
about July 1 and the other in the later portion of September--which were
marked by record-breaking or outstending stages and dlscharges on some
of the larger rivers.

Heavy raln storms occurred during the perlod June 30 to July 4 in
a region extending across central Texas and covering about one-fourth of
the area of the State, from the Neches Rlver on the east to the Rio
Grande on the west. The rainfall amounted to more than 10 inches over
the areas centering at Rockland, in the Neches River Basin, at Halletts-
ville, near Gonzales, and near Kyle, in the Guadalupe River Basin; in
the southeast corner of Kendall County, in the San Antonio River Basinj;
and at Eagle Pass, in the Rio Grande Basin. ZExtraordinary floods fol-
lowed in these basins, and record-breaking floods oécurred in the Guada-
lupe River Basin, in the central part of which a rain of over 20 inches
fell, mostly on June 30 and July 1.

The rains In September occurred in several rather distinct storms
over about three-fourths of the State, which led to conslderable varia-
tion in the times of the resulting floods in different river basins.

In the Trinity River Basin during the period September 25-28 over
15 inches of rain fell at Kaufmen, csusing an unusually high flood on
Cedar Creek.

From September 13 to 28 the Colorado River Basin was subjected to a
serles of floods, the greatest of which were in the Concho, San Saba,
and Llano Rlver Basins. The most destructive floods occurred in the
Concho River Baslnj; the city of San Angelo suffered great damage, mostly
from the flood of September 17. From September 13 to 18, in the Concho
River Basin, the rainfall amounted to 24 inches near Christoval and 30
inches at Broome. During the same period, September 13 to 18, 30 linches
of rain fell south of Fort McKavett, on the dralnage basins of the San
Saba and North Llano Rivers, causing record-breaking floods in those
basins.

An enormous volume of water passed down the Colorado River during
the floods. For the 20 days September 16 to October 5, the run-off of
the Colorado River at Austin was over 3,200,000 acre-feet, this quantity
of water is considerably more than enough to £i11 the Elephant Butte
Reservolr on the Rio Grande, which was the largest artificial lake in
the United States prior to the construction of the Boulder Dam. The
average yearly run-off of the Colorado River at Austin for the 38 year
period 1898-1936 1s 1,960,000 acre-feet, or only about 61 percent of the
run-off for the 20-day period in September-October 1936. However, the
peak dlscharge of the Colorado River at Austin during the flood of
September 1936 was 234,000 second-feet, as compared with 481,000 second-
feet, or more than twlice as much, during the flood of June 1935. The
flood peak In 1936 was relatively much greater above Austin, and the
flood wave had flattened materially at Austin.

During the floods of June-July and September 1936 drainage areas of
about 20,000 square miles contrlbuted discharges greater than ever known
before from those areas, and areas of about 50,000 square mlles contrib-
uted dlscharges that were extraordinarily high. The maximum dlscharge
September 17, 1936, of the Concho River at Paint Rock, with a drainage
area of 5,257 square mlles, was 301,000 second-feet, which 1s greater
than any known in a period beginning prior to the flood of 1882. At
San Angelo on September 17, 1936, the peak discharge of the North Concho
River was 184,000 second—feet from a drainage area of 1,675 square miles;
no higher stage has occurred since 1853, when a higher stage may have
been reached. The hlghest known stage in Copperas Creek, tributary to
the North Llano River above Junction, occurred September 15 or 16, 1936,
wlth a peak discharge of 98,900 second-feet from a dralnage area of 118
square miles. On Red Bank Creek near San Angelo a discharge of 2,490
second-feet was measured from a dralnage area of 0.76 square mlle; the
rate of discharge as shown by thils measurement was 3,280 second-feet to
the square mile,

The information in this report includes profiles of flood-crest
stages on about 884 miles of rivers, results of 40 determinations of peak
discharges made at mlscellaneous places, records of peak stages and dls-
charges and of mean dally discharges during flood perlods at about 40
regular river-measurement statlons, hydrographs of discharge at 26 river-
measurement stations, records of rainfall at about 400 places, 8 lsohyetal
maps showing rainfall over the entire State and 4 isohyetal maps showing
rainfall in more detall over smaller areas, records of past floods at all
places in the State at which authentic records were available, and other
data pertinent to floods in Texas. T
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INTRODUCTION

Unusual floods occurred in Texas in 1936 in the Trinity, Brazos,
Colorado, and Guadalupe River Basins, Heavy rainfall over a small area in
south-central Texas June 28 to July 4 produced floods on the lower Guada-
lupe River and several tributaries that were greater than had ever been
known. Ralns from September 14 to 30 produced floods in the Trinity, Bra-
zos, and Colorado River Basins that exceeded all previous records on many
streams, and floods in the Red, Guadalupe, and Nueces River Basins that
were moderately high.

This report deals with the June-July and September storms and the
resultant floods. A brief summary is also given of available information
about previous floods. Flgure 1 1s g map of Texas showlng towns and
streams mentloned in the text of this report.

The rivers of Texas are subject to great and frequent floods. Some
of the maximum rates of discharge have sxceeded any rates recorded from
areas of comparable slze elsewhere in the United States. The rivers of
Texas are also subject to long periods of exceedingly low flow. Few peo-
ple outslde the State and probably not many of the residents of the State
realize the great difficulties arising from these conditions that must be
overcome in controlling and utilizing the flow of Texas streams. To pro-
vide economic and safe designs of dams, reservoirs, levees, and other
controlling works, long-time records of stream flow at many points are
essential, together with records of the magnitude and important character-
1stlcs of flood flow.

When 1t became apparent that the floods of June-July and September
1936 were of unusual magnitude, the importance was recognized of obtain-
ing mare complete data than are customarily obtained of ordinary floods.
It was realized also that much valuable information would be lost unless
1t could be obtained without delay and that 1t would be deslrable to ob-
tain Informatlon of discharge at many points other than the regular riv-
er-measurement stations. In order to permit a more complete analysis of -
the floods, speclal attention was glven to gathering information about
the rainfall that caused them.

The scope and detall of the work greatly exceeded that customarily
done under the regular river-measurement progreme. This speclal report on
the major Texas floods of 1936 was prepared to present and record the
information so collected about these floods. The Public Works Administra-
tion, acting in accordance with the National Industrial Recovery Act of
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1933, allotted to the United States Geological Survey in November 1936
$10,000 for investigation of stages and discharges of the floods and for

preparing and printing reports thereon.
AUTHORIZATION

The data presented in this report were collected by the Unlted States
Geological Survey under the following suthority contained in the organic
law (20 Stat. L., p. 394):

Provided, That this officer [the director] shall have the direction
of the Geologlcal Survey and the classification of public lands and ex-
aminations of the geologlcal structure, mineral resources, and products
of the natlonal domain.

Work under this statute was begun in 1888 in connection with speclal
studies relating to irrigation. Since the fiscal year v¢nding June 30,
1895, successlve appropriation bllls passed by Congress have carrled the
following ltem:

For gagling the streams and determining the water supply of the Unlt-
ed States, and for the investigation of underground currents and arteslan

wells, and for the preparation of reports upon the best methods of uti-
lizing the water resources.

DEFINITION OF TERMS

The volume of water flowing in a stream--the "run-off"™ or "discharge"
--1s expressed in various terms, each of which has become assoclated wlth
a certain class of work. These terms may be divided into two groups--(1)
those that represent a rate of flow, as second-feet, gallons a minute,
miner'!s inches, and discharge in second-feet per square mile; and (2)
those that represent the actual quantity of water, as run-off in inches
of depth on the drainage basin, acre-feet, and milllions of cubic feet.
The principal terms used in this report are "second-feet", "second-feet
per square mile", and "acre-feet." They may be defined as follows:

"Second-feet™ i1s an abbreviation for "cubic feet per second.” A
second=-foot 1s a rate of flow of 1 cublc foot per second, or the rate of
discharge of water flowing in a channel of rectangular cross section 1
foot wide and 1 foot deep at an average veloclty of 1 foot per second.
It 1s generally used as a fundamental unit from which others are computed.

"Second-feet per square mile" 1s the average number of cublec feet of
water flowing per second from each square mile of area dralned, on the
assumption that the run-off 1is distributed uniformly both as regards time

and area.
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An "acre-foot", equivalent to 43,560 cubic feet, 1s the guantity re-
quired to cover an acre to the depth of 1 foot. The term 1s commonly
used In connectlon with storage for irrigation. In tables this term 1s
abbreviated as "Ac.ft."

The followlng terms not in common use are here defined:

"Stage-dlscharge relation" 1s an abbreviation for the term "relation
of gage helght to dlscharge."

"Control" is a term used to designate the natural section, reach of
the channel, or artificial structure below the gage, which determines
the stage-dlscharge relation at the gage.

"Isohyetals™ or "isohyetal 1lines" are lines joining points on the
earth's surface having equal depths of rainfall in a given iInterval of
time.,

In tables 12:00 o'clock noon 1s designated "12N" and 12:00 ofclock
midnight is designated "12M."

ADMINISTRATION AND PERSONNEL

The field and office work incident to the preparation of this report
was performed by the Water Resources Branch of the Geological Survey un-
der the general administrative dlirection of N. C. Grover, chief hydraulic
engineer, and C. G. Paulsen, chief of the divislon of surface water. The
fleld work and the collectlon and tabulation of the basic information with
respect to stages and dlscharges were done by Tate Dalrymple and others,
under the immediate directlon of C. E. Ellsworth, district englneer. The
general technlcal direction of the special work and assembling of the re-
port was carrlied on under the division of water utilization, R. W. Daven~-
port, chief. In carrying on this work the permenent fleld and office
staffs were assisted by temporary employees appointed by the Secretary of
the Interior under the provisions of the National Industrial Recovery Act.
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PHYSICAL FEATURES OF THE STATE

Texas mey be divided topogrephically into three general regions--the
Staked Plains, the Central Plateau, and the Coastal Plain. (See fig. 2.)
The dividing lines between these sectlons are the Cap Rock and the Bal-
cones fault zone, at each of which there is a pronounced change in the
topographic character.

The Staked Plains extend from the Cap Rock to the northern and west-
ern boundaries of the State. This region is comperatively flat, ranges
in altitude from 2,500 to 4,000 feet, has very few trees and not many
streams, and recelves a sparse rainfaell. It contributes little 1f any
run-off to the lower reaches of the river systems that head in it.

The Central Plateau ranges in altitude from 800 to 2,500 feet, con-
sists mostly of low hills, is falirly well wooded, has a considerably
greater rainfall than the Staked Plains, to the northwest, and the rain
that fells on 1t feeds many streams. The southern and eastern edge of
this region is along the Balcones fault zone, which forms the boundarj
between the Central Plateau and the Coastal Plain. This fault zone
crosses the State from a point near Dallas through Waco, Austin, snd San
Antonio to the Rlo Grande at Del Rio. The escarpment along this fault
is a rather prominent topographlic feature from Waco to Del Rlo. The rise
from the Coastael Plains to the plateau ranges from 200 or 300 feet to
over 1,000 feet and is rather abrupt over much of 1ts course. This fault
area is characterized by steep slopes and shallow rocky soil, with narrow
flood plains along the streams,.

The Coastal Plain region, extending from the Balcones fault zone to
the Gulf of Mexico, consists mostly of rolling flat hills in the inland
part and of relatively flat areas along the coast. A large part of the
eastern sectlon is covered with timber. Much of the Coastal Plain is
devoted to farming and is more densely populated than the other sections
of the State. The streams in this region are comparatively large and

have wide overflow channels.
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10 MAJOR TEXAS FLOODS OF 1936
CAUSE OF FLOODS

Floods in Texas are caused by excessive rainfall. Snow, ice, and
frgzen ground have not been contributing factors, as they often are iIn
more northern parts of the Unlted States.

The ma jor floods have been produced by troplcal or semltropical
storms that enter the State directly from the Gulf of Mexico or across
the northeast corner of the Republic of Mexico.

Occaslonally, though rarely, floods are caused by troplcal cyclones
(low-pressure areas) which cross Mexico from the Pacific Ocean. The
record-breaking floods on the upper Colorado, Guadalupe, and Frio River
Basins, In July 1932 were caused by a storm of this type.

Very rarely do storms from the north or west cause major floods.
The storm of May 1908 that produced the highest stage on record on the
Trinity River between Dallas and Rlverside crossed the country from the
Paclfic coast.

Thunderstorms, which may or may not be parts of more general storms,
often produce intense precipitation over relatively small areas. Most of
the floods iIn the mountainous reglon west of the Pecos River are caused
by storms of this type. These storms generally occur during the summer
and early fall.

The general path of Gulf storms is up or across the major streams--
a course which tends to produce smaller flood peaks than might be pro-
duced 1f the storms moved down the streams. However, meny of the storms
pass down some of the large tributaries of the main streams.

The escarpment along the Balcones fault zone tends doubtless to ine
crease the rainfall in its vicinity to some extent, because it forces
warm molst alr from the Gulf to rise, then to expand and cool, thus in-
ducing heavy rainfall. The possible effect of the escarpment may be ex-
aggerated, because whenever intense rains occur in that area terrifilc
floods are llkely to follow, not because the raln was greater in volume
or intensity then often occurs in the coastal area, but because of the
steepness of the slopes, the shallowness and rocky character of the soli,
and the narrow flood plains of the stream chammels. The flood of July
1936 was produced by ralns that fell almost entirely below the escarp-
ment, but the September floods were caused by rains that fell in the es-

carpment zone.
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FLOOD INVESTIGATIONS
Fleld work

The first conslderation on the advent of a flood 1s to obtaln cur-
rent-meter measurements for as high stages as posslble at the regular gag-
ing statlions. During the floods of 1936 all available personnel was
occupied in obtaining measurements at such gaging stations as could be
reached, and but little time could be gilven to speclal work until after
the floods had receded below peak stages. Many of the wide overflow sec-
tlons are not spanned by structures from which discharge measurements
could be made. TUnder these conditions some other method of determining
dlscharge must be used, usually the slope-area method. After the flood
waters had receded sufflelently to allow travel, a reconnalssance was made
of the areas most affected. Tentatlve sectlons were selected for maklng
slope-area determinatlons of discharge. There are few opportunitles on
Texas rivers for computing flow over dams or falls or through contracted
openings.

In selecting a site for a slope-area determination of discharge the
following factors were considered and the best possible selection made:
(1) Straightness of channel, (2) concentration of flow,in deep narrow
channel, (3) length of reach, (4) permsnence of channel during flood,

(5) absence of trees, brush, and other obstructions, (6) uniformity of

cross sections and slope, (7) quallty and quantity of high-water marks,
(8) approach and get-away conditions, (9) debrls movement, and (10) bed
slope.

After the tentatlve selectlon of a slte, levels were run to deter-
mine the altitude cf the high-water line on both banks over the length
of the reach selected. A profile of the high-water polnts so obtalned
was plotted in the field, and a study made of the uniformity of the indl-
cated surface slopes. If a sufficlently long reach was found to have
satisfactorily uniform slopes on both banks, two or more cross sectlons
were surveyed in the reach. If the slopes were not uniform, another meas-
‘uring site was selected and investigated in a like manner; this procedure
was followed untll a satisfactory reach was found.

Photographs were made of the reach flnally selected, enough views
being taken to show the pertinent characteristics of the channel.

Close attentlon was paid to the evidence of debris carried by the

stream. In some places a considerable quantity of gravel may have been

3934 0—37—2
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moved by the stream In flood, but in this investigatlion no place was found
in which the quantity appeared sufficlent to affect the accuracy of the
measurement appreclably.

At all measuring points inquiry wes made of local residents as to
the heights of previous high floods. Levels were run to flood marks found
by such inquiry, and the altitudes of all known flood peaks were deter-
mined and referred to a common datum.

Considerable time was spent in searching for Information as to the
rainfall that caused the floods. Many ranches, farms, and villages were

visited, and many valuable rainfall records were obtalned.

Office procedure

For each slope~area measurement profiles of the altitude of the high-
water marks were plotted, and the surface slopes were determined. The
cross sectlons were also plotted, and the characteristics of each part of
the channel were described by notes. The cross-sectlional area and the
wetted perlimeter were computed from the field notes. Computations of ve-
locities and discharges were generally made on separate sheets and at-
tached to the cross sectlons and profile sheet. All notes, computation
sheets, and photogrephs wers clipped together before placing in the per-
manent files.

In camputing flood discharge by the slope-ares method the average
veloclty was determined from Manning's formulas

v = 1.;1186 28/3 J1/2

in which V = average velocity in feet per second.
n 3 coefficlent of roughness.

e}
"

hydraulic radius in feet (area of cross section divided by
wetted perimeter).

w
]

slope of energy gradient.

The selectlon of values of ™n", the coefficlent of roughness to be
used in Msnning's formula, has been gulded by the Geologlcal Survey's
background of experience in the determination of "n" from measurements of
the discharge of Texss streams, where many rating curves based on slope=-
area determinations of discharge have been checked later by current-meter

measurements.
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Cross sections of reaches of channels were divided into parts to pro-
vide for variation in the hydraulic radii and coefficients of roughness
in the different parts. Where a subdivided part of a channel was bounded
by dense vegetation or trees, such boundary was treated as a part of the
wetted perimeter.

At many points, owing to a difference in the area of the upstream
and downstream cross sections, it was necessary to consider the velocity
head and to correct the surface slope to a value representing the energy
grade line. Where the velocity at the downstream section was less than
at the upstream section it was assumed that there was a 50 percent re-
covery of the theoretical kinetic energy head., Where a section was com-
posed of two or more parts, with different "rfa" and "nts", the weighted
veloeity head for the section was determined by an application of the
method of 0'Brien and Johnson® which is based upon the following formulas

o = IV da
Vm5 A
in which o¢ = ratio of weighted velocity head to velocity head determined
from the average velocity in the entire section.
V = average veloelty in any chamnel into which the entire sec-
tion may be divided.
da = area of any channel into which the entire section may be
subdivided.
Iv3da = the summation of the product of v3 and da for the channels
into which the entire section may be subdivided.
Vm = average velocity in the entire section.

A = apea of the entire section.

As an exsmple of the application of the slope-area method the compu-
tations for discharge of the Concho River near San Angelo, Tex., are
given. The slope lines and cross sections are shown in Ffigure 3. Views
of the reach, taken soon after the flood, are shown in plates 1 and 2.
All computations are given in table 1.

Flow through openings in a railroad embankment was computed at two
places. The altitude of the high-water line was determined along the up=-
stream side of the embankment for several hundred feet perpendicular to

the flow of the stream and was generally found to be level except for a

# O'Brien, M. P., and Johnson, J. W., Veloclty head correction for
hydraulic flow: Eng. News Record, Aug. 16, 1934.
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FLOOD INVESTIGATIONS 17

distance of a few feet adjacent to the opening in the embankment. The
assumption was made that the level line indicated the head corresponding
to zero veloclty and that the difference between the altitude of this
water line and the altltude of the high-water line at the mouth of the
opening in the embankment was a measure of the veloclity head at the mouth
of the opening. The discharge was computed from the equation
Q=4\Vzen

where Q = discharge in second-feet,

A = area, 1In square feet, of section at mouth of opening.

h = veloclty head, iIn feet, at mouth of opening.

The discharges of Dry Creek and Grape Creek at the Gulf, Colorado &
Santa Fe Rallway bridges 8 and 12 miles respectively, northwest of San
Angelo, Tex., were computed by thls method. The appllication of the method
to the determination of the discharge of Dry Creek is 1llustrated here-
with. The slope lines and cross sectlons are shown in figure 4. All com-
putations are given in table 2. Views of the sectlon on Dry Creek and a
slmilar section on Grape Creek, made soon after the flood are shown in

plate 3.

Table 2.--Discharge computatlons for contracted opening measurement,
Dry Creek near San Angelo, Septe. 17, 1936 ¥

Discharge computed by formula: Q = k A\V/Zg (HE + gz - hy)
Where @ = dlscharge in second-feet
k = coefficlent of contraction, to be applied if water moves
around a sharp corner in entering contracted section
A = area, In square feet, of most contracted section
H = surface drop, in feet, at entrance to contracted section
V = velocity of approach, ln feet per second

he = head loss, in feet, due to frictlon.

Then, @ = 1.00 x 1,210 \/64.32 (6.17 + 0.60 - 2.86)

= 1,210 x 8.02 \/3.91
= 19,185 second-feet.

To check assumed he:

Cross y2 Elevation of energy
section A v 2 gradient
1 1,210 15.856 3.91 Elev. = 43.05 + 3.91 = 46,96
2 3,100 6.189 +60 Elev. = 49.22 + .60 = 49.82

hy = 49.82 - 46.96 = 2.86 feet = assumed value in original computation.

# Houk, I. E., Calculation of discharge from measurements at con-
tracted openings: Miami Conservancy Dist. Techn. Rept., pt. 4, p. 262,
1918: Calculation of flow in open channels.
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At two places the discharge over dams was computed. Each dam had an

ogee section topped by taintor gates. The followlng formulas were used:

Ogee section, Q = CLEL*®
Taintor gate, Q = 3.34 LA--47

where @ = discharge in second-feet.

tt
1

length, In feet, of crest.

=
1

= static head, in feet, on crest. Velocity of approach was small

and was neglected.

Q
"

a coefficient depending on the shape of the cross sections of
the crest and the ratio of the head on the crest to the head
for which the crest section was designed. This coefficient
ranges from 3.15 at a ratio of 1:4 to 4.13 at a ratio of 5:4.

COMPUTATION OF DISCHARGE AT GAGING STATIONS

The mean daily discharge and the volume of run-off were computed at
all gaging statlions inm the flood areas. The discharge 1s treated as a
function of the stage, or gage height. The discharge for an appropriate
Interval of time was found by taking the mean gage height for that inter-
val and applying 1t to the rating curve. Rating curves were developed
from discharge measurements at the station by plotting discharges as ab=-
sclssas and gage heights as ordinates., Efforts were made to obtain suf-
ficient data to determine the stages satisfactorily and to define the
rating curve throughout the range of stages observed.

At several gaging stations the peak stage occurred at an altitude
considerably above that of the stage-recorder instrument, which was pro-
tected by a submergence cover. At each of those stations, the graph rec-
ord was a horizontal line during the comparatively short time the water
was above the Instrument shelf, and & direct graph record of the peak was
not obtained. For this short interval the gage-height graph was inter-
polated from the direction of the graph preceding and following the
horizontal line and from the peak gage height as determined or deduced
from readings of the staff gage outside the recorder structure, or from
neighboring high-water marks.

The stilling wells at several recorder stations were destroyed and
all the chart records for the flood lost. At these stations careful
Inquiry was made of local residents as to the time of flood stages ob-
served by them, and the altitudes 4in relation to the gage were determined
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by levels. Generally such stations were visited by an engineer within a
day or two after belng destroyed, while the detalls of the flood were
still fresh in the minds of local residents. The gage~height records ob-
tained in this mamner are subject to possible error but are the best ob-
tainable under the clrcumstences. The records of discharge computed at
such stations were carefully compared with records at other statlons on
the same or adjacent streams in order to avoid large errors.

In the plateau region of Texas current-meter measurements of maximum
flood discharges can be obtained only very rarely, because of the flashy
character of the discharge. Stages and discharges of the Frio River at

Concan on September 16, 1936, present an exsmple of such flashiness:

Time Gage height Discharge
8:00 a.m. 2.84 feet 746 second-feet
10:30 a.m. 30.65 feet 103,000 second-feet
12M 4,35 feet 1,760 second-feet

Both gage height and discharge hydrographs for this flood peak are

shown In figure 5, as plotted from data given in table 3.

Table 3.--Gage helight, in feet, and discharge in second-feet,
of Frio River at Concan, Sept. 16, 1936

Time ﬁg%zht Discharge| Time g:%:ht Discharge| Time g:%zht Discharge
1:00am| 3.03 870 [10:45am| 30.47 | 102,000 | 2:45pm| 11.03| 7,300
4100 2,76 694 [11:00 | 30.00| 95,000 | 3:00 10.50 6,750
5:00 2.73 674 |11:15 | 29.00| 81,500 | 3:30 9.57 5,840
6200 2,91 792 [11:30 | 27.90| 69,600 | 4:00 8.77 5,120
7:00 2.90 785 |11:45 26.02 | 54,000 | 4:30 7.98 | 4,400
8:00 2.84 746 | 12N 24.14| 43,000 | 5:00 7.36 3,870
8:15 4,80| 2,020 |12:15m| 22.86| 37,000 | 5:30 6.90| 3,480
8:30 | 10.10| 6,310 {12:30 | 21.55| 31,400 | 6:00 6.50 | 3,200
8:45 | 15.40( 13,900 |12:45 20.00| 25,500 | 7:00 5.87 2,780
9:00 | 20.70( 28,000 | 1:00 | 18.70| 21,600 | 8:00 5.44 2,430
9115 22.65| 37,700 | 1:15 | 17.53| 18,200 | 9:00 5.13( 2,220
9:30 | 24.40| 44,700 | 1:30 | 16.55]| 16,200 [10:00 4.77 2,020
9:45 26.25| 55,500 | 1:46 | 15.54| 14,000 |11:00 4.55| 1,890

10:00 | 28,10| 71,600 | 2:00 | 14.00( 11,400 |12M 4,35 1,760
10:15 30.25| 97,800 | 2:15 | 12.73| 9,410
10:30 30.65| 103,000 | 2:30 | 11.90| 8,380

In constructing a rating curve, from which the discharge is computed,
the curve must often be extended beyond the polnt defined by current-meter
measurements to the point defined by the determination of peask discharge
by some less reliable method. In the present Investigation former meas-
urements by the slope-area method were carefully examined and were fre-
quently recomputed on the basls of more recent knowledge and experience
or were discarded because of lack of sufficlent data for a satisfactory
recomputation. The logarithmic plotting of stage and discharge has been
found helpful in drawing a rating curve. This method 1s especlally
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helpful in Interpolating or extrapolating a rating curve for any consld-
erable range in stage. The graph of the relation thus developed usually
tends to be a very flat curve or nearly a stralight line, provided certain
adjustments are made to the observed gage heights to make them conform to
the physical conditlons of the site. This adjustment consists of the
addition or subtraction of some constant amount, which 1s determined by
a study of such conditions. For example; at a river-measurement station
with a riffle control of uniform altitude across the channel the gage
height of zero flow should be subtracted from each observed gage reading.
The stralght 1line or flat curve usually produced may be extended without
great error provided no marked changes take place in the cross section
within the range of stage of such extension. In the logarithmic plotting
the measurement of pesk discharge may not be consistent with the lower
measurements. In such circumstances after a study of the control the
directlion of the rating curve was usually changed at or near the gage
helght corresponding to the stage at which the characteristics of the
control changed. After the logarithmic rating curve was drawn 1t was

tranaferred to rectangular coordinates,
PRECIPITATION

In Texas it 1s necessary to obtailn rainfall data from miscellaneous
sources, as the officlal Unlted States Weather Bureau stations are wide-
ly separated, especially in that section of the State where many of the
intense rainstorms occur. There are areas in Texas larger than the
State of Massachusetts in which there 1s not a single official rain gage.
Consequently it 1s difficult or impossible to make rellable comparisons
between rainfall and run-off for individual storms or flood periods.
Immediately after the storm of June 30 to July 3, 1932, an extensive
search was made in the field for information regarding rainfall in areas
remote from official gages. This search produced much reliable informa=-
tion that the maximum rainfall was about 35 inches instead of 20.3 inches,
the maximum measured by an officlal gage. From offlicial records only,
the aversge rainfall over the Guadalupe River Basin above Kerrville for
that storm was about 8 inches, although the actuél rainfall was nearly
i1f not quite 20 inches. The more adequate coverage of this region by rep-
resentative rainfall stations has been prevented by limitation of fundse.

As a result of years of effort and experience in obtaining additionsal

rainfall information many persons become known who regularly maintain rain
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gages. Many of these gages are of standard United States Weather Bureau
type or are vessels that are sultable for reasonably accurate measurement
of the rainfall. Many persons make measurements in cans, tubs, troughs,
washpots, stock water tanks, or other vessels; these measurements are
perhaps not highly accurate, but they may be used with confidence when
several such measurements in the same locality are found to agree satis-
factorily.

Table 4 gives the avallable records of rainfall for the storm pe-
riods in June and July and in September 1936 and includes all United
States Weather Bureau records for the State as well as miscellaneous rec-
ords obtained in the flood areas.

The smounts of the daily rainfall are given as published by the
United States Weather Bureau in "Climatological data, Texas section",
but do not always represent the rainfall that occurred from midnight to
midnight of the day indicated. Observations at many stations are made
late in the afternoon, near sunset, and the precipltation for the 24 hours
ending at the time of such observation 1s usually recorded under the date
of observation. At about half the stations the preclpitation for the pre-
ceding 24 hours is measured in the morming and may be recorded under the
date of observation or the previous day. In the tables "T" indicates
precipitation less than 0.01 inch, "-" indicates zero precipitation, and
a blank indicates no record.

The locatlion of rainfall stations over the State of Texas ls shown
in figure 6, in which the stations of the United States Weather Bureau

are shown by a distinctive symbol.
THE JUNE-JULY FLOOD

General discussion

Flood-producing ralns, amounting to as much as 21 inches in some
places, fell from June 28 to July 4 over -parts of the Rio Grande, Nueces,
Guadalupe, Colorado, and Neches River Basins. Heavy rain, amounting to
17 inches at Eagle Pass, over a small area in the Rlo Grande Basin raised
small streasms out of their banks. The flood on the Rlo Grande ltself was
not serious, and the most damage was suffered in Piedras Negras, Mexico,
opposite Eagle Pass. Floods in the Nueces and Colorado Rivers were of
short duration and did not approach the maximum known stages. A rainfall

of over 10 inches at Rockland, in the middle of the Neches River Basin,
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caused a moderate rise in the lower course of that stream. The heaviest
recorded precipitation occurred over the central part of the Guadalupe
River Basin. During the night of June 30-July 1 a rain of cloudburst
intensity fell over this region, causing the loss of 26 lives and an es-
timated property damage of over $2,000,000. The greatest floods known
occurred on the lower reaches of the Guadalupe River and several of 1ts
tributaries.

The Austin American for Thursday, July 2, carried the following
account of the flood:

Thursday, 24 hours after spouts of water poured from the skies, the
full story of the dissster was coming from the isolated reglons. Soon
after the cloudburats dry stream beds contained torrents that swept
everything before them. Hundreds of thousands of acres of farm lands
were inundated, as were several towns. Property damage was estimated in
the millions.

The cloudbursts struck in Gonzales and adjoining countlies in South
Texas. The flood waters were receding Thuraday as rapidly as they rose,
revealing a more grave picture than had been anticipated. The flood
ripped through the settlement of Kyle, between Austin and San Antonio,
where three bodles were found Thuraday. Busineas buildings and streets
in Gonzales were at one time under 3 to 5 feet of water. A number of
frame houses were washed down the river.

The flood wrecked a train when it washed out a bridge north of Kyle.
Two were known dead there.

The blinding cloudbursts descended in dim early daylight Wednesday.
Scores of Mexicans at Kyle were trapped in thelr homes.

At Uhland 9 Inches of rain fell within minutes. A 10-inch cloud-
burst at Gonzales swelled the tiny Guadalupe River into a roaring flood.

The water Thursday was sliding out of the dry arroyos from 300,000
acres of farm land in Guadalupe valley. The flood wiped out corn and
cotton crops.

The San Antonio Express of Monday, July 6, contained the following
dispatehs

Victoria, Tex., July 5.- Ravaging flood waters of the Guadalupe
River flowed slowly Gulfward today, teking a heavy toll of crops, live=-
stock, highways, and railroads.

Waters which flooded the Guadalupe and other South Texas rivers had
taken a toll of 26 lives in the upper reaches, where sudden summer rains
sent the streams bounding over their banks without warninge.

The following description of the Guadalupe River Basin is taken from
a report on the Guadalupe River by the Corps of Englneers, U. S. Army,
(74th Cong., 1lst sess., H. Doc. 238, pp. 11-12):

The Guadalupe River drains a narrow valley about 320 miles long,
containing approximately 6,000 square miles. It rides in Kerr County and
flows eastward about 150 miles over the Edwards Plateau, thence southeast-
ward across the Coastal Plain, 275 miles, into San Antonio Bay, an estuary
of the Gulf of Mexico. The total fall of the river is approximately 1,630
feet. From the source to New Braunfels the slope is 7.0 feet per mile for
the first 150 miles, 3.25 feet .per mile for the next 108 miles to Gonzales,
and an average of 1.4 feet per mile for the remaining 167 miles to tide-
water, Tidal effect extends 25 miles upstream from the mouth. The river
varies greatly in width on the plateau, flowing between high banks and
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canyon walls., Between New Braunfels (mile 275) and Victoria (mile 52)
the width increases from 150 to 200 feet, the average height of banks de-
creasing from 40 to 20 feet.
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Figure 7.--Isohyetal map of Texas showing total rainfall, in inches,
observed June 28 to July 1, 1936.

The watershed 1s divided into two topographic provinces by the Bal-
cones escarpment, a series of limestone bluffs bearing northeast-south-
west across Medina, Bexar, Comal, and Hays Counties, through which the
Guadalupe and Blanco Rivers have cut channels 200 to 300 feet deep. The
plateau to the northwest is characterized by bold relief, the high ele-
vation covered by dwarf timber, with grazing land on the lower slopes.
Southeast from the base of the escarpment, the Coastal Plaln 1s featured
by low hills and broad flat valleys, giving place to prairie along the
Gulf coast. About 40 percent of the Coastal Plain is cleared and under
cultivation.

The greatest and most destructive floods in the Guadalupe River
Basin in 1936 occurred on Plum and Sandies Creeks. Plum Creek is formed

from several small tributaries draining the eastern parts of Caldwell
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and Hays Counties and follows a winding course for about 40 miles to its
junction with the San Marcos River below Luling. Sandies Creek, with a
drainage area of 720 square miles, has 1ts source in numerous small

streams on the southern and western uplands of Gonzales County and flows
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Figure 8.--Ischyetal map of Texas showing total rainfall, in inches,
observed June 28 to July 4, 1936.

southeastward in a meandering course about 80 miles to join the Guadalupe
River above the town of Cuero. It is interesting to note that the floods
on both Plum and Sandies Creecks were caused by rainfall on the area below
the Balcounes escarpment.

The San Antonio River Basin lies south and west of and adjacent to
the Guadalupe River Basin and is simllar in topography, climate, and land

character and use. The San Antonio River enters the Guadalupe River a
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few miles above its mouth and may be considered a tributary, although its
basin is practically independent. The storm above the gaging station on
the San Antonio River near Falls City caused the greatest peak discharge

since the establishment of the station in 1925, although higher stages

have been previously caused by backwater.

Figure 9.--Isohyetal map of the Guadalupe and San Antonlo Rlver Basins,
showing total rainfall, in inches, observed June 28
to July 1, 1936.

Records of rainfall in addition to those of the United States Weath-
er Bureau wers obtained at 22 miscellaneous stations. All records are
given in table 4.

The rain causing the floods in the Guadalupe River Basin came before
July 1, but the heavy rain in east Texas, principally over the Neches
River Basin, fell from July 2 to 4. The distribution of the rains over
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Figure 10.~~Graph of cumulative rainfall, in inches, at Uhland,
June 30 to July 1, 1936.
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the State is shown by the ischyetal maps, figures 7 and 8, for the pe=
riods June 28 to July 1 and June 28 to July 4.

For the period June 28 to July 1 most of the raln fell in a few
hours during the night of June 30-July 1 and was the cause of the extreme-
1y high river stages that occurred. Pilgure 9 1s an 1sohyetal map of the
Guadalupe and San Antonlo River Basins showing the excessive rainfall for
thls perlod. A recording raln gage, operated by the Soll Conservation
Service at Uhland, about 8 miles northeast of San Marcos, gives a record
of the time and intensity of the railn. As the capacity of this gage 1s
only 9 inches, the record above 9 Inches is based on the measurement of
the amount 1n the overflow can and an estimate by an employee of the Soll
Conservation Service of the time the rain ceased. A graph of the accumu-

lative rainfall as measured at this gage is shown in figure 10.

Stages and discharges

The July flood exceeded previously known stages only in the Guada-
lupe River Basin. Besides measurements made at the regular gaging sta-
tions, slope-area determinations of discharge were made at Bunton Branch
near Kyle, O'Nell Creek near Leesville, Sandles Creek near Dewltt, and
Sandles Creek near Westhoff. One storm centered in Bunton Branch, and
the flood passed successively down Bunton Branch, Plum Creek, and the San
Marcos River to the Guadalupe River. Another flood originated largely in
upper Sandles Creek and passed down 0O!Neil Creek and Sandles Creek to
the Guadalupe Rlver. An unusually high flood, for that stream, passed
down the San Antonio River. The places at which determinations of maxi-
mum discharges were made are shown 1ln flgure 32.

The peak discharge and the run-off for the period of the flood were
camputed at all gagling stations. At certain other places only the peak
discharge was determined.

On the following pages there are presented stage and dlscharge rec-
ords of the flood at the river-measurement stations 1n the areas that
experlenced umusual floods. These records conslist essentlally of a sta-
tion description, a table of the mean dally discharge and the total run-
off for the flood perlod, and a table of discharges at Indicated times
during the flood in sufficient detall for reascnably reliable delineation
of the hydrograph. The last-mentioned table may be used to determine the
rating curve for the statlon provided account 1s taken of the limlts to
which gage-heights were applied, as given in the "Gage-height record"
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paragraph of the station description, and of pericds when the shifting-
control method of determining discharge was used.

For some stream-measurement stations adjacent to the flood area
there are also given records of the flood which include a station de=-
scription and a table of dally discharges and total run-off for the flood
period. These data are also given for stations on the Neches River near
Rockland and at Evadale, to show the run-off caused by the excessive pre-
cipitation in the Neches River Basin.

In the "Drainage area" paragraph of the station description for
some stations, the probable noncontributing area is noted. This is the
area that lies above the Cap Rock and i1s believed never to contribute
any surface run-off to the lower reaches of the streams,

The paragraph "Mexima® in the station description is divided into
three subparagraphs. The first subparagraph, headed "1936", gives the
maximum discharge and gage height occurring during the June-July flood,
and for some stations also the meximum for that year when it 4id not oc-
cur in June or July. The second subparagraph, headed by the inclusive
dates of systematic records, gives the maximum gage height and the corre-
sponding discharge, when determined; which have occurred during the pé-
riod of systematic records prior to September 30, 1935. The third sub-
paragraph, headed by the inclusive dates, glves the maximum stage and
discharge, if determined, during the period prior to the beginning of
systematic records. The information in this third subparagraph is based
mostly on local information,

Table 5.--Peak discharge at various points in the Guadalupe River Basin,
June and July 1936

Drainage Maximum discharge -
Stream Lat. Long. area Sec.-ft.
Time Sec.-ft. per
(sq. mi.)
sg. mi.
Bunton Branch near
Kyle 30° 11 | 97° 511 4.1 June 30 13,800 | 3,370
0'Neill Creek near
Leegville 29 23 |97 43 30 July 1, 30,000 1,000
12:30am
Sandies Cresk near
Dewitt 29 20|97 40 95 July 1 54,300 572
Sandies Creek near
Westhoff 20 12 |97 26 493 July 2 92,700 188

The maximum discharges at all points of determination are summarized
in table 5. This table gives the drainage area and discharge per square

mile for each item. The drainage areas were measured from such topographic
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maps as were wvailable and from airplane pictures, soll maps, and county
road maps. The relatively small drainage area of Bunton Branch near Kyle
was determined by a transit survey.

Figure 11 shows hydrographs of discharge at river-measurement sta-
tions on Plum Creek near Luling, San Marcos River at Ottine, and Guadalupe
River at Victoria. As the crest of the flood progressed downstream it

passed these statlons In the order given.

3934 0—37—4¢
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Guadalupe River at Victoria, Tex.

Location.~ Lat, 28°47%, long. 97°17', at Victoria-Golisd highway bridge in Victoris,
Victoria County, and 1,300 feet above Galveston, Harrisburg & San Antonio Railway
bridge.

©.area.~ 5,676 square miles.

Drai
Ee-hei@

elow 4,

record.~ Water-stage recorder graph.

eet and tenths above.

Stage-discharge relation.- Defined by current-meter measurements.

Maxina,- T036: Disohargs

present datum).
Remarks.- Low flow partly regulated by power plants upstream.

3 scharge, 179,000 second-feet 4 p,m. July 3 (
1904-35: Discharge, 79,000 second-feet June 1, 1929

Msan discharge, in second-feet, and run-off, in acre-feet, 1936

Gage heights used to half tenths

age height, 31,22 feet).
gage height, 29.9 feet,

Day [Sec.ft.| Ac.ft.| Day [Sec.ft.| Aceft.| Day |Sec.ft.| Ac.ft.]| Day |Sec.ft, | Ac.ft,
Tune 2 33,600 66,640| 7 30,000 59,500 12 3,960 7,850
20 1,220 2,420/ 3 129,000 255,90C| 8 21,100 41,850| 135 3,550 7,040
30 4,230 8,390 4 122,000 242,000 9 13,300 26,380 14 3,190 6,330
July 5 75,200 149,200 | 10 6,220 12,340 15 2,940 5,830
1 15,600 26,980 6 44,400 88,070| 11 4,750 9,380| 16 2,860 5,670

17 2,580 5,120

Run-off, in sere-feet, for

period June 29 to July 17 o « s ¢ s ¢ o & @

« » o 1,027,000

Gage height, in

feet, and discharge,

in second-feet, at indicated time, 1936

Time |

Feot | Sec.ft..

Time | Feot | Sec.ft. |Time| Feet | Sec.ft. |Time| Feet | Sec.ft.
June 29 July 2 6pm 29,62 59,000 8am 17.88 6,410
lem “BBE- 1,160 2am ZOE  25,600|12M 50.45  53.500(128  17.37 6,110
3 550 10140/ 6 29,06 29,100 July 6 4pm 16,93 5,840
5 550 1'190/10 28097  51,000| sam ZO.EE°  47,500| 8 16.52 5,620
2pm  5.95 10270 2pm 2895  35,000| 4pm 29,02  40,000|12M 16,13 5,400
6 5.96 1,270 6 28.91  38,000|12M 28.82 36,000 July 11
12M  5.89 1,240{ 9  28.99 40,000 July 7 gem TG, 4,900
JEe0 ol ey 190000| fem Toiss  nelmoolich 1s.08 500
Sam ° » u pr . » . »
6 6211 10500 lam Z0,55°  47,500|12M 26.19 24,800 July 12
8 10,30 2,740 2 29.57 50,500 July 8 gam T3: 4,000
1N 16.43 57480| 4  99.86 627000 Sam ZB.BL- 22,700| 4pm 13.38 3,910
2pm 17,05 5,800/ 8  50.13  96,500|12N 27,92  20,800|12M 13,17 3,820
4 17,35 6,020/12N  30.96 159,000| 4pm 27.81 19,800 Tuly 13
8 18,98 6,940 1pm 31.10 171,000| 6  27.756  19,400| 8am IZe 3,640
12 20,82 8,250| 2  31.18 179,000 8  27.66 19,000 4pm 12,60 3,500
July 1 4 31.22  179,000{10  27.58  18,400/12M 12,36 3,420
2em  DT.0% 8,560 6  31.18 179,000|12M 27.48 18,000 July 14
4 21,30 8,630 7  31.16 175,000 July 9 gam 12 3,240
5 21,59 9070| 8  31.18  171,000| 2am ZV.9T 17,700 Spm 11,77 3,100
8  22.64 5)770[10  31.04 167,000| 4  27.25 173100 July 16
10 24,34 11,500|12M 50,94 159,000| 8  26.79 16,000\ 6am II,5 2,980
1N 25.76 13,200 Tuly 4 10 26,42 15,000 3pm 11,46 23900
ipm 96,66  14.400| 4am ZOVE- 143,000|12N 25.80 13,200 8 11346 25900
2 27,18 15,200| 8 30,64 135,000| 2 25412 12,600 July 16
5 27.62  16,000|12N 30,47 115,000| 4 24,30 11,500 lam TI, = 2,000
4 27,94  1g,700| 4pm 30,33 111,000 6  23.18  10,300| 6  11.52 25940
5 £8.15 17,800 8  30.25 104,000| 8 22,00 9,260{10  11.43 25900
§ 2835  12,200124 30,16 "96,500|10  20.%2 8,400 6pm 1l.e 2,780
8 28,65 20,600 July 5 12 . , i
10 26,64  23,000| 6em 30Z 86,000 July 10 128 ToEE— 2,540
12M 28,97  24,m00|12N 29,84 75,500 4em AT 6,90 7om 10,40 2,500
. 2

Note,= Discharge determined by shifting-control method July 2 (2am-2pm), 11=17.
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San Marcos River

at Ottine, Tex.

45

Location.- lat. 29°36', long. 97°35', at highway bridge a quarter of a mile southwest
" of Ott:

of Ottine, Gonzales County.

Drainage area.- 1,249 square miles,

t record.~ Water-stage recorder graph.

GEE@-E_EZ%
ow 2,9 feet, half tenths between 2,9 and 4

outside these limits.

Stage-discharge relation,~ Defined by current-meter measurements below 12,000 second~-

feet; extended to peak discharge on basis of one slope-area measurement at 125,000

second-feet.
Maxima,~ 19362

1915=35¢

Zero of gage 1s 286,1 feet above mean sea level.

\
Gage heights used to hundredths be-
+4 feet,also 37,7 snd 38.4 feet, tenths

Discharge, 165,000 second-feet 1 p,m. July 1 (gage height, 42.05 feet),
from rating curve extended above 12,000 second-feet by slope-area method.

Discharge, 202,000 second-feet May. 29, 1929 (gage height, 43.32

feet), from rating curve extended above 12,000 second-feet by slope-area method.
stage lmown, 44,0 feet in December 1913 (discharge not determined).
Remarks.- Small diversions and power plants upstream affect low flow only.

Max:

Mean discharge, In second-feet nd run-off, in acre-feet, 1936
Day [Sec.ft.] Ac.ft.| Day |Sec.ft.| Ac.ft.| Day |Sec.ft.| Ac.fte| Day |Sec.ft.| Ac.ft.
June 3 6,560 13,010 8 1,370 2,720| 13 552 1,090
30 190 377 4 4,770 9,460 9 988 1,960( 14 501 994
July 5 3,380 6,700 10 ™3 1,530| 15 467 926
1 81,200 161,100 6 1,500 2,980 11 671 1,330
2 21,200 42,050 7 1,140 2,260| 12 603 1,200
Run-off, in acre-feet, for period June 30 to July 15 & « o o o o o o o s » « o 248,700
Gage height, In feet, and discharge, In second-feet, at indicated time, 1936
Time | Fest | Sec.ft. [Time | Feot | Sec.ft. |Time | Peet | Sec.ft. |Time| Feet | Bec.ft.
June 30 2am 36485 35,000 [12N 20,58 4,360{ 12K 8,80 1,210
lem 27 172| 3 36,50 32,300 | lpm 20,50 4,320 July 8
10pm  2.87 209| 4 36,17 29,900 | 2 21,36 4,680| 6am 9.5‘5“7_ 1,290
11 3.75 348 6 35.48 25,500 | 3 21,82 4,850 6pm 9,95 1,450
128 6,80 se2| 7 35,15 23,800 | 4 22,01 4,940| 8 10,06 1,470
July 1 10 34,22 19,200 | 5 21,89 4,900{10 9,98 1,450
lam 17, 3,220112N 33.51 16,800 | 8 21.50 4,720| 12K 9,74 1,390
2 27.75 8,660| 2pm 32,67 14,600 |10 21,36 4,680 July 9
3 30426 11,100| 4 31.86 13,100 July 5 6am 8,49 1,120
4 30,86 11,800} & 31,00 12,000 | lam 21+.5 4,680|12N 7.45 916
5 31,48 12,600 8 30,17 11,000 | 3 21,20 4,600] 6pm 7,15 880
6 33400 15,400 |10 29,27 10,100 | 6 20.40 4,290|12M 6,90 26
7 35.56 26,100 128 28.44 9,210 | 8 19,00 3,810 July 10
8 37,50 43,900 July 3 12N 17.40 3,310| 2am a“sﬁx—. 790
9 39,90 105,000 2am 27‘€0L. 8,490 | 3pm 16.00 2,900(10 6499 808
10 41,10 139,000| 4 26479 7,820 | 6 14,70 2,540 lpm 6499 808
11 41,76 159,000| 6  25.89 7,130 | 9 13.45 2,230| 6 6,76 756
12§ 42,03 165,000 8 25,00 6,520 [12M 12,60 2,030 July 11
1pm 42,05 165,000 |10 24,11 5,980 July 6 12§ 6‘.‘I8L‘ 654
2 41,94 162,000 [12N 23,30 5,550 | 4am 11“'761. 1,820 July 12
3 41,69 156,000 2pm £22.90 5,350 | 8 10,80 1,620 5pm 5‘731“‘. 586
4 41,30 145,000| 4 23.34 5,550 |12N  10.05 1,450(10 6,07 637
5 40,90 134,000| 6 23,60 5,700 | 4pm 9,40 1,330 July 13
6 40,40 119,000| 8  23.70 5,760 | 8 8,85 1,210|12N sﬂL_. 535
8 39,34 88,600 10 23,56 5,700 |12K 8455 1,170 July 14
10 38,40 64,400 (128 23,16 5,500 July 7 12N 5‘."51_2 501
11 37,99 54,000 July 4 6am aToL‘. 1,120 July 15
128 37,59 45,600 | 3am 227 5,030 |12N 8,05 1,060 |11pm 4‘9§L. 450
July 2 6 21,35 4,680 | 6pm 8,76 1,210
lam 37,13  39,200| 9 20,82 4,440 | 9 8.72 1,190

Note.- Discharge determined by shifting-control method June 30, July 9-15.



46

Location.~ Lat. 29°42!, long. 97°37', at highway bridge 2 miles above Galveston,
San Antonio Railway brildge and 3 miles northeast of Luling, Cald-
Zero of gage 1s 326,5 feet above mean sea level.

arris g &
well County.

MAJOR TEXAS FLOODS OF 1936

Plum Creek near ILuling, Tex.

Drainage areas.~ 356 square miles,
Ggge-%eiggf record,~- Water-stage recorder graph except for period 4 a.m. July 1 to

Pems July
gage readings.

1.6 to 2.8 feet and 15,8 to 19.5 feet; tenths outside these limits.

» Wwhen it was determined from graph drawn from flood marks and staff-
Gage heights used to hundredths below 1.6 feet; half tenths from

St%e discharge relation.-~ Defined by current-meter measurements below 5,200 second=-
eet; extended to peak discharge on basis of one additional current-meter measure-
ment at 54,200 second~-feet,

Maximg,.- 1936:

Discharge

feet, from flood marks),by extending rating curve above 54,200 second-feet.

1930-352
5, 1932,

Highest known discharge and stage, that of July 1, 1936.
Remarks.- No diversions or regulation.

78,500 second-feet 7 a.m. July 1, 1936 (gage height, 25.7
Discharge, 4,270 second-feet June 16, 1930; stage, 16.83 feet Jan.

) Mean discharge, in second-feet, and run-off, in acre-feet, 1936

Day [Sec.ft.] Ac.ft.| Day [Bec.ft.| Ac.ft.| Day |Sec.ft.| Ac.ft.| Day |Sec.fba| Acefts

June 2 5,980 11,860 7 02’ 182 12 35 69
29 13 26 3 2,180 4,320 8 627 1,240 13 31 61
30 48 95 4 1,790 3,550 9 167 331 14 28 56

July 5 733  1,450| 10 96 190] 15 27 54
1 43,800 86,880 6 108 214 11 48 96

Run=-off, in acre-feet, for period June 29 to July 15« o o s o o s ¢ o« o o o o 110,700

Gage height, in

feet, and discharge, in second-feet, at indicated time, 1936

Time | Feot | Sec.ft. |Time | Feet | Sec.ft. |Pime | Feet | Sec.ft. |Time | Feet | Sec.fts
June 29 12N 16,65 4,570 | 4pm  10.56 1,080 [12N 8,26 769
lem O, 12| 2pm 16.35 3,940 5 10,62 1,080 1pm 8,35 783
June 30 £ 16,05 3,420| 6  10.98 1,150| 2 8.34 769
7pm O 126 15.75 3,080 9  13.00 1,800 & 8.19 766
9 0.70 4|8 15,40 2o740(10  13.34 1,680 6 7.52 671
10 2.50 203 (10 15,05 2,490[11  13.37 17oheM 5,05 410
11 4,90 419{12M 14,80 27390 128 13.08 1,620 July 9
128 9.90 1,030 July 3 July 5 tm 2B 212
July 1 Sam 14530 2,150 | 3em 11577 1,190] 6 2445 172
lam 16550 2,810| 6  13.80 1,950 | 6 9,71 925128 2.10 140
2 16,86 5,060 8 13,65 1,890 9 9.18 839 | 6pm 1,70 104
3 21,70 38,800| 9 14,10 2,070 12 8.53 743 | 9 2.5 136
4 23482 59,500 (10 14,70 2,340 | 4pm 6459 520 |12X 2.41 167
5 24,70 68,500 (11  15.10 2,550 | 8 4,26 329 July 10
6 25,30 74,500 [12N 15,15 2,610 [12M 2,69 203 | lam 2,51 172
7 25,70 78,500 | lpm 14,95 2,490 July 6 2 2,55 176
8  26.65 77,500 | 3 14,40 5:100| tem 1597 14| 3 2,51 172
9 25,60 76,500| 5 13,9 1,900 8 1.63 116 8 2.01 126
10 25,05 71,500| 6  13.68 17020 18N  1.43 98| 4pm 1.2 58
12N 23.95 61,500 | 7  13.52 1,060 120 1.08 evpeM O 3
2pm 22.90 50,500 8 13,61 1,890 Jul
4  21.90 20,600 & 14,06 57070 | sam  10P  ss1eN oV a8
6 21.10 33,200(10 14,70 2,340 10 1.20 69 July 12
8 20435 27,200 [12M 15442 2,740 | 3pm 1,05 56 |12N 0. 35
10 19.65 20,800 July 4 5 1.06 57 July 13
12M 19,15 17,200 | lam 15, 2,550 8 1,57 101 (12N 0, 31
July 2 2 15.53 2,550 [10 5.45 266 July 14
2am 16560 13,400 3 15,47 2,800 N2 4.8 3@3 12N 050 o 2e
4 1815 10,500 15,06 2,340 u ]
6 17.75 8,350 9  14.28 1,900 | 4am  6B0— 555 |1lmm o 27
8 17.20 6,800 [12F  12.64 1,280 8 7465 683
10 17.00 5,450 | 3pm 10,88 15130 12 8.11 743

Note.- Daily discharge determined by shifting-ccntrol method June 29, 7 p.m. June 30,

July 4-10.
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San Antonio River near Falls City, Tex.

Location.~ Lat. 28°57'5", long. 98°3'55", at highway bridge half a mile above Scared
og Creek and 3.4 miles southwest of Falls City, Earnes County.

Drainage area.=- 2,067 square milles.
age~height record.- Water-stage recorder graph. Gage heights used to half tenths be-
tWeen 3.0 and 4.6 feet; hundredtha below and tenths above these limits.
Stage-discharge relation.~ Defined by current-meter measurements.
Waxima,- 1936t Discharge, 16,200 second-feet 8 pe.m. July 3 (gage height, 19,44 feet).
1925-35: Discharge, 14,300 second~feet June 15, 1935 %gage helght, 17.97
feet, affected by backwater); maximum gege height 22.3 feet June 13, 1935 (affected
by backwater).
1875-1924: Stage, 28,36 feet in Qctober 1913 (discharge not determined).

Remarks.- Flow partly regulated by 254,000 acre-feet of storage in Medina Reservoir on
Wedina River.

Mean discharge, in second~feet, and run-off, in acre-feet, 1936

Day [Sec.ft.| Ac.ft,| Day |Sec.ft.| Ac.ft.| Day |Sec.ft.| Ac.ft.| Day |Sec.ft.]| Ac.ft.
June 3 15,400 30,560| 8 2,020 4,010 13 996 1,960
50 1,080 2,140| 4 13,600 26,780| 9 1,820 3,610| 14 948 1,880
July 5 6,860 13,610| 10 1,380 2,740| 15 900 1,790
1 4,600 9,120 6 3,640 7,220| 11 1,180 2,340
2 9,610 19,060] 7 2,370 4.700| 12 1,130 2,240
Run-off, in acre-feet, for period June 30 t¢ July 15s o o o o o o o o o o o o o 133,800
Gage height, in feet, and discharge, in second-feet, at indicated time, 1936
Time | Feet | Sec.ft. |Time| Feet | Seceft. |Time | Feet | Sec.ft. |Time| Feet | Sec.ft.
e 23 30 fam  8.60 6,540| 2em 18,72  15,500|128 3,97 2,170
T. 32| 6 < 65 7,280 6 18,38 15,200 July 8
8 2200 490 8 10.70 8,120| 8 18,00  14,800| 6am 3. 2,070
1BF  2.27 669[10  11.65 8,860{10  17.47  14,300|128  3.75 1,970
4pm 2,40 760{12N  12.65 9,710| 2pm 16.45  13,200| 6pm  3.77 1,970
7 2,40 760| 2pm 13.45 10,410 7  14.02  11,800|12K  3.83 2,070
9 3.50 1,720| 4 124.35  11,310/12M 13,17 10,200 July 9
10 5.00 3,280| 6 15.10 12,000 July 5 cam BIE 2,020
1 6290 32370 8 1s.72 12,500 em 1585  9,200|18N  5.62 1,820
128 8.80 6,690|10  16.30 13,100 6  10.% 8,280 6pm  3.43 1,670
July 1 ooo| P 16:80 13,600 o Te.s T,430015K 3,30 1,520
lm BIE 6,990 3 12 8 6,690 rul
2 8.74 67620| 2am TP~ 14,000| Bpm  7.88 6,000| tem FHT— 1,420
3 8.00 6,080| 4  17.66  14,400| 6 7.10 5,340(12N  3.12 1,330
1 7.00 5.260| 6 18,00  14,800| 9 6.58 4,800 6pm  3.07 1,280
5 6,53 4,800 8 18,30  15,100|12M  6.23 4,510|128 3,02 1,240
8 5.92 4,220/10  18.62 15,400 July 6 July 11
10 5.70 1’660|12% 18,8 15,600 dam ‘BT 4,220|12W . 1,200
12N 5.58 3,910] 2pm 19,00  15,800| 8 5.61 3,910 July 12
2pm  5.55 3,910| 4  19.16  16,000|12N  5.33 3,600|12N 2. 1,200
¢ 5.60 3,910\ 6 19,37  16,200| 6pm 4,92 3,170 July 13
8 5.85 4,120/ 8  19.44  16,200|12M 4,59 2laa0|128 T 996
1 6. 4,510(10  19.35 16,200 July 7 July 14
LM 676 5.080|12M  19.18 16,000 6em “£.5T-  2,520|12N  B.86 948
uly 2 July 4 128 4.10 2,320 July 15
2em  TEE—  5,760| 2am 10,00~  15,800| 6pm 4,00 5l250|1eF .0 900
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Guadalupe River above Comal River at New Braunfels, Tex.

Location.~ Lat. 29°42'55, long. 98°6'40", at New Braunfels, Comal County, l.1 miles
above Comal River. Zero of gage is 586.56 feet above mean sea level,.
Drainage area.=- 1,666 square miles,
Gage-heIg%t record.~ Water-stage recorder graph. Gage helghts used to half tenths be=
eén 3.7 ant

+9 feet; hundredths below and tenths above these limits.

Stg%e-discharge‘relation.- Defined by current-meter measurements below 103,000 second=
oet o
Maxima,- 1936: For June-July, discharge, 35,400 second-feet 6 m.me July 1 (gage height,

.66 feet)., For year, 52,800 second-feet 7 p.m. Sept. 28 (gage height, 24,85 feet)s
2.5 %928—)-55: Discharge, 101,000 second~feet 5345 pem. June 15, 1935 fgage height,
32.95 feet).
1869-1927: B8tage, about 38 feet in 1869 and December 1913.
Remarks,w Small diverslons and regulation upstream affect low flow only.

Mean discharge, in second-feet, 1936

Day Second~feet Day ] Second-feet Day Second~feet
June 29 275 July 7 1,500] July 15 816
30 8,590 8 1,330 16 773
July 1 23,500 9 1,440 17 2,170
2 4,410 10 1,160 18 1,400

3 3,070 11 1,040 19 938

4 2,200 12 949 20 784

5 2,340 13 903 21 713

6 1,760 14 859 22 693

Comal River at New Braunfels, Tex.

catlon.~ Lat., 29°42'5", long., 98°7'10", 200 feet upstream from San Antonlo Street
viaduct in New Braunfels, Comal County, and l.l mlles above confluence with
Guadalupe River. Zero of gage 1s 582.61 feet above mean sea level.

Gage-helght record.- Water-stage recorder graph. G=age beights used to half tenths
etween 5.7 and 5.4 feet; hundredths below and tenths above these limilts,

stage-discharge relation.- Defined by current-meter measurements below 1,200 second-
eet.
Maxima.- 1936t For June-July, stage, 18.34 feet 8 pem. June 30, affected by back-

water from Guadalupe River (discharge not determined)., For year, stage, 20.6 feet
7:30 peme Sept, 28, from flood marks, affected by backwater from Guadalupe River
(discharge not d etermined).

1927-35: Stage, 30,71 feet June 15, 1935, from flood marks, affected by
backwater from Guadelupe River (dlscharge not determined).

1913-26: Stage, 35.4 feet in December 1913 (affected by backwater from
Guadalupe River (@ischarge not determined).

Remarks.- Flow partly regulated by steam power plant half a mile above station.

Mean discharge, in second-feet, 1936

Day Second-feet| Day | Second-feet| Day Second-feet
Tune 29 304 July 7 365| July 16 358
30 912 8 365 16 358
July 1 499 9 369 17 365
2 419 10 358 18 358

3 39 11 354 19 358

4 394 12 390 20 365

5 380 13 365 21 365

6 369 12 358 22 358
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Blanco River at Wimberley, Tex.

Location,~- Lat. 29°59', long. 98°4!, 800 feet below mouth of Cypress Creek and.a quar-
er of a mile south of Wimberly, Hays County.

Dralnage area.- 378 square mlles.

gge-heig%t record.- Water~stage recorder graph. Gage heights used to half tenths be-
ween 2.9 and 4.6 feet; hundredths below and tenths above these limits.

Stgﬁe-d:lscharge relation.~ Defined by current-meter measurements below 6,500 second-
oot ; extende o peak discharge on basis of two slope-area measurements,

Maxima,- 1936: Discharge, 25,300 second-feet 1 a.m. July 1 (gage height, 16.87 foet).

1924-26, 1928-35: Discharge, 113,000 second-feet, by slope-area measurement,

May 28, 1929 {gage helght, 31.10 feet).

Remarks.- No diversions or regulation.

Mean discharge, in second-feet, 1936

Day Second-feet Day [ Second-feet Day Second-feet
June 29 62 |July 7 493| July 15 258
30 6,640 8 433 16 634
July 1 4,740 9 423 17 547
2 1,410 10 365 18 320

3 766 11 333 19 274

4 819 12 307 20 264

5 862 13 294 21 239

6 551 14 274 22 228

Cibolo Creek near Falls City, Tex.

Location.~ Lat. 29°1', long., 97°656', 200 feet downstream from Cestohowa Bridge, 6
miles above confluence with San Antonio River, and 6 miles northeast of Falls Clty,
EKarnes County.

Dral e _area.- 831 square miles.

Gagg-hai%? record .- Water-stage recorder graph except July 1, 2, Aug. 15 to Sept. 30,
when was determined from graph drawn from occasionsl gage readings. Gage
heights used to half tenths between 2.6 and 4.9 feet; hundredths below and tenths
above these limits.

Stage~discharge relation.~ Defined by current-meter measurements below 15,400 second-
%ee'i; extended above.

Maxims.~ 19363 Disoharge, 16,200 second-feet 11:25 a.m. July 2 {gage height, 26490
Teet, observed at crest).

1931-368 Discharge, about 28,600 second-feet June 14, 1935 (gage height,
33,0 feet, from flood marks),
1913-30: Stage, about 38 feet in October 1913 {discharge not determined).

Remarks.~ No large diversions or regulation above station.

Mean discharge, in second-feet, 1936

Day Second~-feet Day Second-feet Day Second~feet
June 29 32 (July 7 523 |July 15 165
30 42 8 839 16 187

July 1 5,680 9 612 kv 89
13,100 10 240 18 74

3 1,980 11 170 19 66

4 994 12 139 20 61

5 1,220 13 173 21 87

6 718 14 172 22 55




50 MAJOR TEXAS FLOODS OF 1936
Neches River near Rockland, Tex.

Location.= Iat. 31°1'45", long. 94°23'50", half a mile above Texas & New Orlesns Ralle
Toad bridge and 1 mile north of Rockland, Tyler County. Zero of gage 1s 91.3 feet
above measn sea level.

Drainage area.- 3,539 square miles.
age-he gg record.= Graph drawn from two or more dally staff-gage readings. Gage
8 used to half tenths between O and 1.2 feet; hundredths below and tenths
above these limits.

staﬁg-discharge relation.- Defined by current-meter measurements below 35,000 second~
eet; extende ©0 peak dlscharge.

Moxima,~ 1936: Discharge, 11,400 second-feet 12:10 p.m. July 5 (gage height, 19.7
eeL, from graph based on staff gage readings).
28.90 %905-)56: Discharge observed, 48,500 second-foot May 22, 1935 (gage height,
. oot ),
1884-1902: 8tage, 34.9 feet in May 1884 (discharge not determined).
Remarks.=- No diversions or regulation.

Mean discharge, in second-feet, 1936

Day Second-feet Day Eecond-feet Day Second-feet
June 29 232 |July 7 9,250 | July 15 1,510
30 232 8 7,870 16 1,760
Fuly 1 298 9 5,500 17 1,810
2 1,570 10 4,290 18 1,900

3 4,090 11 1,980 19 1,720

4 8,460 12 1,590 20 1,390

5 11,000 13 1,510 21 1,150

6 10,800 14 1,510 22 957

Neches River at Evadale, Tex.

location.- Lat., 30°21', long. 94°5', at highway bridge 200 feet upstream from Gulf,
olorado & Santa Fe Railway bridge at Evadale, Jasper County. Zero of gage is 8.3
féet above mean sea level.
Dra. o _area.- 7,908 square miles.
age~hel record.- Graph drawn from two or more daily staff-gage readings. Gage
s use 0 tenths throughout.
Stage-discharge relation.- Defined by current-meter measurements below 72,000 second-
feet; extended logarithmically to peak discharge.
lg.xjima.- 1936: Discharge, 14,600 second-feét, 7 a.m. to 6 p.m. July 11 (gage helight,
.98 feet, observed at crest).
1923-3538 Discharge, 83,800 second-feet June 1, 1929 (gage height, 22.2 feet,
observed at crest).
. ) 1884-1922¢ Discharge, 175,000 second-feet in May 1884 (gage height, 26.2
sot).
Remarks.- No diversions or regulation.

Mean discharge, in second-feet, 1936

Day Second-feet Day Second~feet Day Second~feet
June 29 713 | July 7 10,000 | July 15 6,490
30 686 8 11,800 16 5,410
July 1 686 9 13,500 17 4,990
2 826 10 15,100 18 4,710

3 1,870 11 15,500 19 4,540

4 4,600 12 15,100 20 4,290

5 7,050 13 13,100 21 4,050

(] 8,390 14 9,290 22 3,530
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THE SEPTEMBER FLOODS

During the last half of September torrential rains fell in almost
every section of Texas, causing unusually large floods on many streams.
Two lives were lost, and damages to property by these floods are esti-
mated as about $6,000,000, according to reports of the local press. The
most damage occurred at San Angelc, on the Concho River, a tributary of
the Colorado River, where about 300 buildings were washed away and damage
to property of about $2,000,000 was reported by county and clty officials.

Maximum previously known stages were exceeded at several places in
the Trinity, Brazos, and Colorado River Basins. The greatest floods oc=~
curred in the Colorado River Basin, principally in the Concho, San Sabsa,
and Llano River drainage areas. In the Trinity River Basin only a small
area near Kaufman experienced unusual flood conditions. The floods in
the Brazos River Basin were confined to an area around Waco; several
small streams immediately above Waco and the Brazos River at Waco had
record-breaking stages.

In the Nueces Rivef Basin floods occurred on September 16 on the
Nueces River at Laguna and on the Frio River at Concan. Stages were un-
usually high, but the corresponding discharges were only about 60 percent
as great as occurred in June 1935. Peak stages receded rapidly, and the
total quantity of water passing the river-measurement stations was small.

There were floods but not of record-breaking size on streams in oth-
er river basins. The United States Weather Bureau reports* that flood
stages were exceeded in September on the Sulphur River, in the Red River
Basin, at Ringo Crossing from the 28th to 30th; on the Guadalupe River
at Gonzales on the 18th to 19th and at Victoria from the 20th to 23d; on
the Nueces River at Cotulla from the 16th to 24th; on the Rlo .Grande at
Del Rio and Eagle Pass on the 28th and at Brownsville from the 17th to
19th, 218t to 234, and from the 30th to October 5th.

Trinity River Basin

In the Trinity River Basin rainfall was generally light until after
September 25, except that during the period September 19 to 24 a rain

with a maximum depth of 7.65 inches occurred over & small area around

# Climatological data, Texas section, September 1936, p. 72; Oato=-
ber 1936, p. 80.
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Weatherford, in the upper part of the drailnage basin of the Clear Fork of
Trinity River, which, however, caused no flood of consequence. The cen-
ter of the most Intense railn after September 25 was near Kaufman, within
a small srea drained principally by Cedar Creek, where over 15 Inches
fell from the 25th to the 28th. Stages on the Trinity River were not es-~
peclally high, and, with the exception of a slope-area determination of
discharge on Cedar Cresek near Trinidad, no supplementary flood records
were collected in the basin.

Records of the flow at the gagling stations on the Trinity River at
Dallas and near Oskwood, which are sltuated above and below the mouth of
Cedar Creek, respectively, are included in this report. From these rec-
ords the run-off from the area recelving the excessive rainfall can be

computed.

Brazos River Basin

During the period September 13 to 18 moderate rains, amounting to
about 8.5 inches at Gr;ham, fell over the upper part of the Brazos Rilver
Basin. Medium stages occurred on the upper and middle parts of the rive
er, but there was no flood of consequence.

From September 19 to 24 rains fell over a wide area of the Staked
Plains in the extreme upper part of the Brazos River Basin. The maximum
rainfall measured was 9.39 inches at Tahoka; there was 8.32 inches at
Lubbock. From this area, lying above the Cap Rock, the run-off 1s small
end 1s generally produced by the rain that falls in the lmmedlate area
of the narrow canyons through which the few streams flow. Heavy ralns
outside these narrow river valleys seldom, 1if ever, produce floods. Two
slope-area determinations of discharge made in thls area showed that the
heavy rains during this period did not cause high discharges. One deter-
mination of dlscharge was made of White River, or Blanco Canyon, about
7 miles south of Floydada. The rainfall over this area in a perlod of
less than 3 days was between 5 and 6 inches. Higher stages are known to
have occurred in the past at this point on White River. The other deter-
mination of discharge was made on the Double Mountain Fork of the Brazos
River (known also as Yellowhouse Canyon), at a reach about 5 miles north-
east of Slaton. The railnfall over the drainage area above this polnt was
about 8 inches. Much of the peak flow of this stream 1s reported to have
come from storm sewers in the city of Lubbocke No higher stage 1s known

to have occurred at this point in the last 45 years.
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Figure 12.--Isohyetal map of part of the Brazos River Basin above Waco
and of the Little River Basin above Cameron, showing total rainfall,
in inches, observed September 25-28, 1936.
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A heavy rain, amounting to over 15 inches at Hlllsboro and ranging
from that amount down to about 6 inches, fell over a relatively small
area of the Brazos River Basin above Waco from September 25 to 28, Fig-
ure 12 is an isohyetal map of the area on the Brazos River above Waco
and on the Little River above Cameron, showing the excessive rainfall,
for this period that caused the high peak stages on several small streams
in the reglon. More moderate rainfall caused moderate stages and dls-
charges on the river above this place, as shown by the slope-area deter-
mination of discharge of the Brazos River near Whitney. Slope-area
determinations of discharge were made of several small tributaries enter-
ing the Brazos River above Waco and below Whitney, on which the stages
were the highest known. The flow of the Bosque River over Lake Waco Dam
was computed for the period September 26 to 29 from data obtained from
the engineering department of the city of Waco. The results of the deter-
minations of maximum discharges on various streams are given 1ln table 9.

The Brazos River reached the highest stage of record at Waco, but
below Waco the stages were generally much less then those previously re-
corded. A conslderdble portion of the eastern part of Waco was lnun-
dated, causing considerable damage to business houses, industrial plants,
and residences. Plate 4 (p. 17) shows air views of the flood on the
Brazos River below Waco.

The progress of the flood down the river is shown by the hydrographs
of discharge past river-measurement stations in figure 23, The inflow
from tributaries on which gaging stations are maintained is shown in fig-
ure 24 by hydrographs of discharge past these stations.

Table 6 shows the flood crest stages as determined at points on the
Brazos Rilver from one near Kopperl, about 65 miles above Waco, to Rich~

mond, 328 mlles below Waco.

Table 6.--Flood crest stages along the Brazos River, 1936

River dlstance Altitude above

from mouth Place of determination Time of crest [mean sea level
(miles) (feet)
489,5 KOpperl, neaXlescsceccecssees | Sept.26 or 27 512.0
480.5 Steiner.ececee. Sept.27 492.3
470 Nela S1dingeesscescocesssces | SOPte27 471.8
464 Greenwade Bridge.ssscscesces | Sept.27 #461.4
442 Patrick FOrdeeccesscscsaess | SeDE.27 420.2
435 Bosqueville, NeAreseccssses | Septe27 412.4
429 East WacOeeessacascsssescse | Septe27 405,.9

425 Waco, U. S. Geological Sur-

V@Yeeoessscssesscassesee | S6Pt.27,9:30pm 397.9
418 South Waco, Ne8reececcesecs. | Sept.27 3856.5
415 South Waco, Nefr.cesscseses | Sept.27 380.5

# Altitude from Corps of Englneers, Unlted States Army, Mineral
Wells, Texe.
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Table 6.--Flood crest stages along the Brazos River, 1936--Continued

River dlstance K1tItude sabove
from mouth Place of determination Time of crest| mean sea level
(miles) (feet)
396 Doan FarmMesscecesoscssscncse 35648
386 Marlin Bridgecescsccscosces 347.0
375 HighbanKeecoseooosocesssscce 326.1
36645 ElOlSOesescsccececssssnncos 314.5
349 Black Bridg@eecsceccsccscascse 289.5
342 Wildcat Bridg6eccecsccsacea 279.5
335.5 Port Sullivaneeecessscsscess #274
3315 Valley Junction, U. S.
Weather Bureau gages.... | Oct.I,7am 2675
308 Stone City #2395
303 Bryan, U. S. Geological
Survey gage nealeescesss | Octel,7pm 234.2
296 Jones Bridgesceccccescascss #227
263 Washington, U, S. Weather
Bureau gageececcsccssesse 181.2
97 Richmond, U. S. Geological
SUPrvVey g8g6ecsscsssssces | Octe5,2am 73.0

# Altitude from Corps of Engineers, United States Army, Mineral
Wells, Tex.

Colorado River Basin
Colorado River flood

The upper Colorado River Basin was subjected to intense rains, amount-
ing to 30 inches in some places, during the last half of September. The
rains fell mostly west of the Colorado River, produclng extremely high
stages In the Concho, San Saba, and Llano River Basins. Maximum floods
on the Concho and upper Colorado Rivers on September 17 reached their junc-
tion at about the same time and caused the highest stages known on the
Coloredo River for some distance below the mouth of the Concho.

The following accounts of the flood in the Colorado River have been
taken from the San Angelo newspapers:

Morning Times, September 19: Rockwood, Coleman County, Sept. 18.--
Hundreds of farmers and their families were fleeing from the Colorasdo
River bottoms near here tonight as the river reached a flood stage of 70
feet, 17 feet higher than ever known. The steel highway bridge at Stacy
and the one here went out this afternoon under the hammering of heavy
debris pounded against them by the turbulent flood. The Colorado, al-
ready on a rise from recent heavy rains upstream, reached its highest
stage thls afternoon under the impetus of flood waters poured into it
at Leady, north of here, from the Concho River.% % # Farm homes along a
50-mile stretch of the Colorado River through Coleman County and McCulloch
County, on the south side of the stream, were abandoned. - Flood stage here
is 35 feet. The previous high-water mark here was set in 1906, when the
river reached 55.5, long-time residents sald.

Standard-Times, September 20: Brownwood, Sept. 19.--The treacherous
flood watera of the Colorado River late today claimed thelr second viectim
when a farmer was drowned while attempting to save his livestock.# * 3
The angry river was 2 miles wide at Indian Creek community, in Brown
County, washing away a number of homes snd barns. The flood stage climbed
to 72 feet where the Brownwood-Brady highway bridge crosses the Colorado.
This mark is 14 feet higher than any ever recorded before. Gradual re-
cession of the high water south of Coleman was reported as the crest of
the torrent raged through a vast farming region. At Coleman the Colorafio
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River rose to the highest flood stage on record; lives and property were
menaced In its wild sweep through several hundred miles of the richest
farming country in Texas. Hundreds of farm families in the inundated
river bottoms fled for their lives and only the daring work of boatmen
saved some from death in the muddy current, which spread widely over
thousands of acres of fertile land.

Evening Standard, September 21: San Saba, Sept. 21l.--The rampaging
Colorado River reached a stage today of 62 feet--2 feet higher than ever
before--as its destructive waters spread widely over the San Seba-Lometa
bridge area. Apparently the flood crest had reached the bridge, for it
held stationary at 62 feet. The water was raging 2 feet below the bridge
flooring, and all houses in the vicinity were under water.

Teble 7 glves flood-crest stages at poilnts along the Colorado River
from Ballinger to Austin. From Kingsland, at the mouth of the Llano
River, to Austin, the crests of the flood from the upper Colorado River

were lower than those reached by later floods coming from the Llano River.

Table 7.--Flood crest stages along the Colorado River, 1936

River distance Altitude above
above mouth Place of determination Time of crest |mean sea level
(miles) . (feet)

63745 Ballinger, U. S. Geologi-

cal Survey gagleeecccess | Sept.18,12:30am 1,622.5
610 Concho River, mouthecsssss - ——
603 Leaday, 13 miles south.... | Sept.18 1,518.0
599 Leaday, 2 3/4 miles south-

©8Steessacsersasnonssae | Sept.l18 1,504.1
585 Stacy, 2 miles northeast.. | Sept.18 1,458.9
566 Waldrip, 1% miles north... | Sept.18 1,402.8
555.5 Mitchell crossingeeececces | Sept.18 1,383.5
538.5 Winchelleeeseosevsscancses | Sept.19 1,327.7
535 Milburn, former U. S. Geo-

loglcal Survey gage

NeBrececesssscosssscssss | SEPLL1O 1,314.9
514.5 Whittet crossing, % mile

beloOWesssoesesesenssses | SEPL.20 1,280.4
506.5 ROgONCYescsesccesssscsssece | S€Dt.20 1,262.1
496 Ratler crossing.ccessccses [ Sept.20 1,241.7
a7 San Saba~Goldthwaite

bridge, 1 mile below... | Sept.20 1,197.7
451 Chadwick, railroad bridge

NEArecescesccccsssccese | Septe2l 1,156.5
449 San Saba, U. S. Geological

SUrvey g8gCecessccsccse | SeptaR1l,11:30am 1,152.9
433,5 Bend, 1f miles upstresm... | Sept.21 1,102.6
405 Tow, former U. S. Geologi-

cal Survey gage neare.. | Sept.21 985.8
395 Bluffton Bridge..essececess | SODL.22 953.2
382.5 Inks DoMeecesscscosocecsnss | SOPL.22 857.7
373 Kingsland, rallroad bridge | Sept.22 82243
35545 Marble Falls, U. S. Weath~

or Bureau gagesseccsscees | SODPL.22 #73340
31745 Mud, U. S. Weather Bureau

8880 Teeesecsctsscccacee [ Sept.22 60046
288.5 Marshall Ford Dam sitews#.. | Sept.22 520.7
263.5 Austin, U. S. Geological

SUrvVey g8ZCccecssessess | SOPL.23 44643

# Approximate altitude.
t Information from Houston & Texas Central Railroad.
#¢ Information from U. S. Bureau of Reclamation.
Most of the damege done by the Colorado River was in the section be-

tween Ballinger and Kingsland; several bridges were destroyed, pecan trees
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washed down, liveatock drowned, farm houses flooded, and flelds swept
clean. Plate 5, A shows the wreckage of the rallroad bridge across the
Colorado River at Winchell.

Below the mouth of the Llano River the stages reached on the Colorado
River during the floods of 1936 were much lower than the stages in the
notable floods of 1935. Hydrographs of dilscharges at river-measurement
stations on the Concho and Colorado Rivers in figures 25 and 26 show the
progress of the floods down the Concho and Colorado Rivers. Hydrographs
of discharge at river-measurement stations on tributaries of the Colorado
River are shown in figure 27.

Slope-area determinatlions were made of the dlscharges of the Colo=-
rado River near Stacy and near San Saba. At Ballinger and stations below
it, except at the statlion near San Saba, the peak dlscharges were deter-
mined from rating curves based on current-meter measurements of dlscharge.
The maxlmum discharges at varlous additional stations are shown in table 9.

A rain of 6 to 10 Inches fell over a relatively small area from Mar-
ble Falls west on September 14 and 15 and caused Sandy and Walnut Creeks,
draining areas of 344 and 24 square miles respectively, to reach the high-
est stages known. Again on September 25 and 26 a rain of 6 to 10 inches
fell over a small area between Marble Falls and Burnet, causing Hamilton
Creek, with a dralnage area of 67 square miles, to rise higher than at any
other time since 1884. The peak dlscharges of these creeks were deter-
mined by the slope~area method. The results of such determinations are
given in table 9.

Concho River flood

The main Concho River begins at the eastern edge of the city of San
Angelo at the confluence of the South Concho and North Concho Rivers.
The dralnage area above the river-measurement station just below the con-
fluence is 4,217 square miles, not including noncontributing area, and
lies In a fan shape to the south, west, and north of San Angelo. The
South Concho River, not including the Middle Concho River, drains an area
of about 1,250 square miles south of San Angelo; the Middle Concho River,
which 1s tributary to the South Concho River, drains an area of about
1,150 square miles west of San Angelo; the North Concho River drains about
1,680 square miles northwest and north of San Angelo.

Rains exceeding 30 inches in some places fell during September over

a large part of the Concho River dralnage basin. Three separate flood
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peaks occurred on the main Concho River, on September 15, 17, and 26, the
peak on September 17 being the highest. Previous flood stages on the
South, Middle, and main Concho Rivers near San Angelo have slightly ex~
ceeded those reached in September 1936, but on the North Concho and oth-
er smaller streams the steges reached in September 1936 were higher than
known before.

The clty of San Angelo suffered greater damage than any other place
In the State. On September 17 the discharge of the South Concho River
reached a maximum of 111,000 second-feet and caused stages which backed
water up the North Concho River to the center of the city. Just as this
water began to recede, the flood from the North Concho River with a pesk
discharge of 184,000 second-feet, reached the city. The river channel
was 1lnadequate for this enormous quantity of water and the river broke
over its banks, flooding large areas of the residential and business sec-
tions of the cilty.

The story of the flood as taken from newspapers ls glven below:

Sen Angelo Morning Times, September 18: An insane burst of brown
waters wrapped round the dust of & prolonged drought leaped the channels
of the Concho rivers here yesterday, hurled to destruction an approximate
of 300 houses in all parts of town and left an uninsured flood damage of
about $1,500,000, the worst water demage in the history of this 68-year-
old city. It 1s the major catastrophe of all time for San Angelo. More
than 100 persons were rescued from drowning on the streets or from flood-
ed houses, while many hundred more were removed under conditions less
dangerous. There was an estimated 300 homeless families last night, who
were sleepling in the schoolhouses and in other public bulldings, in stores,
while hotels were filled. Numerous buildings not destroyed were flooded
and filled with silt. The North Concho River, chief trouble maker of the
day, charged drunkenly into the negro and Mexicen section, threw houses
and shacks against the Sixth Street Bridge now under constructlon, spread
wanton plles of other wrecked houses here and there. Then 1t moved into
the elite residential district, climbed a 40-foot cliff to run a stream
knee~-deep in the home of Preston Northrup. It tore the C. R. Hallmark
home from its foundations, raced 1t over the Santa Fe Golf Course, and
cracked it into matchwood at the submerged Millspaugh Bridge. The Casilno,
place of song and dence, was leaned against the Murphy Bridge over West
Beauregard, the east end of this bridge being in part washed away.

San Angelo Evening Standard, September 18: The enraged stream of
yesterday had taken all that 25-inch cloudbursts could give and swirled
unrelentlessly ageinst low-1lying houses to run up a toll estimated all
the way from 200 to 300. Sometimes the shell-like framework broke as
1t tumbled into the waters; more often one of three brldges In the heart
of the city cracked up the structures. Today Santa Fe Park, residential
and business districts bore the marks of rushing waters, which left silt,
splinters, animal carcasses and the odds and ends of civillzation scat-
tered profusely. House-cleaning days had come to town for owners of 700
residences and business buildings here. Renewlng of wood work, refur-
bishing of furniture and rugs, cleaning of clothes that could be sale
vaged--these provided labor for hundreds, for loss to some was galn to
others. Perhaps the most dramatic episode of the flood in downtown San
Angelo was the evacuation of approximately 75 persons from the Naylor
Hotel, at Chadbourne and Concho, at midafternoon. A crowd of at least
1,000 persons witnessed the rescues., The water flowed 6 feet deep through
the lobby of the hotel, which stands on the site of the old Landon Hotel,
destroyed by fire. The 1906 flood had brought the weter up to within 2
feet of the o0ld Landon.

3934 0—87—35
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San Angelo Morning Times, September 19: Free from the clutches of
angry flood waters that curled around the heart of the clty Thursday, San
Angelo today, water-raked, debris-covered, and scarred along the Concho
front, looks to rehabllitation after the greatest flood in 1ts history
had subsided, leaving hundreds destitute and property losses at $2,000,-
000. Driled mud caked on the floors of countless homes, the countryside
was strewn wlth carcasses of drowned sheep and goats, communlcations were
disrupted, and public services in many parts of town were barely functlon-
ing, but the clty's 26,000 lnhabltants met the dlsaster fortunately with-
out loss of 1li1fe.% % % The Red Cross organlzed to feed refugees from soup
kitchens set up in two churches. More than 300 destltute persons were
taken care of Friday. Highway traffic was resumed Friday afternoon over
badly washed roads, and the first mall in 2 days was sent out. The wash-
ing out of the rallroad bridge and shifting of senother in flood waters
blocked rail trensportatlon, but 1t was conslidered possible repair crews
might open a rall line early today.* % % Besides the damage to hundreds
of homes, business establishments suffered untold losses as murky waters
rolled into basements and ground floors, rulning stocks, fixtures, and
buildings. Several expensive bridges were hard hit, streets were piled
with debris,, shrubbery and trees were uprooted, and paving was undermined.
Speclal guards patrolled the streets to prevent looting of smashed resl-
dences. Thleves were caught lurking in the rulns last nlght, and police,
hastlly deputlzing dozens of speclal officers, put a quick stop to the
forays. Many cltizens, armed with guns, kept watch over the remains of
thelr property.

San Angelo Standard-Times, September 20: The relief plcture in San
Angelo presented a degree of orderliness for the flrst time Saturday as
the total number aided climbed to approximately 1,500 persons.

Fort Worth Star Telegram, September 27: San Angelo, Sept. 26.--This
central western Texas clty, recovering from a $5,000,000 flood last week,
braced Saturdey agalnst posslble new high water danger. Fed by 3-inch
rains over 1lts watershed, the North Concho River developed a 30-foot crest
near Water Valley, 10 miles northwest of here. The Mlddle Concho, re-
ported by observers near Mertzon at the highest level in 1ts history,
created an additional hazard.

San Angelo Standerd-Times, September 27: The two Concho Rivers,
which run through San Angelo, achieving a parallel to the lightning which
struck twice in the same place, raced through this clty agaln Saturday
at record heights for the second time 1n 9 days. The South Concho, carry-
ing more water into San Angelo 1In a fortnight than 1t produces ordinarlly
in a year, was one up on the North Concho, for on Tuesday, Sept. 15, it
sent northward the flood which touched off the three-round battle of the
waters. But fortunately, as in the first two instances, the high waters
from the two streams did not reach thelr Jjunction at the eastern city
limits here simultaneously, and damage Saturday was calculated in the
thousands of dollars where i1t had been listed as high as $5,000,000 in
the major catastrophe of Thursday, Sept. 17.% % s Early this morning the
North Concho had dropped about 9 feet from 1ts peak Saturday afternoon at
4 o'clock of about 38 feet at the Chadbourne Street Viaduct. Seven per-
sons were marooned at the 12-mile bridge on the Middle Concho at 12:30
this morning, whlle the river on the biggest rise in its recorded history
rose and fell, only to rise ageain. The seven persons Were caught when
the waters rushed out down the stream sbout 8 o'clock yesterday morning.
From that time on they never had a chance to escape. Between them and
safety on each slde were one-quarter of & mile of water, swlft, often 15
feet deep, while it was not known whether the full crest of the flood
from the Centralla Draw country had been reached.

The altitude of the flood crest on the Concho River was determined

at several places as shown in table 8.
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Table 8.--Flood crest stages along the Concho River, 1936

River Altitude above
distance Place of determination Time mean sea level
(miles) of crest (feot)
57.0 San Angelo, U. S. Geological
SUrvVeY g8g0ecesassccscsasse Sept.17,1pm 1,823.4
51.7 Sixmile crossingececesssccess Sept.1l7 1,792.5
19.5 Paint Rock, U. S. Geological
SUrvVeY Z8g6eccsssscesssscsc Sept.17,9pm 1,628.0
4.5 Winkler fordesescoscceascesss Sept.18,lam 1,549
0 MOUuthesecevoossssssccovescnss - -

The drainage area between San Angelo and Paint Rock received a very
heavy rain, which tended not only to sustain the flood discharge but prob-
ably increased it somewhat between these two places. The highest stage
known on the Concho River at Paint Rock occurred on September 17, 1936.

Plate 5, B,is a view of a rallroad trestle across a small creek be-
tween San Angelo and Ballinger showing damage done by flood of September
17, 1936. Plate 6, A,is a view of part of the remains of a plate-girder
‘rallroad bridge over the Concho Rlver near Paint Rock, destroyed by the
flood of September 17. A recording-gage structure is attached to the
downstream or bottom side of the bridge pier shown in horizontal position
on the bed of the stream.

The recording-gage installations on the Concho River near San Angelo
and near Paint Rock and on the North Concho River near Carlisbad were de-
stroyed by the flood,

At regular river-measurement stations and at meny miscellaneous sta-
tions where there were extremely high stages, the peak dlscharge was
determined by the slope-area or other methods. The result of the deter-
minations of maximum discharges at various places are given in table 9.

Hydrographs of discharge at river-measurement stations on the Concho
River and its tributaries are shown in figures 28 and 29, Plates 6, B,to
10, A,are views of the flood in San Angelo.

Sen Saba River flood

The floods in the San Saba River Basin were more severe than had
been known before, or were extremely high, on the upper part of the main
and on tributaries near the headwaters. In the vicinity of Fort McKavett,
where the San Saba River drains an area of 688 square miles, over 10
inches of rain fell from September 13 to 16, and on the head of Terrett
Draw, about 10 miles south of Fort McKavett, between 21 and 25 inches of

rain fell from noon September 15 to noon September 16, causing very high
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stages in all streams of that region. At Menard and San Saba the river
was slightly lower than in 1599.

Discharge determinations were made by the slope-area method at sever-
al reaches on tributaries in the upper part of the basin, on the San Saba
River near Fort McKavett, and et the river-measurement station at Menard.
The discharge at the river-measurement station at San Saba was determined
from an extension of the rating curve as defined by current-meter measure-
ments. The results of the determinations of maximum discharges are given

in table 9,
Llano River flood

A very heavy rain of 8 to 30 inches, wlth a concentration of 14
inches in about 2% hours at one place, occurred in the North Llano River
Basin from September 13 to 16. The North Llano River, having a drainage
area of 914 square miles at the river-measurement station near Junction,
experienced the highest stage kmown. The rainfall centered below Roose-
velt and caused small streams in that region to reach the maximum stages
of record. The South Llano and Llano Rivers had stages considerably be-
low those of 1935.

The maximum dlscharges of the North Llano River near Roosevelt and.
at the river-measurement station near Junction and of West Copperas and
Copperas Creeks near Roosevelt and Bear Creek near Junction were deter-
mined by the slope-ares method. The results of the determinations are
given in table 9.

At the river-measurement station on the North Llano River near Junc-
tlon the recording-gage installation was destroyed. A gage-height record
was obtained, but the rating curve for this station is too poorly defined
to use In computing dlscharges.

The maximum discharges at the river-measurement stations on the Llano
River near Junction and near Castell were determined by the slope-area
method and were used to check the rating curves at these stations. The

total flow for the flood perlod was computed at these stations.

Discussion of precipitation

All rainfall records for the September storms are given in table 4.
In addition to records of rainfall obtained by the United States Weather
Bureau, records were obtained at 134 other stations, most of which are in

the Colorado Rlver Basin., At 62 stations systematic written records of
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the daily amount of rainfall are kept, which are accurate and reliable
and which have been listed under the heading "Supplementary" in table 4.
The data for 72 stations, listed in table 4 under the heading "Miscella-
neous", were generally measurements or ostimates of the total rainfall

for the period of raln at places at which no systematic records are kept.
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Figure 13.--Isohyetal map of Texas showing total rainfall, in inches,
observed September 13-14, 1936.

To show the amount and distribution of the rainfall over the State,
isohyetal maps showing the total rainfall for the periods September 13
to 14, 13 to 16, and 13 to 18 during the first storm, and for the periods
September 25 to 26 and 25 to 28 during the second storm are presented in
figures 13 to 17. The total rainfall for the period September 19 to 24
is given in table 4. This rain did not produce excessive floods; an 1so-

hyetal map is shown for this period as figure 18.
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Figure 19 is an isohyetal map showing in detail the rainfall over
the Concho, San Saba, and Llano Bilver Basins for the period September 13
to 18, and figure 20 1s an isohyetal map showing in detail the rainfall
over the Concho River Basin for the period September 25 to 28.

A continuous record of the rainfall was obtained by a recording gage

maintained by the United States Soill Conservation Service about 11 miles
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Figure 14.--Ischyetal map of Texas showing total rainfall, in inches,
observed September 13-16, 1936.
in an airline northwest of San Angelo. Figure 21 showing the record for
the period September 14 to 18, and figure 22 for the period September 23
to 26, Indicate the intensity of the rainfall in the area near San Angelo
that received the heaviest rain.
The followling account of the September storms has been prepared by

Mr. C. E. Norquest, senior meteorologist, United States Weather Bureau,

Houston, Tex.:
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An excellent index of the unususal character of the rainfall in Texas
during September 1936 1s afforded by the flood stages, some of which are
without precedent, recorded on the principal rivers of the State. The
Rio Grande, Nueces, Guadalupe, and Colorado were in flood for varying pe-
riods but mostly in the second decade of the month. However, a second
sharp rise was experienced in these streams in the third decade, when
flood stages were reached also in the upper and middle reaches of the

106° 104° 102° 100°
I

50

100" 150 200 MILES

106° 104° 102° 100 96° 94°
Figure 15.--Isohyetal map of Texas showing total rainfall, in inches,

observed September 13-18, 1936,

Brazos and Trinity Rivers. The fact that these great floods occurred at
a season and under conditions not most favorable for a rapid rise in the
_rivers accentuates the unusual character of the September ralns.

During August and the first decade of September Texas rainfall was
generally and decldedly deficient., The deficiency was most pronounced
in the western division. It was the season when drainage basins are cov-
ered by lush vegetation and when extensive areas are under cultivation--
conditions that tend to check run-off. In spite of these retarding in-
fluences the rivers rose rapidly and in places reached unprecedented
stages. Such floods can be produced only by exceptionally heavy and pro-
longed rainfall over extensive areas.
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There were two well-defined storm periods. The first prevailed from
the 13th to the 18th, inclusive, while the second obtained from the 25th
to the 28th, inclusive,.

The first series of the accompanying Isohyetal charts shows the de-
velopment and progress of the precipitation area attendant on the first
storm from its beginning over the lower Rio Grande Valley and lower Texas
cosst on September 13th to its culminstion on the 18th, by which time it
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Figure 16.--Isohyetal map of Texas showing total rainfall, in inches,
observed September 25-26, 1936.

had overspread middle Texas. The next series of charts shows the develop-
ment of the precipitation area accompanying the second storm, which began
on the 25th over the headwaters of the Colorado and spread rapldly east-
ward and northward over the drainage basins of the Brazos and Trinity Riv-
ers, culminating on the 28th.

Avallable weather maps show that an extensive low-pressure system was
présent off the west coast of Mexico and Central America from the first
of the month snd that this development was accompanied by heavy rainfall
over central and southern Mexico. During this period a vast body of trop-
ical maritime air overlay the Gulf States and extended far up into the
middle Mississippi Valley.
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The morning map of September 13 shows a well-developed storm center
off the lower Texas coast. This storm moved inland north of Brownsville,
attended by heavy rains in the lower Rio Grande Valley and on the lower
Texas coast. The slow northwestward movement of this center of low pres-
sure induced strong southeasterly winds over Texas. These in-blowing
winds transported vast masses of alr from the tropics. The far fetch of
this warm air across the Caribbean Sea and the Gulf of Mexico had laden
it, probably well-nigh to capacity, with moisture.
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Figure 17.--Isohyetal map of Texas showing total rainfall, in inches,
observed September 25-28, 1936.

One of the most effective processes of condensation of atmospheric
moisture is the raising of moisture-laden air over a barrier, such as a
mountain range or such as that interposed by a mass of dense cold air-=-
a cold front. In this instance the effects of both types of barrier were
in operation. Great rivers of troplcal maritime alr were flowing up
country, from sea level to an elevation of 2,000 feet over the Edwards
Plateau section, and also against the barrier interposed by a cold front
that from the 13th to the 15th was practically statlonary over eastern
New Mexlco and from the 16th to the 18th advanced slowly across the north-
ern portion of the State, finally moving out of the Texas picture on the
19th. During the slow advance of the cold front the flow of broad, deep
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streams of tropical air continued, transporting vast quantities of mois-
ture, which was released as excessive rainfall over extensive areas as
the air messes moved up country and up the cold-front barrier. With the
passage of this cold front the rain ceased.

108° 104° I 102° 100° 98° 96° 94°
:‘— R ‘\-— -
36° \ 36°
| A ‘.
| ]
| |
34°] i f\iwﬁg%~\ﬁca < 34°
T > SATN YT T
L, P
Ll ~ —
’ 1
; /1 q \
3% r E ; ¢ h 32°
K\ o \‘\.-\la\ |
\
\\\ 2 iii::::%:w\ j
\\\ 7 | i
37 H 7 ! {30°
N7 TR “‘\“‘Q
“\/ AN
\ ‘
26°) ‘\ 28°
\
‘\
- ,
26 < 26°
0 50 100' 50 200 MILES
| \
106° 104° 102° 100° 98 96° 94’

Figure 18.--Isohyetal map of Texas showing total rainfall, in inches,
observed September 19-24, 1936.

Similar processes were in operation during the second storm period.
Near the middle of the third decade the cold front of a vast mass of
polar continental ailr entered the Texas Panhandle from the north. During
its slow progress from the Panhandle to the Gulf ccast this cold front
Interposed an effective barrier to the in-flowlng masses of troplcal mari-
time air, effectually depriving them of their load of moisture, which fell
in excessive amounts over much of east Texas.

The second storm was of shorter duration than the first, and the
rainfall was generally not as intense; but as this rain fell on soll still
soaked from the first storm the run-off was rapid and the rise of streams
was quilcke
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Figure 19.-=Isohyetal map of the Concho, San Saba, Llano, and parts of adjacent river
basins, showing total rainfall, in inches, observed September 15-18, 1936,
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(] i0 20 30 40 MILES
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Figure 20.--Isohyetal map of the Concho River Basin showing
total rainfall, in inches, September 25-28, 1936.
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Stages and dilscharges

At river-measurement stations in the flood areas, except at the sta-
tion on the North Llano River near Junction, the flow past the statlions
during the flood perlod has been computed. At varlous other places the
peak discharge was determined, but insufficlent data were obtained for
determining the volume of flow during the entire flood period.

On the followlng pages there are glven for each river-measurement
statlon in the flood areas a statlon description, a table of dally dis-
charges and total run-off for the flood period, and a table of gage
helghts and discharges at indilcated times during the flood in sufficlent
detall for reasonably reliable delineation of the hydrograph. For fur-
ther explanation of the data that are presented reference 1s made to the
description pertinent to records of the July flood as presented on pages
41 and 42.

Maximum discharges

The maximum discharges at the various points of determinatlon are
summarized in table 9. Dralnage areas and maximum disgharges per square
mlle of the streams above the points of determinations are also given in
this table for the statlons listed. The dralnage areas were measured
‘from such topographic maps as were avallable and from alrplane plctures,
80il maps, and county road maps. The small drainage area of Red Bank

Creek near San Angelo was determined by a transilt survey.
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Table §.--Maximum discharge at various points during floods of September 1936

Drainage Maximum dischsrg:c -
Stream Lat. Long. area Time kec.-ft. por
(sg. mi.)
sg. mi,
Trinity River Basin
Cedar Creek near Trinidad 32%13¢ 96° 51 910 Sept.29 35,400 39.0
Brazos River Basin
Double Mountain Fork of Bragzos | 33 27 | 101 33 (a) Sept.21 1,070 -
River near Slaton
Brazos River near Whitney 31 51 97 19| 16,940 Sept.28(b) 63,000 -
White River near Floydada 33 52 | 101 19 (a) Sept.21 876 -
Childress Creek near China 31 43 97 20 79 " | Sept.26 or | 47,000 595
Springs 27 (e¢)
Aquilla Creek near Gholson 31 44 97 12 372 Sept.27,12N| 84,500 227
Bosque River at Lake Waco Dam | 31 34 97 12| 1,660 Sept.27,1pm| 96,000 57.8
Sevenmile Draw at Ames 31 31 97 47 2.4 | Sept.26, 5,140 | 2,140
10:30pm
Sulphur Creek near Lampasas 31 4 98 8 112 Sept.27,12N| 30,400 271
Colorado River Basin
Colorado River near Stacy 31 31 99 40 | 11,660 Sept.18 366,000 30.5
Colorado River near Tow 30 52 98 27 | 19,320 Sept.21 202,000 10.5
Concho River Basin
Pecan Creek near San Angelo 31 19 100 27 81 Sept.15, 30,500 377
6 330am
North Concho River at San 31 27 100 26 1,675 Sept.17,4pm (184,000 110
Angelo
Grape Creek near Carlsbad 31 38 100 34 53 Sept.17 31,800 600
Grape Creek at railroad 31 34 | 100 34 79 Sept.17 45,600 &7
bridge near Carlsbad
East Fork of Grape Creek 31 39 | 100 34 32 Sept.17 23,500 734
near Carlsbad
West Fork of Grape Creek 31 40 100 35 17 Sept.17 14,200 836
near Carlsbad
Dry Creek near San Angelo 31 40 | 100 29 14 Sept.17 24,600 (1,760
Dry Creek at raiiroad bridge 31 33 100 32 48 Sept.17 19,200 400
near San Angelo
Red Bank Creek near San Angelo |31 41 100 26 .76| Sept.17 2,490 | 5,280
Sen Saba River Basin
San Saba River near Fort 30 52 100 1 688 Sept.16 60,700 3.7
McKavett
North Valley Prong of San Saba | 30 51 100 8 328 Sept.16 38,800 118
River near Fort McKavett
Middle Valley Prong of San 30 50 100 8 188 Sept.16 20,900 111
Saba River near Fort
McKavett
East Fork of Terrett Draw 30 41 100 11 19 Sept.16 12,100 637
near Fort McKavett (d)
East Fork of Terrett Draw 30 43 | 100 10 33 Sept.16 18,700 567
near Fort McKavett (e)
Terrett Draw near Fort 30 50 100 7 103 Sept.16 35,800 548
McKavett
West Fork of Terrett Draw 30 45 100 10 21 Sept.16 5,880 280
near Fort McKavett
Colston Draw near Fort 30 47 100 7 24 Sept.16 10,000 417
McKavett
Lleno River Basin
North Llanc River at Roosevelt | 30 30 100 3 443 Sept.16 22,600 51.0
West Fork of Copperas Creek 30 33 | 100 3 8l Sept.16 60,400 622
near Roosevelt
Copperas Creek near Roosevelt 30 31 100 © 118 Sept.16 98,900 838
Bear Creek near Junction 30 32 99 50 156 Sept.16 31,300 202
South Llano River below 30 21 99 54 540 Sept.16 87,600 -
Telegraph
Miscellaneous Basins
Sandy Creek near Marble Falls 30 34 98 28 344 Sept.156 41,500 121
Walnut Creek near Marble 30 32 98 27 24 Sept.15 13,600 567
Falls
Hamilton Creek near Marble 30 38 98 14 67 Sept.26 29,100 435
Falls
Nueces River Basin
West Nueces River near 29 44 100 24 402 Sept.16 32,500 -
Brackettvllie

a Indeterminate.
b Peak early in morning.
¢ Peak during night.

d Above Coal Kiln Draw.
e Below Coal Kiln Draw.
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Iocation.- Iat. 32°15t40", long. 97°41!'50", a quarter of a mile above Glen Rose~-

urne highway bridge, 4 miles northeast of Glen Rose, Somervell County.
gage ls 566.66 feet above mean sea level.

Zero of

Drainage area.- 24,840 square miles, of which about 9,240 square mlles is probably non-

contributing.

Gag%-heiégt record.~ Water-stage recorder graph except Sept. 20 to 8 p.m. Sept. 26 and
ct. 1-20, when 1t was determined from graph drawn on basis of dally Weather Bureau

gege readings.

dredths below and tenths above these limits.
Stage~discharge relation.- Defined by current-meter measurements below 67,400 second-

feet; extended to peaE

Discharge, 67,300 second~feet 9 p.m. Sept. 27 {gage height, 19,42 feet).
Discharge, 97,600 second-feet May 18, 1935 (gage height, 23.68 feet),

Maxima.- 1936¢
1923-35%

stage.

by rating curve extended above 67,400 second-feet.
Maxivum stage known, about 30,0 feet May 8 or 9, 1922 (discharge not deter-

mined).

Remarks.~- No diversions of conseguence,

Gage helghts used te half tenths between 2.7 and 4.5 feet; hun-

Mean discharge, in second-feet, and run~off, 1n acre-feet, 1936

B
Day ]86c.ft.| Ac.ft.| Day |Sec.ft.| Ac.ft.| Day Sec.ft.[ Ac.ft. DayAWSeC.ft.] Ac.ft.
Sept. 25 25,100 49,790 4 7,980 15,830 14 851 1,690
16 1,240 2,460({ 26 19,700 39,070 5 5,720 11,350 15 740 1,470
17 13,400 26,580 27 45,100 89,450 6 5,240 10,390 16 719 1,430
18 40,500 80,330| 28 58,300 115,600 7 4,170 8,270| 17 648 1,290
18 23,700 47,010{- 29 58,000 115,000 8 3,000 5,950 18 610 1,210
20 13,200 26,180 30 42,900 85,090 9 2,230 4,420 19 572 1,130
21 9,850 19,540(0ct. 10 1,740 3,450 20 536 1,060
22 7,550 14,980 1 24,700 48,990 11 1,440 2,860
23 8,550 16,960 2 15,600 30,940 12 1,230 2,440
24 13,000 25,790 3 10,700 21,220 13 1,010 2,000
Run-off, in acre-feet, for period Sept, 16 t0 Qctia 20 o o » o ¢ « o o« o » s « o 931,200

Gege helght, in feet, and discharge, in second-feet, at indicated time, 1936

Time | Feet | Sec.ft.

[Time | Feet | Sec.ft.

Time | Feet ] Sec.fte

TiméT Feet l Sec.ft.

'Segtember 16
lam 33

9 « 60 52
3pm 1,06 272
4 2.49 1,940
6 3,90 4,760
7 4461 6,440
8 4,67 6,680
9 3453 3,840
11 1l.62 761
12 1,50 638
September_ 17
2am E.EI 784
4 3.68 4,170
[ 3.87 4,640
7 3.86 4,640
10 3467 4,170
lpm  3.49 3,840
2 5422 7,980
3 6477 12,400
4 8,13 16,500
6 11,08 27,700
12 13.50 37,900
September 18
3am 14, 1,000
6 14,44 41,900
7 14.47 42,400
8 14,46 42,400
Spm 14,14 40,600
5 14.13 40,600
9 13.76 39,200
September 19
6am 11,50 29,400
12§ 9,60 21,800
6pm 8434 17,200
12K 7,70 15,200
September 20
12N ;.UU 13,000
6pm 6,70 12,100
12K 6045 11,200

September 21
12§ E.QB 10,100

épm  5.70 9,280
12M 5450 8,760
September 22
12§ o 2460
128 4.65 6,440
September 23
lam E 70 6,680
4 5,80 9,540
7 6,30 10,900
128 580 9,540
6pm 5,00 7,460
124 4,50 6,200
September 24
3am —E.TU_“_E,%O
6 4.60 6,440
10 5,60 9,020
12N 6,40 11,200
6pm 8,80 19,000
12 10,60 25,700
SeEtember 25
Sam . »100
5 11,40 29,000
8 11,15 28,100
3pm 10,30 24,500
12M 9400 19,700
September 26
12§ ?.95 15, 600
S5pm  7.40 14,300
6 7470 15,200
7 90,10 20,000
8 10,80 26,500
11 13,20 36,600
12M 13,40 37,500
September 27
lam I§.Z§ 37,900
2 13.24 36,600
4 11,97 31,500
6 11,17 28,100

Bam 10.76 26,500
9 10,73 26,100
10 11.18 28,100
12N 12.95 35,700
3pm 17,13 54,600
6 19.03 64,900
8 19,38 67,300
10 19.37 67,300
September 28
3am I;QGI 57,200
6 17.44 56,200
7 17.34 55,700
11 17.62 57,200
3pm  17.73 57,700
7 18,07 59,900
12M 18,16 60,400
September 29
9am “1B.38 6T, 500
11 18.16 60,400
6pm 17,20 85,100
12M 16,20 50,300
September 30
6am Ig.BE 47,500
12N 15,00 44,700
épm 13,87 38,800
12N 11.92 31,100
October 1
6am TL, 27,300
128§ 10,34 24,500
6pm 9,62 21,800
12K 8,94 19,300
October 2
6am ~B.30 17,200
128 7472 15,200
6pm 7,29 14,000
12M 6,97 13,000
October 3
6am .6 11,500
12N 6,38 10,700

6pm  6.10 10,10
12M 5.8 9,280
October 4
12N B 7,720
12M 4,66 6,200
October 5
3am ° 5,840
6pm 4,44 5,720
QOctober &
6am . 5,480
12N 4,30 5,360
12M 4.07 4,760
October 7
12N 3. 4,170
October 8
128 o 3,000
October $9
12§ . 2,230
October 10
12§ . 1,720
October 11
12§ o 1,440
October_ 12
128 23 1,230
October 13
12§ . 1,010
October 14
12N . 851
October 15
12N . 740
October 16
12§ . 719
October 17
12N . 648
October 18
12N . 610
October 19
12N .72 572
October 20
12§ o 536

Note.~ Discharge determined by shifting-control method Sept. 16, 17, Oct. 3-20.

3934 0—37—F6
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Brazos River at Waco, Tex.

Location.=- Lat. 31°33140", leng. 97°7'45", at Washington Avenue Bridge in Waco,
clenman County, 2% miles below Bosque River. Zero of gage is 357.10 feet
above mean sea level.
Drainage area.=- 28,500 square miles, of which about 9,240 squere miles is probably non-
contributing; 1,661 square miles affected by 39,000 acre-feet of storage in Lake
Waco on Bosque River,

Gage—heig%t record.~ Water-stage recorder graph. Gage heights used to half tenths be-
ween B.5 and .7 feet; hundredths below and tenths sbove these limits,

Stage-discharge relation.~ Defined by current-meter measurements.
iaxima.; 19362 Discharge, 246,000 second-feet 9:30 p.m. Sept. 27 (gage height, 40.9
feet).
1898-1935: Stage 39.7 feet Dec. 3, 1913 (levee on left bank broken, dis-
charge not determined%.
1854-973 Discharge, 119,000 second-feet May 28, 1885 (gage height, 34.2 feet)s
Remarks.- Small diversions above affect low flow only,.

Mean discharge, in second-feet, and run-off, in acre-feet, 1936

Day lSeo.ft. Acoft.| Day |Sec.ft.| Ac.ft,| Day Sec.ft.l Aco.ft.| Day lSec.ft. Ac.ft.
Sept. 25 16,800 33,320 18,200 36,100| 12 3,600 7,140
17 3,260 6,450 26 25,600 50,780 10,700 21,220( 13 1,650 3,270
18 19,300 38,280 27 143,000 283,600 7,080 14,040| 14 1,500 2,980
19 28,300 56,130 28 158,000 313,400 7,430 14,740| 16 1,400 2,780
20 18,500 36,690| 29 72,800 144,400 6,210 12,320| 16 1,300 2,580
21 13,100 25,980 30 54,200 107,500 4,110 8,150| 17 1,170 2,320
22 11,300 22,410|0ct. 3,330 6,600| 18 1,040 2,060
23 7,810 15,490 1 40,400 80,130 10 2,620 5,200f 19 2,670 5,300
24 13,400 26,580 2 24,100 47,800( 11 2,090 4,150| 20 888 1,760

Run=off, in acre~feet, for period Sept. 17 to 0cts 20 ¢ o o o « o o o » o o o 1,442,000

©W-I0, 0 QR

Gage height, in feet, and discharge, in second-feet, at indicated time, 1936
'I'ime[ FeetiSec.ft. Time| Feet l Sec.ft. T:Lmel Feet LSec.ft. Time| Feet l Sec.fte

September 17 9am 15,89 13,400[ 3pm 36441 158,000 ng 14,04 10,000
15.53 222

10 16,43 14,700 8 35,17 117,000 13,69 9,410
12N 7471 556 (12N  16.84 15,800|12M 33,82  100,000! 12N 11,99 6,180
lpn  9.15 1,700| 2pm 16,86 16,000 September 29 9pm 11.45 5,230
2 10,98 4,030 7 16,37 14,700| 6sm ~31.67  80,900] 10 11,61 5,540
5 12,27 6,020 9 15417 11,800{12F 30,00 70,000( 12M  12.63 7,220
6 12,40 6,180 September 25 6mm 28,73 62,800 October 7
8 13,46 8,000 Rem ‘Ig—gg_g ,000] 10 28,16 60,100| 3am I3.35 8,800
10 13.62 8,400| 3 13,79 8,800} 11 28,31 60,600| & 13.47 9,000
September 18 4 14,25 9,620 September 30 [ 13.48 9,000
lam i‘s—zv—. T B,600| 7 16,24 14,200| lam ‘*Zh.z — 60,100] 7 1341 8,800
4 13,94 9,000(|12N  17.72 18,300| 7 27,78 58,000 8 12,85 7,600
[3 15,69 13,000( 3pm 18,15 16,800 8 27,62 56,5600{ 12N 11,53 5,380
9 17,71 18,300| 7 18,74 21,400|12N  26.89 53,500| 4mm 11,15 4,930
12F 19,04 22,300 September 26 9pm 25,83 49,000(12M 10.91 4,480
3pm 19,21 22,900| lam 15.?8“_2§,500 Ootober 1 October 8
7 20,13 25,800( 2 19,79 24,900, gam 24,96 45,200 12N TO.5% 4,030
12M 20,32 26,600] 3 19.88 25,200{12N 24,00 41,000 October ©
September 19 5 19,83 24,900 6pm 22,80 36,200 128N 9,87 3,260
4am '28_75. 28,300 8 19,68 24,500(12M 21,41 30,600 Qc¢tober 10
10 20,91 28,600(10 19.65 24,200 October 2 12§ . 2,620
6m 20,95 29,000) lpm 19.23 22,900| 6am 20,19 26,200 October 11
8 20,73 28,000/ 3 20,77 28,300 1pm 19.13 22,600 11lpm . 1,920
September 20 5 21,30 30,200 3 19,52 23,900( 124 9.37 2,740
Bam ‘15'3'5. 25,600 6 21,30 30,200 4 19,39 23,600 October 12
12N 17.45 17,500| 8 20,43 26,900 6 18473 21,400 2am T0,93 5,080
3pm 16,88 16,000(12M  19.29 23,300[{12M 18,09 19,500 4 11.47 6,020
6 16,66 15,500 September 27 October 3 6 11.67 6,340
September 21 lam 25.55 27,600/ 9am T7.66  18,600| 7 11.68 6,340
lam "%‘ﬂ B ,000| 2 23,08 37,400/ 11 18,23 20,400| 8 11,18 5,540
6 16421 14,200} 3 24,98 45,200} 1lpm 18,37 21,100{11 9,74 3,400
6pm 15,27 12,000| 4 27,30 65,500/ 2 18,36 21,100{ 3pm 8,92 2,320
12 14,92 11,100{ & 29,30 66,200\ 3 17.78 19,200 6 8.68 2,090
September 22 7 31,97 83,000/ 6 16.92 16,600| 9 8455 1,920
4am 1‘5‘9‘ 6 11,300| 9 33,97 102,000/ 12M 16,00 14,200(12M 8,47 1,820
2pn 15,28 12,000|12F 36,65 141,000 October 4 October 13
5 15,28 12,000| 3pm 38,71 187,000 8am T4£,57  11,800|12N o 1,650
7 14,99 11,300 € 39,90 217,000 4pm 13.86 9,620 October 14
10 14.42 10,000| 8 40,81 243,000 12M 13.06 8,000} 12§ o 1,500
September 23 9 40,91 246,000 October 5 October 15
. 3am 'If“i—g.s ,830/10 40,756  243,000{128 T2.34  6,680!12K . 1,400
128 13.24 7,600(12M 40,37 232,000 8pm 12,00 6,180 October 16
10pm 12,80 6,860 September 28 9 12,37 6,860 12K . 1,300
11 12,88 7,040 3am '35.51 215,000{11 13,50 9,000 October 17
September 24 6 38.77 189,000 October 6 12N . 1,170
lam %4. — 10,200(11 37,29  155,000| lam 13,89 9,830 October 18
5 15,65 12,700|12N 37,19 153,000 2 13,97 10,000({11pm ~7.2%& 994

Note.- Discharge determined by shifting-control method Oct. 3-18.



Locatlon,.- Lat, 30°37!,
miles southwest of Bryan, Brazos County.

Sea level.

STAGES AND DISCHARGES

Brazos River near Bryan, .Tex.

long. 96°291,

™

2.4 miles below mouth of Little Brazos River and
Zero of gage is 192.2 feet above mean

Drainage area,- 38,430 square miles, of which about 9,240 square miles 1s probably non-

contributing.
Gage-he

ht record.~- Water-stage recorder graph except Oct. 7 to 5 pe.m. Oct. 14, 1936,

when it was determined from graph plotted from two or more gage readings daily.
Gage helghts used to hundredths between 4.8 and 7.0 feet; hundredths below and

tenths above these

limits.

Stage~discharge relation.- Defined by current-meter measurementse.

¥ %E.- 1936: Discharge, 133,000 second-feet 6~9 p.m. Oct. 1, 1936 (gage height,

41,96 feet),
1918-35%

(discharge not determined).
1899~1917: Stage, about 54.0 feet (present datum) Dec. 3, 1913 (discharge

not determined).

Remarks.~ Small diversions above affect low flow only.

Stage observed, 46.1 feet, present site and datum, May 20, 1930

Mean discharge, in second-feet, and run-off, in acre-feet, 1936

Day |Sec.fts] Acoft.] Day |Seceft.| Ac.ft.| Day |Sec.fts] Ac.fts] Day |Secsftes] Acefts
Septe 25 14,700 29,160] 3 59,000 117,000 12 6,240 12,380
17" 1,100 2,180| 26 17,300 34,310 4 32,900 65,260] 13 6,070 12,040
18 6,060 12,020 27 30,400 60,300| 5 22,400 44,430] 14 5,600 11,110
19 24,600 48,790| 28 54,600 108,300| 6 18,100 35,900| 15 4,890 9,700
20 34,400 68,230| 29 82,300 163,200] 7 18,500 36,700| 16 4,470 8,870
21 23,200 46,020| 30 105,000 208,300| 8 18,300 36,500| 17 4,050 8,030
22 14,800 29,360|Oct. 9 16,900 33,520 18 3,790 7,520
23 12,900 25,500] 1 128,000 253,900| 10 14,200 28,170| 19 3,530 7,000
24 10,100 20,030| 2 106,000 210,200| 11 8,250 16,360| 20 3,410 6,760

Run-off, in acre-feet, for period Sept. 17 to Octs 20 o & s o o o & o o

« « o 1,817,000

Gage helght, in feet, and discharge, in second-feet, at indicated time, 1936

Time| Peet | Sec.ft. |Time| Feet | Sec.rt, |Time| Feet | Sec.ft. |Time| Peet | Sec.ft.
September 17 12M  11.55 11,800(12N 32.06 81,900 October 6
3am  3.48 385 September 24 6pm 33,51 87,900| 6pm 1. 52 17,200
12N 3.67 484) 9am TSTW_IU,AzOO 12M 35,00 93,600] 124 14.87 18,100
3pm 4,40 940| 3pm 10,75 9,880 September 30 October 7
6 5043 1,730 Segtamber 25 Sam ° ,300| 3am ° 18,300
9 6,14 2,360, lam ° ,400| 6 36463 100,000] 6 15.06 18,500
124 6467 2,940 4 11,02 10,400] 9 37.54 104,000(|1lpm 15.06 18,500
Segtember 18’ 5 11.98 12,900|12N 38,48 107,000 October 8
Sam 3,660 9 13041 16,800 3pm 39,28 109,000| 6am . 18,100
6 .92 4,4'70 10 13,57 17,400; 6 40,07 111,000 6pm 15.00 18,300
12N 8,98 6,070| 11 13,58 17,400| © 40,58 115,000{12M 14,91 18,100
Spm 9042 6,800| 12N 13.50 17,10012M 41,00 119,000 October 9
6 9.69 7,400{ 3pm 13,02 15,600 QOctober 1 6pm o 16,500
9 9,89 7,820 5 12.87 15,300| 3am - 23,000 12M 13.54 14,800
12M 10,33 8,710| 6 12,84 15,000| 6 41,50 125,000 October_ 10
September 19 10 12,84 15,000 9 41,66 128,000/ 6am o 5,000
3am 12,26 13,700} 12M 12,91 15,300} 12N 41,77 130,000 12N 13.16 15,000
5 13.55 17,400 September 26 3pm 41,87 131,000| 6pm 12,89 14,200
9 15,32 22,700| 3am 13,16 ,200] 6 41,96 133,000 12M 11.40 10,400
6pm 17,58 30 200| 5 13.65 17,400} 9 41,96 133,000 October 11
128 18041 32, 800 9 14,50 20,200 12M 41,91 131,00Q| 6am Ue 8,710
Sseptember 20 11 14,58 20,500 October 2 October 12
6am 18496 34,800 lpm 14,23 19,300 3am . 26,000{ 12N o 6,070
10 19,19 35,400| 3 14,50 20,200( 9 41.06 113,000 October 13
3pm 19,20 35,400| 5 16617 25,600 | 3pm 39,82 100,000| 7am . 5,450
5 19,14 35,100| @ 16.63 27,000| ¢ 38400 88,000 [ 12N 9,07 5,910
9 18,75 34,100 September 27 12M 36479 81,700 7pm  9.59 6,800
September 21 Sam I?.& 28,200 QOctober 3 October 14
3am I?.ﬁ 30,200( 12N 17.34 29 200 3am 35, 5,500 (12N . 5,450
9 160,13 25,300| 8pm 17.66 30, 500 6 33.79 69,100 October 15
3pm 14,78 21,100 9 17.79 50,800 12N 30.E8 57,900 | 12N 8,33 4,890
9  13.92  18,300{10 18,22  32,200( 6pm 27.45 48,400 October 16
September 22 124 20,08 38,400 |12 24,70 41,200 12N . 4,330
6am 13010 16,200 September 28 October 4 October 17
12N 12,73 14,800 6em ‘25703"--15;500 6am 22, 36,500 | 12N . 4,050
opm 12,16  13,400/12N 24,20  52,900| 6pm 19,85 29,300 October 18
12M 12,07 13,200{ 6pm 26460 61,400 | 124 18.57 26,600| 12N ° 3,790
September 23 12 28.59 69,000 October 5 October 19
4pm 12,08 13,200 September 29 12N 16,68 22,200| 12N OZ::Eobger 20:5,410
9 11,79 12,400 6am 38.59 76,000 128 - 5,170
Note.~ Discharge determined by shifting-control method Sept. 17-30, Octo, 11=20,
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cation

on.~ Lat. 29°35', long. 95°45!,

MAJOR TEXAS FLOODS OF 1936

Brazos River at Richmond, Tex.

on highway bridge in Richmond, Fort Bend County,

about 1,500 feet downstream from G—alveston, Harrisburg & San Antonio Railway bridge.
Zero of gage 1s 40.8 feet above mean sea level.
Drainage area.~ 44,050 square miles, of which about 9,240 square miles is probably non-

contributing.

Ggge-heig%t record.~ Water-stage recorder graph.
©e 1

tenths above this 1imit,

Stage~-discharge relation.~ Defined by current-meter measurements.

Tarion . 10565 Discrargs

tharge, 77,100 second-feet 12:01 a.m. to 4 a.m. Oct. 5, 1936 {gage

T height, 32,17 feet)
19036, 1922-35:2

40.6 feet).

1899-1902, 1907-21:

charge not determined).
Remarks.- Considerable water diverted above station for irrigation and municipal use.

Mean discharge, in second-feet

Gage heights used to half tenths be-

Discharge, 120,000 second-feet June 6, 1929 (gage height,
Stage, 45.4 feet {present datum) December 1913 (dis~

and run~-off, in acre-feet, 1936

Day [Sec.ft.] Ac.ft.] Day [Sec.ft.| Aceft.| Day |Seceft.| Ac.ft.| Day |Sec.ft.| Acefte
Sept. 28 22,600 44,830 6 65,100 129,100/ 15 6,890 13,670
20 1,260 2,500 29 32,600 64,660 7 45,000 89,260 16 7,400 14,680
21 15,600 30,940 30 47,200 93,620 8 30,200 59,900 17 6,890 13,670
22 23,400 46,410|0ct, 9 24,000 47,600 18 5,970 11,840
23 17,600 34,910 1 59,800 118,600 10 20,900 41,450 19 5,660 11,010
24 13,300 26,380 2 68,100 135,100 11 18,400 36,500| 20 5,020 9,960
25 11,900 23,600 3 73,000 144,800 12 14,600 29,000 .
26 10,800 21,420 4 76,100 150,900 13 11,000 21,820
27 14,100 27,970 5 75,700 150,100| 14 8,480 16,820
Run~off, in acre-feet, for period Sept. 20 to 0cte 20 o « o ¢ ¢ o s « o o & o 1,663,000
Gage height, In feet, and discharge, in second~feet, at indicated time, 1936
Time| Feet | Sec.ft, |Time| Feet | Sec.ft. |Time| Peet | Sec.ft. |Time| Feet | Sec.ft.
September 20 September 27 12M  31.54 74,700 12X 15,21 20,9
lam §.7§ 1,060 I?.',Z 12,400 October 4 6pm 14,99 20,300
3485 1,090{12K 12,19 13,600 6am . 5,700(12M 14,80 19,800
9 4,08 1,220 3pm 12,54 14,300(12N 31,96 76,400 October 11
10 5,00 1,770 ¢ 13.45 16,600 6pm 32,12 76,800 6am . 9,200
11 6,44 2,830 September 28 12  32.17 77,100| 12X 14,30 18,400
124 790 4,320 6am IE.?E 20,600 October 5 6pm 14,01 17,600
September 21 128 15,72 22,800 4am ° "7,100{ 12M 13,64 16,600
lam o l3 4830 6pm 16,30 24,600] 8 32.07 76,800 October 12
2 10.12 7,400{12¥ 16,95  26,400/12K 31,98 76,100 8am I3, 5,300
3 10.82 8,660 Segtember 29 6pm 31,49 74,700 4pm 12,56 14,100
[ 12,48 12,400| 6am . ,000({12M 30,89 72,700 Octiober 13
12N 14,36 17,100|12N 18,78 32,600 October 6 12K . ,000
6pm  165.48 20,000{ 6pm 19,84 35,900] 6am B 69,600 October 14
12M 15,98 21 40012 20,98 39,900(12N 28.82 65,600 12X o 8,480
September 22~ September 30 6pm 27,37 61,000 October 15
4am 15.2’7 24,600| 6am QE.II 43,500|128 25,77 56,700| 7am . 6,730
6 16428  24,600[12K 23,27 47,500 October 7 11 9.14 6,570
9 16,17 24,300| 6pm 24.38 51,100, 6am o 50,500| 4pm 9,23 6,730
épm 15,57 22,600 12M 265,33 54,100 12X 22,30 44,200) 12M 9052 7,230
September 23 October 1 6pm 20,90 39,600 October 16
Sam Ii.ﬁg 18,900 6am . 57,400{12¥ 19,74 35,600{ 6am o »400
épm  13.20 16,100(12K 27,12 60,000 October 8 2pm 9,66 7,870
September 24 6pm 27,86 62,700 Sam o 32,600| 12K 9,49 7,230
6am 18, ,100|12¥ 28,68  65,000|12N 17.95 30,000 October 17
épm 11.88 12,800 October 2 6] 1731 27,700 12N . 5890
September 25 6am 29,15 67,000/12M 16,84 26,100 October 18
6am o ,100{12K 29.60 68,300 October 9 128 970
épm  11.37 11,700} 6pm 30,02 69,600| 6am ° 24,600 October 19
September 26 128 30,43 71,000( 12X 16,02 23,700|12K . 5,660
12X Ig.% 10, 600 October 3 6pm 15,80 23,100 October 20
4pm 10,93 10,600 | 6am B 72,300|12M 15.61 22,600 12N ° 5020
9 11,12 11,000(12K 31,00 73,000 October 10
épm 31,30 74,000| 6am ° 1,400

Note.=- Discharge determined by shifting-control method Sept. 20, 21, Oct. 10~-20.




STAGES AND DISCHARGES 79
North Bosque River near Clifton, Tex.

Location.- Lat. 31°48!, long. 97°35', a quarter of a mile above Gulf, Colorado %
Santa Fe Railway bridge and 1.4 miles northwest of Clifton, Bosque County. Zero of
gage 1s 622.7 feet above mean sea level,

Drginage areas.- 974 square miles.
§a§e-§1§§ record.- Graph drawn from two or more readings dally of staff gage and read-
ngs of peak stages from marks left on gage. Gage heights used to half tenths be-
tween 1.9 and 2,8 feet; hundredths below and tenths above these limits.
Stage-discharge relation,~ Defined by current-meter measurements and one slope-area
measurement at an Intermediate stage.
Maxima,- 1936: Discharge, 34,700 second-feet 8:45 a.m. Sept. 27 (gage height, 19.8
feet, observed at crest).
1923-35: Discharge, 38,300 second~feet May 18, 1935 (gage height, 21.3 feet,
from flood marks).
1887-1922: Stage, about 25 feet May 9, 1922 (discharge not determined).
Remarks.- No diversions.

Mean discharge, in second-feet, and run-off, in acre-feet, 1936

Day [Sec.ft.| Ac.fto| Day |Sec.ft.| Acoft.| Day |Sec.fts| Ac.ft.| Day |Sec.ft.] Ac.ft.
Sept. 19 138 274 23 26 52 27 26,700 52,960
16 2,320 4,600f] 20 49 97| 24 37 73| 28 9,400 18,640
17 3,990 7,910 21 35 69 25 239 474 29 608 1,210
18 1,120  2,220| 22 26 52| 26 2,700 5,360) 30 302 599
Run~off, in acre-feet, for period Septe 16-30 o « o o 2 o « « o » « s s o o o o« 94,590
Gage height, in feet, and discharge, in second-feet, at indlcated time, 1936
’I‘ime[ Feet { Secofto Timel Feet__[ Sec.ft. Timel Feet [ Sec.ft. ‘l’i.mel Feet | Sec.ft.
September 16 6pm 1.9 680| 3am 2,90 1,860 B8pm 14.50 24,900
lam 8.57 62 (124 1,54 373| 6 2650 1,340{12M 12,60 21,900
7 0.83 53 Se%ember 19 12N 1,70 500 September 28
10 1.07 123 | 6am 22 176 2pm 1,50 342 2em 1ll. 20,300
12N 1.29 229!12M 91 65 3 1.45 308| 4 10,75 18,700
2pm 1,656 484 September 20 4 1,50 342| 6 9490 17,000
4 2,88 1,860|12N 23 49| 5 1,60 420 8 8490 14,900
6 4,20 3,990 September 21 6 2430 1,100{10 7.55 11,700
8 5047 6,650| 12N . 35) 8 4,65 4,770/ 12N 6420 8,240
10 6485 9,950 September 22 10 700 10,200] 2pm 4.80 5,170
11 7.00 10,20012N 72 26(12M 9.25 15,600 4 3.45 2,590
12M 6.9€ 10,200 September 23 September 27 5 2490 1,860
September 17 12N . 26| lam 10, 5,000 6 2475 1,660
lam E.EU 9,200 September 24 2 11,55 20,200] 8 2450 1,340
4 4.95 5,590|12N ° 37| 8 12,65 21,900710 2.35 1,160
6 4,02 3,610 September 25 4 13,95 24,100| 124 2,15 935
7 3.97 3,610 | 4pm 8.35 51| 6 16,10 27,600 September 29
8 3,94 3,430f 6 1,25 192 8 18.35 31,800| 4am 1, 730
12N 3,81 3,250| 8 1.70 500| 9 19.80 34,700| 8 1,80 626
6pm  3.62 2,910(10 2425 1,040(10 19,80 34,700| 124 1.50 373
10 3.27 2,440|12M 2,70 1,600(11 19,00 33,000 September_ 30
September 18 September 26 12N 18,40 31,800|12M E.:SU 240
Gam E.ﬁg 1,600| lam 5.53 2,000| 2pm 17,10 29,400
12N 2425 1,040| 2 3,00 2,000] 4 16.10 27,600

Note.- Discharge determined by shifting-control method Sept. 16, 29, 30,
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Bosque River at Lake Waco, near Waco, Tex,

Location.- Lat. 31°34'30", long. 97°12'0", at lake Waco Dam on Bosque River,5 miles

above mouth and 6 miles northwest of Waco, McLennan County.

mean sea level.

Drainage area.- 1,660 square milles.
age-height record.- Water-stage recorder graph.

e~discharge relation.- Variable, depending on position of gates.

8,
of gate openings and copy of Water-stage recorder graph furnished by Water Depart-
ment of City of Waco.

Maxima,= 19362
feet).
1929=353

Zero of gage is at

Discharge record

Discharge, 96,000 second-feet 1 p.m. Sept. 27 (gage height, 430,65

Discharge not known but was less than in 1936.

Remarks,~Storage capacity of lake is 27,000 acre-feet at spillway crest, 415,0-foot
stage, and 80,000 acre-feet at top of gates, 430.0-foot stage.

Mean discharge, in second-feet, and run-off, in acre-feet, 1936

Day Second-feet Acre~feet
September 26 6,000 11,900
27 68,400 135,700
28 29,600 58,710
29 2,040 4,050

Run-off, in acre-feet, for period September 26-29 - - 210,400

Discharge, in second-feet,

at indicated time, 1936

Time ﬁec.—rt. Time | Seco=fte Time I Sec.=ft. Time Sec.~ft.
September 26 2345am 28,000 6200pm 84,600 5155am 30, 600
10:1655"“’ 0 2245 32,000 6:15 85,100 5155 36,400
10245 9,880 3205 32,400 6315 79,500 7200 36,200
11:30 10,000 3:05 36,400 7:00 80,400 8125 35,800
12:25mm 9,880 3:10 37,800 8:05 79,500 8125 30,100
12:25 14,800 33250 38,200 8105 74,000 10200 30,300
12:40 14,700 3150 42,300 8:10 74,000 11:20 30,300
12:40 19, 600 5115 44,100 8:10 68,500 11120 28, 600
1:30 18,800 5315 48, 400 8115 69,300 1200pm 28,700
2130 18,000 5125 49,400 8:15 63,700 3:00 28,900
3225 17,200 5225 53,800 8:20 64,400 4:00 28,400
3125 12,900 6:00 55,100 8:20 58,700 5200 28,200
5:00 12,400 6:00 59,600 8:30 59,400 6200 27,600
5200 8,250 6215 60,400 8:30 53,600 6:00 22,100
6200 8,080 6:15 64,900 9:00 54,700 7200 22,000
8300 7,860 6130 65,700 10300 54,700 8:30 21,200
10200 7,500 6230 74,900 11:00 53,700 8:30 15,900
12:00M 7,350 7:00 75,900 12:00M 52,800 8:45 15,700
September 27 8200 79,400 September 2¢€ 8145 10,500
1:30sm 660 9200 85,100 :Uﬁgﬁ“““gijgoo 10:00 10,400
1330 11,500 | 10:00 89,400 : 51,400 11:00 10,300
1:40 11,600 | 11200 94,700 1:55 45,900 12:00M 10,100
1240 15,400 | 12:00N 95,300 3:00 45,400 September 29

1150 15,500 1:00pm 96,000 31200 40,000 1:265am 9,780
1:50 19,400 2200 94,700 3215 40,000 1:25 4,890
2:00 19,600 3:00 93,600 3:15 34,500 3300 4,830
2200 23,500 4:00 92,600 4:00 34,900 6:00 4,740
2:10 23,600 5:00 91,600 4250 35,500 8240 4,660
2510 27,600 6300 90,200 4:50 29,900 8:40 0




STAGES AND DISCHARGES

Little River at

Cameron, Tex.

81

Location,- Lat. 30°50', long. 96°57', 2,100 feet above Cameron-Rockdale highway bridge,

68 southeast of Cameron, Milam County.

sea level.

Maxima,~ 19362
1916-35%

Discharge
present site and datum
Discharge, 647,000 second-feet,)by slope~area method, Sept. 10, 1921

Zero of gage is 28l.9 feet above maan

Drainage area,- 7,034 square miles.
§_§Ze-§e§@ record.~ Water-stage recorder graph. Gage heights used to half tenths be=-
een 5.0 and 6.2 feet; hundredths below and tenths above these limits.
Stage-discharge relation,- Defined by current-meter measurements below 84,000 second-
%eet; oxtended to peak stage on basis of logarithmic curve and slope-area measure=
ment of 647,000 second-feet made Sept. 10, 1921,

(gage height, 53.2 feet, present site and datum).

1852-1915%
determined) .

Remarks.- Small diversions affect low flow only.

S 150,000 second-feet 4 p.m. Sept. 29 (gage height, 38.75 feet,

Stage, 52.4 feet, present site and datum, in 1852 (discharge not

Mean discharge, in second-feet, and run-off, in acre-feet, 1936

Day lSBc.ft. Ac.fto| Day |Sec.ft.| Ac.ft.| Day Sec.ft.L Ac.ft.) Day [Bec.ft.| Ac.ft,
Sept. 25 3,330 6,600 4 9,400 18,640 14 2,290 4,540
16 1,220 2,420 26 3,540 7,020 5 9,200 18,250 15 1,980 3,930
17 5,830 11,560 27 4,470 8,870 6 9,480 18,800 16 1,790 3,550
18 8,480 16,820 28 8,220 16,300 7 10,300 20,430 17 1,640 3,250
19 7,070 14,020 29 80,000 158,700 8 11,600 23,010 18 1,560 3,090
20 3,770 7,480 30 60,300 119,600 9 9,350 18,550 19 1,450 2,880
21 1,640 3,250(0ct, 10 4,490 8,910 20 1,370 2,720
22 2,610 5,180 1 25,800 51,170 11 2,810 5,570
23 3,090 6,130 2 16,200 32,130 12 2,450 4,860
24 3,210 6,370 3 11,500 22,810 13 2,410 4,780
Run~off, in acre-feet, for period Sept. 16 t0o Octe 20 « o o« o o ¢ o o o o s o o 662,200
Gage height, in feet, and discharge, in second-feet, at indicated time, 1936
Time| Feot | Sec.ft. |Time| Feot | Sec.ft. |Time| Feet | Sec.ft. |Time| Feet | Sec.ft.
September 16 Segtember 23 Bam 36,57 75,400, October 8
lam 3. 167| 12§ ° 3,130 9 36,10 63,200| 12N . 11,800
9 4,02 179 September 24 12K 35469 54,500, Spm 29,68 11,900
11 5.06 517 12K 1E.§'§ 3,210 3pm 35.34 46,700 12M 209,33 11,600
Spm 8,13 1,680 September 25 6 35,01 41,700 October 9
12M 12,13 3,250| 12N I£.§§ 3,290 9 34,74 37,200; 6am ° 10,900
September 17 September 26 12M 34,50 34,200/ 128 25,65 9,480
6am 05 ,040| 12X . 2540 October 1 6pm 22,56 7,950
128 17.70 5,660 September 27 Gam . 28,800 128 19,48 6,480
6pm 21,85 7,550| 6am Ig.gﬁ Z,000/12N  33.76 25,600 October 10
9 23.28 8,300| 12N 14,78 4,380| 6 33452 22,700 6am . 5,310
12M 24,25 8,750/ 6pm 16.12 4,950 12¥ 33.28 20,900] 18N 14,62 4,300
Seitember 18 12M 17,32 5,480 QOctober 2 6pm  13.00 3,620
4am ° ,050 Segtember 28 éam . 19,200 124 11.96 3,210
8 24,50 8,900 6am o ,610{ 12N 32,77 16,800 October 11
16pm 22.14 7,700|12N  23.20 8,250 6pm 32,38 14,400| 128 . 2,770
September 19 6pm 26,06 9,760 9 32,10 13,700 124 10,38 2,570
6am ‘2%5'7_7. ,350|12M = 28.46 11,200|12¥  31.64 13,200 October 12
6pm 20,36 6,880 September 29 October 3 6pm . 2,410
128 18,68 6,120 6Gam SE.UV 12,800 6am 30,47 12,400 October 13
September 20 7 31.87 13,500 | 12§ 29,02 11,400]12M B 2,410
6am 16, 5,000{ 8 32461 15,500 6 27.46 10,600 October 14
=N 13.02 3,620 9 34,13 28,800(12M 26,38 9,920(| 12N £ 2,330
6pm 10.26 2,530]10 35077 56,600 October 4 October 15
128 8,52 1,830(11 36481 80,600 6sm . 9,540| 12N 8e 1,980
September 21 12N 37.71 108,000| 128 26031 9,320 October 16
4am ?.75 1,520 lpm 38.23 126,000 6pm 25,15 9,260| 12N . 1,790
8 Todd 1,410 2 38.62 142,000 October 5 October 17
12N 7458 1,490 3 38,71 146,000| 2pm 25,1 9,200| 18N . 1,640
6pm 8446 1,830 4 38,75 150,000 October 6 October 18
12K 9,30 2,140 & 38,70 146,000 | 12N oL 9,420 12N » 4520
Seghember 22 6 38060 142,000 8pm 25,75 9,590 Cctober 19
6am . 54560 8 38,29 129,000 | 12¥ 26.27 9,860 (12N . 1,450
12§ 10,61 2,650(10 37.98 118,000 October 7 October 20
6pm 11,06 2,850|/12M 37.€2 104,000| 12N o 10,200| 12N . 1,370
12M 11.41 2,970 September 30 12M 28,00 10,800
3am ‘Egm,aoo




82

MAJOR TEXAS FLOODS OF 1936

Colorado River at

Ballinger, Tex.

Location.~ Lat. 31°43'50", long. 99°56'25", at Ballinger-Paint Rock highway bridge in

al

r, Rutmels County, 2,000 feet above Elm Creek.

feet above mean sea level.
Drainage area.- 16,840 square miles, of which about 11,500 square miles 1s probably

Gage-height record.- Water-stage recorder graph. Gage heights used to half tenths be-
tween 3.7 and 5,1 feet; hundredths below and tenths above these limits,
Stage-discharge relation.- Defined by current-meter measurements below 55,200 second~

feet; eﬁegﬁed to peak stage on basis of one float measurement of 65,500 second-feet.

noncontributing.

Maxima,~ 1936
Teet).
1903-352

Zero of

gage is 1,593.94

Discharge, 75,400 second-feet 12:30 a.m. Sept. 18 (gage height, 28.6
Maximum stage observed, about 32 feet Aug. 6, 1906, present site and

datum (discharge not determined; probably less than in 1936)3 affected by backwater

from Elm Creek.
1882-1902:

S8tage, about 36 feet in 1884.

Remarks.~ Small diversions for irrigation above station affect low flow onlys

Mesn discharge;, in second-feet, and run-off, in acre-feet, 1936

Day [Sec.fts] Ac.ft.| Day [Sec.ft.| Ac.fta| Day |Sec.fte| Ac.ft.| Day |Sec.ft.]| Ac.fte.
Sept. 22 576 1,140| 30 2,060 4,070 7 268 532
15 7,760 15,390 23 7,150 14,180( Oct. 8 235 466
16 2,540 5,040 24 8,900 17,660 1 1,100 2,180 9 216 428
17 48,200 95,600| 25 3,160 6,270 2 736 1,460 10 200 397
i8 54,300 107,700( 26 10,500 20,830 3 549 1,090
19 6,120 12,140| 27 28,300 56,130 4 432 857
20 2,080 4,130| 28 14,300 28,360 6 364 722
21 864 1,710 29 7,370 14,620 6 313 621
Run-off, in acre-feet, for period Sept. 15 to Octe 10 & o o o ¢ o o ¢ o o = 413,700
Gage height, in feet, and discharge, in second-feet, at indicated time, 1936
Timel Feet [ Sec.fte Timel Feet Secefte Timef Peet | Sec.ft. Time[ Peet I Sec.fte
September 15 Spm 28.21 67,400 September 22 12N  12.28 12,800
lam 1.1 2| 6 28,34 69,400 (11 2,68 676 | 4pm 12.12 12,500
7 1.27 g{ 8 28,42 71,400 (12 317 966 September 29
8 4,00 1,900 (10 28,64 73 #2400 September ‘23 2am IE.BZ 13,000
10 8,00 6,950 (124 28,58 75,400 lam E.EI 2,560 | 4 12.44 12,900
lpm 11.08 11,100 Se?ember 18 9 7022 5,880 |10 8,58 7,760
4 12,64 13,000 ( leam o »400| 6pm 10,00 9,660 | lpm 6,48 4,980
8 13.64 14,600| 2 28,56 75,400112M 11.36 11,500 |12M 4,80 2,860
9 13,75 14,900 4 28,50 73,400 September 24 September 30
10 13,63 14,600 9 28,00 63,600 | 6am TE.& 12,400 (128 E.U’S 2,020
124 11.85 12,100 (10 27.82 59,800 8 11.98 12,400 |12M 367 1,610
Se?ember 16 12K 27.43 54,700 | 4pm V.46 6,280 Ockober 1
lam . 5380 | 4pm 26,22 46,500 8 5490 4,220 |12M o »100
3 6415 4,600 | 6 26,28 42,700 September 25 October 2
6 4,13 2,080 8 2360 36,500 3pm E.ZB 2,500 |12N ° 736
9 3.62 1,460 (10 20,96 28,300 |12M 6,06 4,480 October 3
12K 3436 1,160 {12M 18,14 21,700 September 26 12K . 649
lpm 3.48 1,300 September 19 8am 045 5860 October 4
4 3.12 917 | lam 15.5'6 18,700 | lpm 11,16 11,300 |12K . 432
7 3,00 810 2 12.60 13,000 | 6 14,92 16,500 October 6
9 3406 863 | & 5.56 3,860 |12M 16,80 19,400 {12K . 364
10 3,60 1,430 7 4.66 2,620 September 27 October 6
11 6,36 4,860 9 4,23 2,200 | 3am Ig.'?E ~ 23,000 12N . 313
12  8.90 8,160 12N 6,98 5,620 6 20,28 26,400 October 7
September 17 lpm  7.46 6,280 | 7 21,48 29,800 |128 . 268
lam IE.ES 11,300 | 3 ToT4 6,680 |10 22,40 32,600 October 8
3 14,37 16,700 | 5 7.60 6,280 12N 22,67 33,6500 |12N¥ - 236
5 16,74 19,200 | 12M 5.68 3,980 | 2pm 22,73 33,500 October 9
6 17.90 21,300 September 20 4 22,36 32,600 (12N N 216
7 19,27 24,100 | 12N E.us I,900( 7 21,26 29,200 October 10
8 21,40 29,500 | 6pm 3,59 1,370 | 9 20,12 26,000 (12N P 200
9 23,97 37,900 | 12M 3428 1,010 [10 19,56 24,800
10 25,93 45,100 September 21 12M 18,23 21,900
11 27,10 62,300 | 6am "g"IT‘. 880 September 28
12N 27.68 58,000 |11 3,25 984 | 3am ‘Igﬁ. 18,100
lpm 28,01 63,600 6pm 3,04 785 | 6 13.95 15,200
2 28,13 65,600 | 12M 2.87 643 | 9 12,73 13,300

Note.~ Discharge determined by shifting-control method Sept. 20, 21

Oct. 1-10,

and 1 a.m. 23,
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Colorado River nesr San Saba, Tex.

83

Location.~ Lat. 31°12%45", long. 98°34!'1", at Red Bluff Crossing, 5.7 miles below con~

uence with San Saba River and 9.2 miles east of San Saba, San Saba County.

of gage 1s 1,096.22 feet above mean sea level,
Drainage area.- 30,600 square miles, of which about 11,800 square miles is probably

noncontributing.

Zero

Gage-helght record.- Water-stage recorder graph except for periods 7 p.m. Sept. 20 to

Pee Septe 27,

7 pem. Sept. 27 to 9 a.m. Sept. 28, 6 p.m. Sept. 29 to 9 a.m. Oct. 1,

4 a.m. Oct. 3 to Oct. 20, when 1t 1s determined from graph plotted from flood marks

and two or more gage readings dally.

and 6.8 feet; hundredths below and tenths above these limits.

Gage helights used to half tenths between 3.9

Sba%e-discharge relation.~ Defined by current-meter measurements below 120,000 second-

eet; extended to peak discharge

measurement.
Maxima.~ 19362

1916=35:2

about 54 feet, present site and datum).

1900-15:2

57.5 feet, present site and datum).
Remarks,~- Small diverslons above statlon for irrigation and municipal use affect low

flow only.

(219,000 second-feet) on basis of one slope-area
Discherge, 219,000 second-feet 11:30 a.m. Sept. 21 (gage height, 56.7
feet by flood marks)
Discharge, 181,000 second-feet 3 p.m. Apr. 26, 1922 (gage height,

Discharge, 234,000 second-feet Sept. 25, 1900 {gage height, about

Mean dischare, in second-feet, and run-off, in acre-feet, 1936

Day lSec.i’tL] Ac.ft.| Day ISec.ftJ Ac.ft.| Day |8ec.fto| Acefto| Day lSec.f’c‘l Ac.fte
Sept. 24 6,970 13,820 3 10,800 21,420 13 2,320 4,600
15 284 563 25 6,070 12,040 4 8,110 16,090 14 2,140 4,240
16 7,700 15,270 26 12,200 24,200 5 5,340 10,590 15 2,050 4,070
17 46,200 91,640 27 26,900 53,360 6 4,640 9,200 16 1,960 3,890
18 55,600 110,300, 28 63,900 126,700 7 4,810 9,540| 17 1,880 3,730
19 66,900 132,700, 29 56,600 112,300 8 8,080 16,030 18 1,760 3,490
20 96,800 192,000 30 97,500 193,400 9 5,760 11,420| 19 1,760 3,490
21 202,000 400,700 Oct. 10 3,740 7,420 20 1,720 3,410
22 125,000 247,900 1 100,000 198,300 11 3,080 6,110
23 49,000 97,190 2 50,800 100,800 12 2,660 5,280
| Run~off, in acre-feet, for period Sept. 15 to Octs 20s « o o o « « o o« o o o 2,267,000
Gage height, in feet, and discharge, in second-feet, at indicated time, 1936
Tima[ Peet l Secefte T:Lme[ Feet l Sec.fte Time| Feet l Secefte Timel Peet [ Sec.ft.
September 15 6am 36,00 69,300 2pm 8.98 6,080 4am 45.62 114,000
3am 5. 18 56/ 8 36,98 73,300, 6 11.00 9,780 6 45.23 112,000
lpm 336 504} 10 38050 79,500} 124 11.89 11,500, 12K 43.48 103,000
11 3,00 328) 12N 40,50 88,300 ‘September 26 4pm 41,86 94,900
September 16 2pm 42,16 96,400 6am %.55 12,200, 8 40,00 86,000
Bam . 5210 4 44,16 106,000 12X 12,16 12,000| 12M 38,04 77,400
7 6063 3,140 6 46,00 116,000 6pm 12,64 12,800 October 2
9 8413 5,340 8 48,50 132,000{ 12¥ 12.00 11,600, 4am . 69,300
11 9450 7,920| 10 51,00 151,000 September 27 8 33.62 59,800
4pm 11,34 11,300{ 12M 52,50 165,000 2am . 600 12N 30,76 50,500
7 12,13 12,800 September 21 10 19,10 26,100, 6pm 25,26 37,900
1 12,54 13,600 2am . 180,000/ lpm 20.44 28,600 12M 16,60 21,300
segtember 17 [ 56,66 203,000 3 20445 28,600 October 3
lam . 4500, 7 56,00 208,000 ¢ 25.67 38,600 2am 13.92 16,200
7 18.00 24,000/ 8 56,24 211,000! 11 28,80 45,300 4 11,98 12,600
10 26461 40,400, 9 56,40 214,000 Se%ember 28 6 11.08 10,900
lpm 32.50 55,900| 10 56,562 216,000 lam . 54,500 12N 9.8 8,480
3 34.71 64,100 11 56,70 219,000 3 350,28 66,500 October 4
5 36400 69,300] 12N 56,70 219,000{ 4 36,02 69,300/ 8am 9490 8,660
[ 36,34 70,500 lpm 56,66 219,000 5 36.40 70,900 4 9.52 7,920
7 36,46  T1,300| 2 56,58 218,000 7 36,50 71,300 Ogtober 5
8 36,46 71,300 3 56.48 216,000/ 8 36443 70,900 6am 8¢26 §,520
9 36,36  70,900] 4 56,32 213,000{10  36.12 69,700 October 6
10 36,18 70,100] 5 56413 209,000| 12N 35,60 67,700} 12N 7.70 4,470
11 35,90  68,900| 6 55,92 206,000/ 2pm 35,00 65,300 Qctober 7
12M 35,56 67,700| 9 55,04 194,000/ 4 34,38 »9800| 6am 7.94 4,980
September 18 12M 53,66 178,000 8 33.02 57,600; épm  7.67 4,640
3am “ﬁ‘_e_éé.s 5900 September 22 128 32,16 54,900 Qctober 8
9 31,88 53,900 Sam %1_06_—1:5. 1,000 September 29 lem 7.75 4,810
12N 31,17 51,700} 12N 47,16 123,000 7am 31.66 53,300 8 10,00 8,850
3pm 31,00 51,100 6pm 43.14 101,000/12N  31.86 53,900| 10 10,34 9,400
6 31.23 51,700/ 12K 39,16 82,500 Spm 32,34 55,200/ 4pm 10,34 9,400
128 33,00 57,600 September 23 9 35,00 65,300 ‘Qctober 9
September 19 6am 34,36 62,900(12 M 36,57 71,700{ 2pm 8.10 5,340
sam 312667 ,500/ 10 31,53 52,600 September 30 Qectober 10
6 36.20 66,100 lpm 26,00 39,200 3am” 38,18 8,200/ 12N 7.16 3,740
9 35,78 68,500 12 17.34 22,700{ 7 40,00 86,000 October 11
12N 36,03 69,300 Segtember 24 12N 43.21 101,000 12M 6.48 2,840
2pm 36.11 69,700 S5af - 8,300, 6pm 45,09 111,000 October 13
6 35,97 69,700] 12N 8,22 4,310 9 45,74 114,000| 12M 5.90 2,230
8 35,72 68,100| 4pm 8,90 5,520(11 45.87 115,000 October 17
128 35.43 66,900| 124 772 3,600 Qctober 1 12M  5.48 1,880
September 20 September 25 2am ~45.90 115,000 Qctober 20
8 00l lpm 7,19 3,210] 3 45,81 115,000f{ 1lpm 5. 1,640

Notee= Discharge determined by shifting-control method Sept. 24-26, Oct. 5-7, 10-20.




84 MAJOR TEXAS FLOODS OF 1936
Colorado River at Austin, Tex.

Locations~ Lat. 30°16', long. 97°45', at Congress Avenue viaduct in Austin, Travis
County. 2Zero of gage i1s 421.86 feet above mean sea level.

Drainage sres.- 38,150 square miles, of which about 11,800 square miles is probably
noncontributing.

Gage-height record.- Water-stage recorder graph. Gage heights used to half tenths be-
ween 1,4 and 5.6 feet; hundredths below and tenths above these limits.

Stage-discharge relation.= Defined by current-meter measurements.
Waxima,.- 1936: Discharge, 234,000 second-feet 3 to 5 a.m. Sept. 29 (gage height,
31.40 feet).
1898-1935: Discharge, 481,000 second-feet June 15, 1935 (gage height, 42.0
feet, from flood marks).
1843-97: Stage, about 43 feet July 7, 1869 {(discharge not determined).
Remarks.- Low flow partly regulated by diversions and reservoirs upstream.

Mean discharge, in second-feet, and run-off, in acre-feet, 1936

Day |Sec.ft.| Ac.ft.| Day Seu.ft.| Ac.ft.]| Day [8ec.ft.| Ac.ft.| Day |Sec.ft.| Ac.ft.
Sept » 24 74,300 147,400 70,700 140,200 13 5,500 10,910
15 7,380 14,640 25 21,800 43,240 26,400 52,360 14 5,020 9,960
16 90,500 179,500 26 11,800 23,400 13,400 26,580 15 4,420 8,770
17 115,000 228,100 27 73,800 146,400 19,4401 16 4,280 8,490
18 97,800 194,000| 28 166,000 329,300 9,770 19,380| 17 4,150 8,230
19 84,000 166,600| 29 81,400 161,500 10,300 20,430 18 4,150 8,230
20 70,500 139,800| 30 66,100 131,100 8,650 17,160 19 4,020 7,970
21 74,800 148,400 |0ct. 10 10,800 21,420 20 3,760 7,460
22 111,000 220,200 1 79,000 156,700 11 7,870 15,610
23 127,000 251,900 2 96,600 191,600 12 6,010 11,920

Run-off, in acre-feet, for period Sept. 15 to Octe 20s ¢ o o ¢ = ¢ o « +» + + 3,288,000

O@IOHUd A
O
-
o
[=]
o

Gage height, in feet, and discharge, in second-feet, at indicated time, 1936
Time[ Feet ] Sec.ft. Timel Feet ] Sec.ft, T:Lme[ Feet ] Sec.ft. Timel Foot | Sec.ft.

Segtember 15 6am 14,34 67,600|12M 29,56 204,000/12M 18,30 91,200
Sam «0, 0

490 8 14,43 68,200 September 28 QOctober 3
11 28 2,050| 2pm 14,80  70,500| 2am 31,30 252,000 3am I7.66 87,600
4pm 1,63 4,420| 8 15,08 71,700| 4 31,40 234,000] 9 16,04 77,600
6 1,65 4,420(12¥ 15,03 71,700 6 31,26 232,000, lpm 14,71 69, 900
8 5.22 18,600 September 21 7 30,90 225,000, 6 12.88 59,300
11 9.00 37,000 |10am 'IE?UI““VT,voo 9 29,58 204,000|12M 10,29 44,200
September 16 2pm 15,28 73,500{12N 27.07 166,000 October 4
lam . 0,800 |12M 17,61 87,000| 3pm 23,84 130,000 | 3am .08 37,600
3am 9,88 42,000 September 22 6 21,55 111,000| 9 7,22 27,700
6 13,48 62,800 6am ‘IB‘EK““?E,zoo 9 19,64 98,800 (12N 6,57 24,800

5

12N 20,37 104,000 |12N 21,66 112,000 |12M 18.19 90,600 6pm 5,50 19,600

3pm 22,68 120,000|10pm 24,00 132,000 Segtambar 29 12M 4,82 16,300
3am 3

5 22,97 122,000 September 23 $300 October 5
6 22,83 120,000| 3am EE.II 136,000| 6 16,90 82,900 |12M 1,17 13,200

.

8 22,13 115,000 5 24,48 137,000) 7 16,83 82,300 October 6
11 20.62 105,000 | 7 24,39 136,000(11 16.76 82,300 | 6am ~ 3,52 10,800
Sestember 17 11 24,00 132,000 2pm 16,68 81,700 |10pm 3,13 9,070

lam 19,6 4400 | S5pm 23,00 122,000} 3 16,60 81,100 October 7
2 19,54 98,200 |12 21,00 107,000]| 9 15.83 76,400 2am " 3.39 10,300
3 19,67 99,400 September 24 12  15.32 73,500( 4pm  3.21 9,490

5 20,68 105,000 | 6am . »900 SeEtember 30 12M 3047 10,600
9 23,26 125,000 {12N 15,74 75,800 | 6am . 67,600 October_ 8
13.90 65,200 6am ~3.48 10,800

12N 23,93 131,000 | 6pm 12.28 55,800| 9
lpm 24,15 134,000 |12K 9,00 37,000 [12N  13.66 64,000 [12M 3,26 9,700
3 23.78 130,000 September 25 3pm 13,57 63,400 October 9
5 23,14 123,000 | 3am —g"'?ﬁ 31,200 | 6 13,57 63,400 12N "2,88 8,440
8 21,77 113,000 7 6459 25,300 [12M 13,78 64,600 | 6pm 2,82 8,040
12M 19,76 100,000 |11 5,69 21,000 October 1 12M 3,07 9,070
September 18 10pm 4,20 14,000 | lam 13,94 65,200 October 10
2am 18:35" 97,100 September 26 3 14,28 67,600 [llam ~3,70 11,800
4 19,44 97,700 | lam ~ 3,80 12,700 | 6 14,85 70,500 | 6pm 3457 11,000
7 19,98 101,000 | § 3.62 11,800 | 9 15,52 74,600 |12M 3.30 9,910
10 20,00 101,000 | 2pm 3,40 11,000 [12N 16,24 78,800 October 11
lpm 19,66 99,400 | 6 3450 11,400 | 3pm 16097 83,500 [12N . ,850
5 19,00 98,300 [12M 3.88 13,200 | 7 17.87 88,800 October 12
12M 18,06 90,000 Segtember 27 12M 18,78 94,100 {12N 220 6,010
September 19 Sanm o 14,000 October 2 October 14
6am 13.88 88,800 | 7 4,92 16,800 | 3am 19,16 96,500 12N 1,70 5,020
11 17,68 87,600 | 8 5,62 20,000 | 6 19.30 97,700 October 16
3pm 17,03 83,500 | 9 7.80 30,700 | 9 19,50 98,200 [12N 1,47 4,280
128 14,75 70,500 [12N 15,40 74,100 | 2pm 19,46 98,200 Ogtober 18
September 20 3pm 17,83 88,200 | 3 19,40 97,700 (12N 1,39 4,020
3am 15.58 68,200 | 6 20,26 103,000 | 6 19,16 96,500 October 20
4 14.34 67,600 | 9 26,39 158,000 | 9 18,76 94,100 12N o 3,760

o tNogeéa Discharge determined by shifting-control method Sept. 15 (3am-8pm), 25, 26,
cto 6-20.



STAGES AND DISCHARGES

Colorado River at

Smithville, Tex.

85

Location.- Iat, 30°1', long. 97°10f, 1,200 feet above highway bridge at Smithville,

strop County.

Zero of gage 1s 270,14 feet above mean sea level.

Drainage ares.~ 39,650 square miles, of which sbout 11,800 square miles is probably

noncontributing.

Stage~-discharge relation.-

_RE_E___T

Gage-height record,- Water-stage recorder graph, Gage heights used to half tenths be~
tween 2.9 and 5.2 feet; hundredths below and tenths above these limits.

Defined by current-meter measurements below 148,000 second-

feet; extended to 1935 pesk stage on basis of one slope-area measurement of that

peak,
Maxima.- 1936: Discharge, 148,000 second-feet at 2 p.m. Sept. 29 (gage height, 31.2

feet ),
1920~352

feet, from flood marks), by slope-area method.

1913~192

Discharge, 305,000 second-feet June 16, 1935 (gage height, 42.5
Stage, about 47.4 feet December 1913 (discharge not determined).

Remarks.= Low flow partly reguleted by diversions end reservoirs upstream.

Mean discharge, in second-feet, snd run-off, in acre-feet, 1936
Day [Sec.ft.] Acoft.| Day |Sec.ft.| Ac.ft.| Day |Sec.fts]| Ac.ft.| Day |Sec.rt.] Aceft.
Sept. 25 92,600 183,700 4 75,700 150,100 14 6,140 12,180
16 11,200 22,210 26 21,200 42,050 5 23,000 45,620 15 5,820 11,540
17 64,500 127,900 27 14,800 29,360 6 13,200 26,180 16 5,500 10,910
18 86,000 170,600 28 72,900 144,600 7 12,000 23,800 17 5,180 10,270
19 92,400 183,300, 29 138,000 273,700 8 11,300 22,410 18 4,860 9,640
20 85,300 169,200/ 30 107,000 212,200 9 10,600 21,020{ 19 4,700 9,320
21 73,600 146,000|0ct. 10 9,320 18,490/ 20 4,500 8,930
22 73,600 146,000 1 78,100 154,900/ 11 10,400 20,630
23 88,600 175,700 2 81,800 162,200 12 8,300 16,460
24 113,000 224,100 3 93,400 185,300 13 7,020 13,920
Run=off, in acre-feet, for period Sept. 16 to Octe 20e « « s s o o o o o o o 3,184,000
Gage height, in feet, and discharge, in second-feet, at indicated time, 1936
Time| Peet | Sec.ft. |Time| Feet | Sec.ft. |Time| Feet | Sec.ft. |Time| Feet | Sec.ft.
Segtember 16 6pm 24,72 95,000| 3pm 31,17 148,000}12M 9,74 11,800
lam . 455 |12 25,85 103,000| 4 31,10 147,000 Octaober 7
2pm 2.13 548 September 24 6 30464 142,000| 3pm . 11,800
3 6420 5,020| 6am 2%‘7‘0‘. — 110,000 |12M 29,47 132,000| 9 9494 12,300
5 11.34 15,90012N 27.34 114,000 September 30 October 8
7 14,08 28,600 7pm 27,61 117,000 3am . ,000| lam . 12,300
9 15.63 37,500{10 27,46 116,000 9 26,92 111,000| lpm 9428 10,900
12M 17,04 45,900 September 25 3pm 25.46 100,000| 5 9430 10, 900
Segtember 17 3am 5%.96 112,000, 9 24,14 91,200|12M 9,43 11,100
Sam o 2,500| 6 26,56 109,000 October 1 October 9
9 19,60 61,900{12K 25,36 99,800| 6am . 81,400| 7am o3 11,100
3pm 20,72 69,000| 3pm 24,22 91,800(12N  21.86 76,800 6pm 9,18 10, 600
9 21.52 74,200] 6 22.17 78,800| 6pm 21.47 74,200| 124 8493 9,980
12 21.87 76,800 {128 16,66 44,100/10 21.49 74,200 October 10
September 18 SeEtember 26 124 21,60 74,900 12N 51 9,100
6am 22, ,400| 3am 5 31,500 October 2 8pm 8463 9,100
12N 23.38 86,600 6 13,44 24,800| 6am 22, 78,200|12M 8081 9,760
6pm 24.05 90,500| 9 12,60 20,800 |12N 22,66 82,000 October 11
12 24,47 93,800(12N 12,14 18,600| 6pm 23,19 85,300| 6am 24 10,600
Sa%ember 19 6pm 11,26 15,900 |12 23.76 89,200 |12N 9437 10,900
Sam 24, »800| 124 10,62 14,000 October 3 6pm 9,15 10,400
11 24,40 93,100 Se?ember 27 6am . 91,800 |12 8.82 9,540
6 24,08 91,200 6am 10,2 3,200 2pm 24,71 95,000 Octoher 12
September 20 12N 10,10 12,700( 8 24,67 95,000 (12N N 8,300
6am ~ 23,45 87,200 6pm 10,51 13,700|12M 24.56 94,400 October 13
12N 23.15 85,300| 8 11,10 15,300 October 4 12N . 4020
6pm 22,67 82,000 9 12,30 19,400| 6am 24,00 90,500 October 14
12M  22.12 78,200(11 14.06 28,600 (12N 22,63 81,400 (12N . 6,140
September 21 September 28 6pm 19,80 63,200 October 15
Yam 7‘%3‘0_75 ,000| lem 151.'33 — 41,700| 9 17,90 51,300 |12N . ,820
12N 21,23 72,300| 3 17.42 48,300 (124 16,05 39,900 October 16
10pm 21,10 71,600 9 19,77 63,200 October 5 12N . 5,500
September 22 12N 21,77 76,200 | 6am 13,87 27,400 October 17
6am §¥.I§ 72,300| 6pm 23,54 87,200 (12N 12,55 20,800 (12N o 5,180
12N 21.32 73,000(12M 26,89 111,000| 6pm 11,67 17,200 October 18
6pm 21,59 74,900 September 29 12M 11.12 15,300 | 12N B 4,860
12 22.13 78,200| 3am Eg.ﬁﬁ 12%,000 October 6 October 19
September 23 9 30,50 142,000| 6am 10, 14,200 (12N . 4,700
6am 22, ,700|12N 31,12 147,000 |12N 10,29 13,200 October 20
12N 23,63 87,900 lpm 31,18 148,000| 6pm 9.98 12,500 |12N . 4,550

Note.~ Discharge determined by shifting-control method Oct. 10-20,



86 MAJOR TEXAS FLOODS OF 1936
Colorado River near Eagle Leke, Tex.

Locatlon.~ Lat. 29°35', long. 96°25', at Lakeside Irrigation Co.'s pumping plant, 6
miles southwest of Eagle Lake, Colorado County. Zero of gage is 139,56 feet above

mean sea level.
Drainage arem.- 40,940 square miles, of which about 11,800 square miles 1s probably

noncontributing.

Ggge-hei%t record.~ Water-stage recorder graph. Gage heights used to half tenths be~
tween 2.7 a 5.5 feet; hundredths below and tenths above these limits.

Stage=discharge relation.~ Defined by current-meter measurements.

ax ma.; 19562 Discharge, 123,000 second-feet 8 a.m. Oct. 2, 1936 (gage height, 24.4
o6t ) e

) 1930-~35¢ Discharge, 177,000 second~feet June 19, 1935 (gage height, 29.45

feot ).

1913-29: Stage, about 32,0 feet December 1913, present site and datum (ais-
charge not determinedL

Remarks.~- Diversions above for irrigation and municipal use affect low flow only.

Mean discharge, in second-feet, and run-off, in acre-feet, 1936

Day |Sec.ft.] Aceft.| Day |Sec.fte] Ac.fte| Day |Sec.fte| Ac.ft.| Day |Sec.ft.| Ac.ft.
Sopt. 25 89,800 178,100 102,000 502,500] 12 12,100 24,000
i7" 10,900 21,620 26 99,200 196,800 4 95,100 188,600/ 13 10,400 20,630
23,200 184,900] 14 8,810 17,470

41,300 81,920| 15 7,670 15,210
22,700 45,020| 16 7,050 13,980

w

18 49,400 97,980 27 67,500 133,900
19 65,800 150,500 28 30,900 61,290
20 76,800 152,500 29 62,800 124,600
21 85,400 165,400 30 88,600 175,700 19,500 38,680 17 6,500 12,890
22 83,400 165,400| Oct. 15,200 30,150 18 6,160 12,220
23 78,600 155,900 1 109,000 216,200 10 13,200 26,180 19 5,830 11,560
24 81,000 160,700 2 120,000 238,000 11 11,500 22,810| 20 5,520 10,950

[oXe BN ¥ Yo 4]

Run-of £, in acre-feet, for period Sept. 17 to Octe 20s o o ¢ ¢ ¢ o o o o 3,334,000

Gage height, In feet, and discharge, in second-feet, at indicated time, 1936
Timel Feet Secs.ft. |Time| Feet I Sec.fte Timel Feet J Seceft. Timel Feet | Sece.fta

September 17 i2M 21,67 84,700 October 2 QOctober 8
lam 2, 832 Segember 25 6am 24,38 123,000(12N 11.25 19,000
12N 2.69 742| 12N o 88,500 8 24,40 123,000{12M 10,71 17,200
Ipm 2,78 805 | 12 22,50 95,100|11 24,37 123,000 QOctober 9
2 5.30 3,620 September 26 4pm 24,20 120,000|12N 10,00 14,800
3 8,20 9,570| 12N §g.§“ 101,000 8 24,00 116,000)12M 9,75 14,200
4 10,40 16,100| 8pm 23.03 102,000/12M 23.74 112,000 October 10
5 11,70 20,900|12M 22,97 102,000 October 3 12M 9,25 12,400
7

13.35 27,700 September 27 6am 23425 105,000 October 11
9 14,35  31,900| 3am '55777 T 99,200 6pm 22,60  96,400{12F 8,87 11,500
12M 15,46 36,800| 6 22,27 92,400|128 22,48 95,100| épm 8,79 11,200

September 18 9 21,30 79,800 October 4 2™ 8,91 11,500
6am 16,98 44,300|12N 20,00 65,500[12N 33,48 95,100 October 12
12N 17,97 50,400 6pm 16465 42,000 12 22,60 96,400|12N 0.27 12,600
épm 18,71 55,100{12M 14.35 31,900 October 5 12M 8,95 11,800
12M  19.20 58,600 September 28 6am 22,66 97,800 October 13
September 19 llam 15.56 24,000 |12N 22,62 96,400|12N B.50 10,400
12N 500| lpm 12,70 24,800 3pm 22,52 95,100 October 14

° td
9pm 20,57 71,700 3 13.65 28,500| 6 22,25 91,100 112N . 8,810
September 20 6 15410 35,000] 9 21.75 85,900 October 15
12N Eg.ll 77,400{12M 17,22 45,400|128 20,90 75,000 | 12N V43 7,670
September 21 September 29 October & October 16
12K 2§.GZ 83,400 6am 15. 74 56,100 6am TB,Z0 51,700 [12N 712 7,050

1lpm 21,78 85,900({12N 19,76 63,600 |12N 15,50 36,800 October_ 17
September 22 6pm 20,60 71,700 | 6épm 13.80 29,400 12N 6,65 6,500
12N 55.37 84,700 (|12 21,20 78,600 |12M 12,76 25,200 October 18
12 21,36 81,000 September 30 Octcber 7 12N 6.60 6,160
September 23 12N «95 ,500| 6am 12,18 22,800 October 19
3pm o ,400|124 22,80 99,200 (12N 12,00 22,000 [12N 6,40 5,830
128 21,12 77,400 October 1 Spm 1216 22,800 October 20
—6.2F !

September 24 12N ZEB3 109,000 (128 12,11 22,400 |12N o! 5,520
12N 1e32 ,800(|12M 24,17 120,000




STAGES AND DISCHARGES

South Concho River at Christoval, Tex.

87

location,~ Iat. 31°13', long. 100°30', at Panhandle & Santa Fo Rallway bridge in

istoval, Tom Green County,

Zero of gage 1s 2,010.22 feet above mean sea level.

Drainage area.- 434 square miles.
age-helight record.- Water-stage recorder graph.
een 3.

Gege heights used to half tenths be~

and 5.2 feet; hundredths below and tenths above these limits.
Sta%e-d:lscharge relation.- Defined by current-meter measurements below 8,300 second-~
eet3 extende 0 peak discharge on basis of slope-area measurement at the peak.

Maxima,~ 19362

by slope-area measurement.

1930-352
188219293

Remarks.=- Diversions above station affect low flow only.

Discharge, 80,100 second-feet 6 a.m. Sept. 17 (gage height, 20.5 feet)

Stage, 2042 feet Oct. 13, 1930 (discharge not determined).
Stage, about 23 feet Aug. 6, 1906 {discharge not determined).

Mean discharge, in second-feet, and run-off, in acre-feet, 1936

Day JSec.ft.l Ac.ft.| Day Sec.ft.] Acofte | Day [Sec.fts| Ac.ft. | Day [Sec.ft. | Ac.ft.

Sept. 18 376 746| 23 46 91| 28 300 595
14 188 373 19 62 123 24 46 o1 29 123 244
15 22,900 45,420 20 48 96| 25 46 91 30 80 159
16 569 1,130 21 47 93 26 20,100 39,870
17 24,100 47,800| 22 46 91| 27 1,440' 2,860

Run=off, in ascre-~feet, for period Septe 14<30c o o o o o o s o o v o o » « » o 139,900

Gage height, in feet, and discharge, in second-feet, at indicated time, 1936

Time | Feet | Sec.ft.

Timel Feet [ Sec.ft.

Time| Feet I Sec.fte

Time | Feet | Sec.ft.
September 14
128 _B.BE" -
Spm «86 3
9 1,09 18
10 4,80 1,840
10:10 4.84 1,880
11 4,03 1,240
12 9,00 7,620
September 185
lam IE.SF‘E‘S,’/OO
2 16,70 43,400
3 18,15 55,700
3330 18,48 58,500
4 18,15 55,700
5 15,90 37,500
6 13.40 34,200
7 11,90 16,200
8 10,23 10,500
9 10.43 11,100
11 11,75 15,800
12N 12,50 18,500
2pm 15,13 32,300
3 16,15 39,700
4 16,77 44,100
5 15,50 34,900
6 12.83 19,800
7 9,66 9,210
8 7,20 4,310
9 6.00 2,870
10 5,00 2,000
128 4,00 1,200

September 16
5.93 5

4am 15
10 2.12 210
lpm 2,34 282
3 3.08 591
5 2450 336
6 3029 709
8 2,90 501
10 4425 1,400
12M 3687 1,100
September 17
lam "E.sb"“‘§,420
2 11,50 14,700
3 14,50 28,700
4 16,76 44,100
5 19,00 63,200
6 20.50 80,100
7 19,81 71,800
8 19,25 65,400
9 18,45 57,600
10 17.15 47,200
11 15,00 31,600
12N 13,00 20,800
lpm 11.10 13,300
3 8,70 6,990
5 720 4,310
7 5457 2,510
10 Se46 2,420
12M 4,57 1,640

September 18
2am g.ﬁ 1,100

6am 2,88 401

9 2:39 299

12K 2,07 196

épm 1,72 122

12M 1.51 87
§2§29g222_12

12N ] 59
September. 20

12N . 48
Segtember 21

12N o21 46
September 22

128 . 46
September 23

12§ o 46
September 24

12K 12T 46
September 25

12N 1,21 46
. September 26

5am E.EE 50

6 4,43 1,560

7 7.40 4,600

8 10,65 11,700

9 14,50 28,700

10 15,58 35,600

11 15.85 36,900

12N 16,05 38,200

1pm 16,34 40,400

2 16,90 44,900

3 17,14 46,400

Zpm 17,08 16,400
5 16,73 43,400
6 15,85 36,900
7 14,00 25,800
8 12,40 18,100
9 10,50 11,400
10 8,40 6,380
11 6,90 3,900
September 27
lam E.Ez 7,160
5 4,26 1,400
6 3.52 864
7 3432 728
8 3481 1,060
9 3.78 1,060
10 4,47 1,560
11 5,50 2,420
12§ 5463 2,510
lpm  5.52 2,420
5 4.47 1,560
8 3.62 934
12M 2,89 496
September 28
6am 5.55 375
12N 2437 292
12M 2,03 186

September 29
12§

Se, t.:em’ner 30
12N 1,62

123

Note.~ Discharge determined by shifting-control method Sept. 14 (12N-9 pm), 29, 30.
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MAJOR TEXAS FLOODS OF 1936

South Concho River at San Angelo, Tex.

Location.~ Iat. 31°26'45", long. 100°257'30", at highway bridge half a mile south of

an

Zero of gage 1s 1,802.94 feet above mean sea level.
Drainage area.- 2,687 square miles, of which about 152 square miles 1s probably non-
contributing, affected by 11,000 acre-feet of storage in reservoilrs upstream.

G

e=height record.~ Water-stage recorder graph.

elo, Tom Green County, and 1 mile above confluence with North Concho River.

Gage heights used to half tenths be-

tween 4.4 and 6,7 feet; hundredths below and tenths above these limits.

Stage-discharge relation.~ Defined by current-meter measurements below 11,800 second-
feet, formula for flow over control dam from 11,800 to 40,000 second~-feet; extended
to peak discharge on basis of study of flow over Lake Nasworthy Dam, 65 miles up-

stream.
Maxima.- 1936:
ER

1931-35:

Discharge, 111,000 second-feet at 12t30 p.m. Sept. 17 (gage height,
feet, affected by backwater) by slope-area measurement.
Discharge, 44,000 second-feet May. 10, 1932 (gage height, 10.98

feet), from rating curve for 1936, discharge not previously published.

1854-1930:

Stage, 29,7 feet Aug. 6, 1906 (discharge not determined).

Remarks.- Flow partly regulated by 10,500 acre-feet of storage in Lake Nasworthy, 6%
s upstream,and by about 500 acre-feet of storage in small reservoirs below Lake

Nasworthy.

Mean discharge, in second-feet, and run-off, in acre-feet, 1936

Day [Sec.ft.| Ac.ft.| Day JSec.ft. Ac.ft.| Day ]Sec.ft. Ac.ft.| Day |Sec.ft.| Ac.ft.
Sept . 18 8,170 16,200| 22 400 793 26 41,000 81,320
15 54,400 107,900 19 1,630 3,230 23 300 595 27 44,200 87,670
16 7,410 14,700 20 475 942 24 276 547 28 2,970 5,890
17 53,100 105,300 21 445 883 25 2,900 5,750| 29 1,280 2,540
30 743 1,470
Run-off, in acre-feet, for period Sept. 15-30 o o o o 4 s o s o« o o o o ¢ o » o 435,700
Gage helght, in feet, and discharge, in second-feet, at Indicated time, 1936
Timel Feet ' Sec.ft., | Time| Feet | Sec.ft. Timel Feet [ Sec.fte TimeJ Feet LSec.ft.
September 15 Sam 4,53 5,380 5pm 2480 535[ 12N 12,20 28,000
lam 2, 9] 6 9446 35,700 Segtember 21 2pm 16450 47,100
2 2495 800| 7 14,20 63,600] lam . 415 4 19,46 = 74,100
3 4,14 3,940| 8 16,80 73,900 6 2,85 620 5 19,87 83,000
4 5,91 11,400 10 22,00 97,400{ 4pm 2,70 385/ 6 19,94 87,200
5 7.08 18,700{ 11 23,01 101,000 September 22 7 19,77 89,700
6 12.07 50,400({ 12N 23.4 111,000| 2am 5.57 349/ 10 19,05 90, 800
8 18,34 91,600/ 3pm 22.82 72,800 6 2,74 445|12M 18,79 93,500
10 20,16 105,000| 5 22,53 68,100| 10 2,74 445 September 27
11 20,60 108,000 8 19.76 63,800 September 23 2am IE.UI 8%,600
12N 19,95 104,000| 10 16,50 42,000| 12K o 300/ 4 16.58 69,800
2pm  16.92 81,800 12M 12,64 29,900 September 24 6 15,16 56,100
4 13,43 58,500 September 18 12N E.GI 276 8 13.94 47,800
6 9495 38,500| 2am 8.21 22,700 Segtembsr 25 12N 11,95 39,300
8 Qe44 35,100( 4 727 16,400 5am . 3 4pm 10,39 33,400
10 10,22 39,600] 6 5428 9,880 7 30,04 973| 6 9442 30,200
11  1l.18  45,100|10 4,38 4,750| 9 3.14 1,170| 8 7,92 24,200
12M 10,88 43,400(11 4.79 6,330| 12N 3.64 2,410(10 643 15,900
Sestember 16 12N 4,60 5,560{ 7pm 4,75 6,140| 12M 5427 8,270
lam B »800| 6pm 3449 1,990f 8 4,81 6,330 September 28
2 8428 27,600 7 3046 1,920| 9 4,79 6,330| 2am E,sg 5,560
4 6,10 12,500 September 19 10 4,67 5,750 6 3.90 3,190
7 4.24 4,260| 2am E.ﬁﬁ 3,560 Segtember 26 9 3,65 2,440
2pm 3,18 1,260 9 3428 1,480( 2am . 2,500| 12N 3053 2,100
4 3,15 1,200| épm 2,95 800) 4 3435 1,640/ 6pm 3,50 2,020
7 2.61 276 September 20 5 3425 1,410( 12K 3.42 1,810
11 2,37 89|1lam — 5.‘76' 475 6 3.34 1,620 September 29
September 17 2pm 2,64 312| 8 4,89 6,740| 12K A ,150
4am 3, ,630| 4 2,78 505|10 6473 16,100 Segtember 30 688

Note .~ Backwater 8 a.m. Sept. 17 to 6 a.m. Sept. 18; 12N Sept.

26 to 10 pem. Sept. 27



STAGES AND DISCHARGES

Concho River near San Angelo, Tex.

89

Location.- Lat. 31°27110", long. 100°24'4Q", half a mile below confluence of North
oncho and South Concho Rivers and 1 3/4 miles southeast of San Angelo, Tom Green

County.

Zero of gage is 1,776.8 feet above mean sea level.

Drainage area.- 4,492 square miles, of which about 275 square miles is probably non-

contributing.

Gagg—heiél_xt record,~ Graph drawn on basis of comparison with South Concho at San Angelo,
recorder c t, flood marks, points obtained by levels to water surface, local in-

formation,and staff-gage readings.

Gage heights gilven to tenths.

Stage-discharge relation.- Defined by current-meter measurements below 22,000 second-

__ém__._._.ﬂ___

3 extended to peak stage on basis of one float and three slope-area measurements.

Maxima.- 1936t

Tfrom flood marks), by slope-area measurement.

1915«35¢
36.8 feet)a
1854~1914:

Discharge, about 246
47,5 feet), by extension of 1936 curve.

Discharge, 230,000 second-feet 1 p.m. Sept. 17 (gage height, 46.6 feet,
Discharge, 109,000 second-feet (revised) Apr. 26, 1922 (gage height,
,000 second-feet Aug. 6, 1906 (gage height,

Remarks.- Flow partly regulated by diversions and reservoirs upstream.

Mean discharge, in second-feet, and run-off, in acre-feet, 1936

Day }Sec.ft. Acofte | Day [Sec.fte| Ac.ft. | Day [Sec.ft. l Acoft. | Day [Sec.ft. | Ac.ft.
Sept. 19 3,040 6,030 24 352 698 29 1,810 3,590
15 82,300 163,200 20 594 1,180| 25 3,280 6,510| 30 1,010 2,000
16 14,700 29,160 =21 1,280 2,540 26 81,400 161,500
17 131,000 259,800 22 702  1,390| 27 70,600 140,000
18 17,000 33,720| 23 424 841| 28 10,300 20,430
|Run=-off, in acre-feet, for period Sept: 15=30 4 o o o o s s o a s o s « o o o o 832,600
Gage height, in feet, and discharge, in second-feet, at indicated time, 1936
Time| Feet | Secoft. |Time| Feet | Sec.ft. |Time | Feet | Sec.ft. |Time | Feet | Sec.ft.
September 15 Bam 22,0 22,600 September 21 12N 32.5 77,100

12330 )6,73 4 7 30,0 60,600 | 3pm 2.7 424 1lpm 36,5 107,000

lam 9.0 5,140 8 36,0 103,000 | 4 3.8 952 2 39,7 136,000
2 17,4 15,600 9 41,2 151,0C0| 6 7.1 3,340 3 41,9 158,000
3 20,0 19,200 10 44,6 196,000 6 841 4,240 5 42,6 167,000

4 22,1 22,800 11 45,9 218,000 | 7 7.9 4,060, 6 42.4 164,000

5 24,0 28,400 12N 46,4 226,000 | 9 646 2,890 8 41,7 156,000

6 30,0 60,600 1lpm 46.6 230,000 | 12M 4.7 1,500/ 10 41,4 153,000

7 36,5 107,000 6  45.6 213,000 September 22 128 40,8 146,000

8 40,2 140,000 7 45,1 204,000 | 6am _‘L4_5. 740 S_egls_egnM;

9 42,0 160,000 8 43.6 181,000 | 12N 3.0 549 2am “39, 157,000
Lo 43,0 172,000 10 39,2 131,000 September 23 4 37,2 113,000
12N 43.6 181,000 124 33,5 84,100 | 12N 2. 424 6 34,7 92,800
lpm 42,0 160,000 Septenber 18 September 24 8 33.0 80, 600
2 40,2 140,009 2am “égT — 45,000 | 12N o 352 12N 30,8 65,400
3 3742 113,000 4 24,4 29,900 September 25 3pm 28,9 54,000
4 34,7 92,800 6 21.3 21,100 | lam =~ 2.4 31g 6 2647 40,900
5 32,0 73,600 10 1545 13,000 | 6 3.8 952 7 25,5 34,800
6 29,2 55,800 4pm 9.4 5,580 | 9 6.2 2,570 8  24.6 30,700
7 27,3 44,400 8 8.2 4,340 | 128 8,0 4,150 9 23.6 27,000
9 26.9 42,000 September 19 3pm 9.5 5,690 10 22,7 24,400
10 27.4 45,000 2am _3"'7—‘_ 3,880 | 5 10,0 6,240 128 20,9 20,500
12M 29,9 60,000 3 8.1 4,240 | 7 9.5 5,69 STegMg

September 16 4 10,4 6,680 | 9 8,2 4,340 3am o5 17,100

2am . 36,700 5 11,3 7,710 | 12¥ 743 3,520 6 1645 14,300
4 23,0 25,200, 7 10,3 6,570 September 26 128 12,7 9,390
6 19.2 18,100 8 8,8 4,940 | 2em _‘g'tr_s. ,250 6pm 9,7 5,910
8 14,4 11,500 10 6,7 2,980 | 5 7.0 3,250 12M 7.3 3,520
no 12,8 9,510 2mm 5,0 1,710 | 6 7.2 3,43 S_SLtzMEg
4pm  10.8 7,120 8 3.8 952 | 7 945 5,690 6am ~ 5. 5130
12X 945 5,690 12M 3.5 792 | 8 14,5 11,600 12§ 4.8 1,570

September 17 September 20 9 19,3 18,200 6émm 4.5 1,370
sam BB ,690 12N _Eb—’—s. 549 | 10 24,0 28,40 SﬁLt%EM

4 12,7 9,390 11 28,3 50,400 12N 3. 952|
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MAJOR TEXAS FLOODS OF 1936

Concho River near Paint Rock, Tex.

Location.~ Iat, 31°31t, long. 99°57', at Gulf, Colorado & Santa Fe Railway bridge 2
miles northwest of Paint Rock, Concho County.

Drai;

contributing,

Gage-height record.~ Water-stage recorder graph. Sept. 15; graph drawn from one or more
ally readings and from flood marks at temporary staff gage 1.6 miles below recorder

site Sept. 16-30.

e ares.« 5,532 square miles, of which about. 275 square miles is probably non-

Gage helghts used to half tenths between 3.6 and 5.8 feet; hun-

dredths below-and tenths above these limits Sept. 15 to half tenths between 12,8 and
14.0 feet, hundredths below and tenths above these limits Sept. 16-30.
Stage-discharge relation.~ For both gages relation is defined by current-meter measure-
ments below 30,500 second-feet; extended to peak discharge on basis of two slope-
area measurements.

Maxima.~

19363

from flood marks, recorder site and datum), by slope-area measurement.

1915-35:

recorder site and datum).
1882-1914:

feet, recorder site and datum), from 1936 rating curve.
Remarks.- Flow affected by diversions and storage upstream.

Mean discharge, in second-feet, and run-off, in acre-feet, 1936

Discharge, 301,000 second-feet 9 p.m. Sept. 17 (gage height, 41.3 feet,
Discharge, 86,100 second-feet Apr. 27, 1922 (gage height, 27.5 feet,
Discharge, 201,000 second-feet August 1882 (gage helght, 38.4

Day |Secoft.| Acofte | Day [Sec.ft.| Ac.fte| Day [Sec.ft. | Aceft.| Day Sec.ft.]Ac.ft.
Septe 19 25,600 50,780] 24 1,480 2,940 29 3,750 7,440
15 52,600 104,300 20 6,070 12,040 25 1,980 3,930| 30 1,910 3,790
16 61,900 122,800 21 1,090 2,160 26 22,100 43,830
17 134,000 265,800| 22 o922 1,830| 27 99,000 196,400
18 90,500 179,500 23 635 1,260 28 13,100 25,980
Run=-off, in acre-feet, for period Sept. 15-30s & o« s o o o s s o s o o o o o 1,025,000

Gage height, in feet, and discharge, in second~-feet, at indicated ti <]
Time| Feet | Sec.ft. |Time| Feet | Sec.ft. |Time| Feet | Sec.ft. |Time| Fest | Sec.ft.

Se?ember 15 Spm  23.6 27,500 September 20 9pm 26.0 39,700
lam o 2.6/ 7 3.6 27,500 Bam 16. ,530(12M  34.2 120,000
4 1,14 9,5 9 24,0 28,800 4pm 14,9 3,550 Sept ember 27
5 4085 2,130 124 27.0 46,000) 124 13.8 1,690 el 32,000
6 6470 4,220 September 17 September 21 2 35,6 140,000
7 7.86 6,090 3am 38.6 70,500| 8am I§.§ x| 3 3548 144,000
8 9,70 10,100 6 3244 96,000|12N  13.1 a20| 4 35.8 144,000
10 13,40 18,900 8 33,0 104,000] 4pm 13,2 922| 6 35.5 139,000
11 15,00 24,000 |11 33,0 104,000{12¥ 13.6 1,420| 9 34,5 124,000
12X 18,00 37,600 3pm 32,8 101,000 September 22 12N 3300 104,000
2pm 22,90 61,300 5 32.9 102,000| 6am ~13.6 1,420 2pm 32.6 98,500
4 26,90 82,600 6 35.4 137,000| 3pm 12.9 635| 3 31.8 88, 800
5 29.17 96,000 7 38,6 195,000{ & 12,8 550| 6 29,1 62,400
6 27.8 87,800 8 41,9 266,000 September 23 9 26.9 45,400
7 30,8 105,000 9 43,4 301,000( 12N 2o 550| 124 24.9 33,300
8 34.2 128,000 |10 43,4 301,000| 8pm 13.0 725 September 28
9 3503 140,000 |11 43,0 291,000 Segtember 24 6am EE.ﬁ 20,100
10 35.1 137,000 12M 41.6 259,000] 6am 1S »150| 12N 17.8 10,300
11 34,2 128,000 September 18 12N 13,8 1,690 3pm 16,3 6,590
128 33.4 121,000 3am 3$.3 170,000 3pm 13.9 1,840 6 15,8 5,440

September 16 6 33.4 109,000 September 25 8 15.6 5,000
lam 5%.? 113,000 9 31.0 80,000| lam ~13.9 1,840 September 29
3 34,4 123,000 (128N 29,6 66,900|12N 14,0 1,980 Sam IE.Z 4,580
4 34,4 123,000 6pm 28,0 53,500(128  14.1 2,140(10 15.2 4,160
5 33.8 114,000 |12 26.2 40,900 September 26 6pm 14.5 2,800
6 32,8 101,000 September 19 2am 14,4 ,630|12M 14,2 2,300
9 29,8 68,700 6am 24,5 31,000 4 15,1 3,950 September 30
12N 26,9 45,400 (12N 22.8 25,000( 9 17.5 9,550| Sam IE.U 1,980
3pm 24,4 30,600 6pm 21.0 19,400|12N 19,3 14,500{12d 13.8 1,690
4 23.7 27,800 |12M 19,2 14,200| 6pm 23.1 25,800

Note.- Gage heights Sept. 16 to 30 from temporary staff gage.



Location.~ Iat.31°22'35",

T

r8ly, Tom Green County.

STAGES AND

Middle Concho River

DISCHARGES

near Tankersly, Tex.

91

long. 100°36!'50", at Twelvemile Bridge, 3 miles northeast of
Zero of gage 1s 1,919.5 feet above mean sea level.

Drainage area.=~ 1,280 aquare miles, of which about 152 square miles is probably non-

contributing.

%eef; eEEeEHeE to peak

Maxima,.- 19362
1930-35%

22445 foet).
1922-293

Discharge, 35,000 second-feet 10
Discharge, 19,400 second-feet

Gage-heig]znt record.~ Water-stage recorder graph. Gage heights used to half tenths be-
ween 4.7.and 5.5 feet; hundredtha below and tenths above these limits.
Stage-discharge relation.- Defined by current-meter measurements below 11,000 second-

Remarks.- Small diverslons above statlion affect low flow only.

stage on basis of study of flow over Lske Nasworthy Dam.
?.m. Sept. 26 (gage height, 24.2 feet).
revised), May 11, 1932 (gage height,

Stage, 27.2 feet during 1922 (discharge not determined).

Mean discharge, in second-feet, and run-off, in acre-feet, 1936
Day |Sec.ft.] Ac.ft.| Day [Sec.fts] Ac.ft.| Day [Sec.ft.| Acsfte| Day |Sec.ft.| Acefts
Septe 20 64 127| 24 44 87| 28 1,270 2,520
17 7,650 15,170 21 114 226y 25 3,240 6,430 29 600 1,190
18 921 1,830 22 97 192 26 25,600 50,780 30 312 619
19 445 883 23 28 56{ 27 25,200 49,980
Run-off, in acre-feet, for perlod Septe 17=30c o« « o ¢ ¢ o ¢ o o o s o s » o 130,100
Gage height, in feet, and discharge, in second-feet, at indicated time, 1936
Time | Feet | Sec.ft. |Time| Feet | Sec.fto |Time| Feot | Sec.fts |Time| Feet | Sec.fte
§e§tembar 17 6am 5039 840 lpm 3,50 114]10pm 24,20 35,000
lam . 8 4,89 645|128 3.12 42 September 27
2 4,00 265 4pm  3.90 230 September 25 lpm E§‘§7 33,200
3 8420 1,870 | 5 4,05 282 lam E.’U 9451 3 23.86 32,300
4 15,20 6,240 7 7.00 1,380] 2 7.25 1,450 4 23,58 29,600
5 19,60 9,480 |10 8,30 1,920] & 5435 822 5 22,29 18,600
[ 22,05 16,500 |12M 8,50 2,020] 7 8,08 1,820( 6 12,80 9,640
7 23.55 29,600 September 19 10 11,50 3,700) 7 16,70 7,290
8 23475 31,400 lam 5.0‘7 1,820| 2pm 14,75 5,960| 9 12.38 4,280
9 23.30 26,900 4 5045 858| 4 15.72 6,590] 12K 8,86 2,220
10 22,54 20,200 6 4,58 516| 6 14.90 6,03C September 28
11 20,74 10,600 | 12K 3.90 230 9 9,40 2,490! 2am ;.53 1,560
12N 17,40 7,800 September 20 12 5.24 785| 5 6,29 1,160
lpm 13.90 5,340 |12N 342 52 Se&tembe- 26 7 6,00 1,050
2 11.12 3,460 {llpm 3.30 68| 3am «5 489 9 6425 1,120
3 8,68 2,120 |12M 4,40 430 4 12.60 4,420| 12N 6,74 1,280
5 5.81 980 September 21 5 17,95 8,250 2pm 6,85 1,310
7 4,72 565 6am ~ 3427 6 21.00 11,200| 3 6487 1,340
8 4,54 498 | 7Tpm 3.00 31 7 23437 27,800( 4 6,85 1,310
9 7.85 1,680 8 4,10 300; 8 23.86 32,300] 6 6.72 1,280
10 10,84 3,280 September 22 9 24,02 33,200(|12K 5.74 945
11 11.27 3,580 ;12N 3e 10 24.09 34,100 September 29
12K 9.80 2,710 September 23 2pm 24,09 34,100| 4am §.1§ 765
September 18 12N . 28| 4 24,01 33,200| 8 4.88 645
2am 6426 1,160 September 24 6 24.06 34,100| 124 4,35 408
4 4,68 557 lam g. 70 15| 8 24,15 35,000 September 30
12X 2.12 308

3934 0—37—7
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location.=

MAJOR TEXAS FLOODS OF 1936

Spring Creek near Tankersly, Tex.

1,874.6 feet above mean sea level.

Drai

Maxima,- 1936:

e _ares.~ 734 square miles,

Lat. 31°21'30", long. 100°32'5", 2 3/4 miles above confluence with Middle
Concho River and 6 1/2 miles east of Tenkersly, Tom Green County.

Zero of gage 1s

gs-hei%t Tecord.~ Water-stage recorder graph. Gage heights used to half tenths be-
Ween 3.6 and 6.0 feet; hundredths below and tenths above these limits.
Stage-discharge relation.- Defined by current-meter measurements below 17,000 second=-

_%_____Aa__

eet; extended to peak stage by logarithmic curve.

Teet), from rating curve extended above 17,000 second-feet.

1930=353

Remarks.~ Small diversions upstream affect low flow only.

Discharge, 23,900 second-feet 6:30 a.m. Sept. 17 {gage height, 20.3
Discharge, 17,000 second-feet May 10, 1932 (gage height, 17.70 feet).

Mean discharge, in second-feet, and run-off, in acre~feet, 1936

Day [Sec.ft.| Ac.ft.| Day |Sec.ft.| Ac.ft.] Day |Sec.ft.| Ac.fte| Day |Sec.ft.| Ac.ft.
Septe 19 225 446 24 54 107 29 110 218
15 5,040 10,000 20 108 214 25 149 296 30 93 184
16 248 492 21 96 190] 26 4,950 9,820
17 6,300 12,500| =22 71 141 27 282 1,950
18 429 851| 23 55 109 28 197 391
Run-off, in acre-feet, for perlod Sept. 15=30 4 « « + ¢ ¢ o o o o s s a o o o o 37,910
Gage height, in feet, and discharge, in second-feet, at indicated time, 1936
Time | Feet | Sec.ft. |Time| Feet | Sec.ft. | Time| Feet | Sec.ft. |Time| Feet | Sec.ft.
September 15 Sam 17,80 17,300 September 20 lpm 11,56 6,580
lam 5.36 83| 6 19,99 23,100| 8pm 2,38 — 80| 2 12,90 8,360
2 775 2,730} 7 20,30 23,900| 11 3,04 273| 3 13.86 9,850
3 15.20 12,000( 8 18,96 20,400 September 21 4 15.19 12,000
4 16,70 14,800f 9 17,06 15,600] lam 5. 56 215| 5 15.38 12,300
5 18,52 19,100/ 10 12,96 8,500] 4 2458 129 6 15,05 11,600
] 18,70 19,900} 11 9,96 4,760 12N 2.36 76| 8 14,74 11,100
7 15440 12,300| 12N 7.94 2,800 4pm 2.32 69 9 13.92 9,850
8 11.60 6,580| 2pm 6,31 1,720 September 22 10 12,36 7,660
9 10,27 5,080| 4 5.,19"° 1,080| lam 5-35 71j11 10.36 5,190
10 11,14 5,980| 5 5.71 1,360 5 242 88} 12M 9. 16 3,940
11 10,65 5,410| 6 6461 1,910{12M 2427 61 Sagtember 27
12K 8,53 3,300f 8 5,46 1,210 September 23 lam B 2,960
2pm 7,30 2,370(10 4.48 766| 12N 2.23 551 3 6466 1,980
4 6445 1,780|12M 393 568 September 24 6 5,49 1,240
6 5024 1,110 September 18 12N . 65 9 4,76 868
8 5,00 983} 3am 3, 375 September 25 12N 4,29 690
12M 4,10 619 6 3.02 266| 2pm 5.23 55| 3pm 3.85 536
Segtember 16 9 2.83 206] 4 3416 311 [12M 3417 314
3am - 436! 3pm 2,64 147i 5 3445 404 September 28
6 3415 308| 4 4,26 672} 6 3639 385 6am 5.92 234
12K 2,75 180| S 5.36 1,160} 128 24,90 228112N 2.76 184
9pm 2,54 118| 7 4,60 805 September 26 12 2,60 135
Segtember 17 12M 3.67 470 Sam 5.?1 168 September 29
lam . 250 September 19 Q2 3.61 453 12X 5.51 110
2 5020 1,080| 6am 3, 28610 4,51 768 Segtembar 30
3 11.00 5,870 (12N 2.79 193 |11 8,96 3,760 (12N .
4 15,17 12,000 2N Qa41 4,140
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North Concho River near Carlsbad, Tex.
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Location.~ Lat. 31°36', long. 100°40', just above State Sanatorium Dam and 2 miles

above Carlsbad, Tom Green County.

level.

Zero of gage 1s 2,000.8 feet above mean sea

Drainage area.- 1,529 square miles, of which about 123 square miles is probably non-

contributing.

Gage=height record.- Water-stage recorder graph Sept. 15 to 7 a.m. Sept. 17.

Graph

awn from occasional staff gage readings, flood marks,and local information 8 a.m.

Sept. 17 to Sept. 30.

hundredths below and tenths above these limits.
Stage-discharge relation.- Defined by current-meter measurements below 7,600 second-

Gage helights used to half tenths between 7.5 and 10.8 feet;

feet, extended to peak discharge on basis of 3 slope-area measurements.

Meximac~ 1936:
1924~353

Discharge
Ffeet, from flood marks

J,

feet), by slope-ares messurement (revised).
1

922-231

Stage, 14,0 feet Apr, 1, 1922,

Remarks.~ Small reservoir above gage affects low flow only.

94,600 second-leet 10 a.m. Sept. 26 (gage height, 16.0
by slope~area messurement.
Discharge, 55,200 second-feet May 30, 1925 (gage height, 14.45

Mean discharge, in second-feet, and run-off, in acre-feet, 1936

Day lSec.ft.] Ac.fts]| Day JSec.ft_._L Ac.ft.| Day ]Sec.ft.] Aceft. DayTSec.ft. Ac.fte
Septe 19 560 1,100f 24 46 91 29 242 480
16 238 472 20 84 167 25 189 376 30 136 270
16 820 1,630 21 971 1,930 26 45,500 90,250
17 62,900 124,800{ =22 131 260| 27 3,920 7,780
18 4,170  8,270| 23 64 187| 28 610 1,210
Run=off, in acre-feet, for period Septoe 15=30 o ¢ o o « o o o o o o e o o o s 239,200
Gage height, in feet, snd discharge, in second-feet, at indicated time, 1936
Timel Feet I Sec.ft. Timbl Feet | Sec.ft. |Time | Feet I Sec.ft. Timel Feet ] Secsfte
September 15 September 18 September 21 llam 15,90 91,800
U BT o 2am "T85 12 ,500| Bam R0 " 54 (12N 15.70 86,200
2am 2,50 0] 4 9,96 8,000 9 4,70 73| 2pm 14,80 63,600
3 5.80 4281 6 9,20 5,410(10 6000 5201 4 13.96 45,600
4 6484 1,140| 8 8,50 3,780 {11 8,40 3,670 6 13.10 29,600
6 5.98 510(1C 7090 2,600 12N 8450 3,780| 8 12,10 19,000
8 5453 321 {12N 7.50 1,940| lpm 8435 3,460(10 11,35 14,500
12N 4,98 144 | 2pm = 7.10 1,410| 2 795 2,60012¥ 10,70 11,200
6 4e44 28| 4 6,75 1,050 4 715 1,470 Segtember 27
128 4,31 10| 6 6050 835| 6 6460 915 2am . 600
September 16 8 6.20 626110 5,90 a2 | 4 9,60 6,700
2pm E.IE 2| 9 6420 625 Segtsmber 22 6 9.20 5,410
6 5,00 150 |10 8,70 4,210 4am . 210] 8 8485 4,640
7 7+50 1,940(11 9.04 5,000 (12N 4480 96 (10 8,60 3,780
8 7425 1,600 |12 8,60 3,990 September 23 12N 8.20 3,160
10 8,20 3,160 September 19 12N 5.35“‘— 2pm 7,90 2,600
12M 11,50 16,000 | 2am —*’Hh 4530 Segtember 24 4 7.66 2,170
September 17 4 6450 836 (12N ° 46| 6 740 1,800
2am 13,75 41,400| 6 6,10 570 Seitember 25 8 7420 1,530
4 14445 54,400 | 8 5..80 428 (12N ° 37 [12M 6,86 1,140
6 15.10 70,800 |10 5656 329 | 8pm 4,60 54 SeEtember 28
8 15.45 78,400 |12N 6036 268 |10 5,86 450 gam ° 760
10 15.56 83,600 | 2pm  5.20 210 {12M 9430 5,710 [12N 6,05 6545
2pm 15,80 89,000 ( 4 5.10 180 September 26 6 6480 428
4 16,60 83,600 | 6 5400 150 | 2am IE.QU 17,500 [124 6,60 348
6 15.156 73,200} B 4,90 122 | 4 13,45 34,000 September 29
8 14,35 54,400 10pm 4,90 122 | 6 14.60 56,600 12N - 42
10 13,40 34,000 Segtember 20 8 15,40 78,400 Segtember 30
128 12.10 19,000 (12N o 84 (10 16,00 94,600 (12N ° 236
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Pocan Bayou at

Brownwood, Tex.

Iocation.~ Lat. 31°44'10", long, 98°58130", three-elighths of a mlle above city dam, 1

mile north of Brownwood, Brown County.

level.

Zero of gage is 1,319.2 feet above mean sea

Drainage asres.- 1,614 square miles, affected by 140,000 acre~feet of storage in Brown-
wood Reservoir, 10 miles upstream.

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

Gage heights used to half tenths be=

tween 3.1 and 4.6 feet; hundredths below and tenths above these limits.

Stege-discharge relation.=

feet; extended above to
Discharge,
1917-18, 1923-35:

Maxims.- 1936

Defined by current-meter measurements below 38,000 second-
peak discharge reached in 1930.
19,800 second-feet 4 p.m. Sept. 28 (gage height, 14.26 feet)o
Discharge, 52,700 second-feet Oct. 14, 1930 (gage height,

16,92 feet), from rating curve extended above 38,000 second-feet.

(Flood of July 3,

1932, probably the greatest known, reached a discharge of about 235,000 second-feet
as 1t entered Brownwood Reservoir (computed from rate of storage in reservoir).
Remarks.- Flow regulated by storage in Brownwood Reservolr.

_ Mean discharge, in second-feet

and run-off, in acre-feet, 1936

Day |Sec.ft.] Ac.ft.] Day |8ec.ft.] Ac.ft.| Day |Sec.fts] Aceft.| Day |Secofte| Ac.ft.
Sept. 21 2,250 4,460 27 5,650 11,210( 2 1,700 3,370
16 1,700 3,370 22 1,540 3,050/ 28 15,900 31,540 3 1,200 2,380
1 8,310 16,480 23 1,080 2,140 29 10,700 21,220 4 910 1,800
18 11,500 22,810 24 800 1,590 30 4,270 8,470 3} 701 1,390
19 8,380 16,620| @25 604 1,200(0cte
20 3,660 7,260| 286 540 1,070 1 2,500 4,960
Run-off, in acre-feet, for period Sept. 16 to 0Cte B¢ o ¢ o o o o o ¢ s o o o o 166,400
Gage height, in feet, and discharge, in second-feet, at indicated time,1936
Timel Feet J Sec.ft, Time“ Feet | Bec.ft. Time‘ Feet | Sec.ft. Timel Feet | Sec.ft.
September 16 10pm 12,00 11,800 September 24 Qam 11,88 11,700
1.06 23 | 128 11,77 11,500| 12N §.§§ 800{ 12N 11.00 10,600
2am 2,04 572 September 19 September 25 3pm 9,96 9,520
3 2.89 1,460 3em Ig.ﬁg 10,900( 12K . 596| 6 8,76 8,630
4 3.08 1,690 6 10.60 10,100 September 26 9 7460 7,500
7 3406 1,660| 9 9,71 9,250{ lpm 5‘.‘93 T 488|12M 6457 6,440
9 2,86 1,420]12KN 8472 8,450 12M 2,17 683 September 30
12K 2.83 1,390] 3pm 7,72 7,590 Segtember 27 3am E.gﬁ 5,570
3pm 2,55 1,070 6 6,76 6,680| Sam . 984) 6 5045 4,840
6 3010 1,7101 9 6,02 5,700| 8 3434 2,010( 9 5.11 4,360
9 4,15 3,000 | 12M 5.51 4,990(10 4,91 4,060| 12K 4,85 3,910
12M 5.01 4,210 September 20 12K 6.50 6,320| 3pm  4.72 3,760
September 17 Bam _“E“L'T‘s. 1,360| 2pm 9,00 8,690| 6 4,55 3,550
3am ~ 5, ,700| 6 4,90 4,060] 4 9,93 9,430| 9 4,37 3,270
5 6465 6,440 . 4,72 3,760! 6 10.C2 9,520{ 12M 4,24 3,140
7 7+50 7,400 [12K 4,54 3,650f 8 10.02 9,520 October 1
9 84,36 8,210 | 3pm 4,39 3,340(10 10.26 9,800| 6am ° 2,750
11 9433 8,930 & 4,25 3,140(12 10,80 10,300{12N 3473 2,500
lpm 10,06 9,610| ¢ 4.12 2,940 Segtember 28 6pm  3.52 2,190
3 10,25 9,700 | 124 3.96 2,750) 2am . 11,000 |12¥ 3.36 2,010
4 10,26 9,800 September 21 4 12,086 11,800 October 2
8  10.18 9,700 | 6am ==z ,4400 6 12,71  15,100| 6am "3, 1,830
10 10.27 9,800 | 12K 3453 2,250| 9 13.45 15,100 12N 3.05 1,650
12M 10,47 10,000 | 6pm 3,36 2,010|128  13.94 17,300| 6pm 2,93 1,510
September 18 12M 3.21 1,830 3pm 14,23 19,100|12M 286 1,410
Sam Tg.ﬁ 10,400 September 22 4 14,26 19,800 October 3
6 11,41 11,000 6am ~ sE'.?i'7 — 1,670| 5 14.26 19,800 |12N o 1,170
9 11.83 11,500 {12K 2.94 1,520| 7 14,18 19,100 October 4
128 12,16  12,100| 6pm 2,83 1,390 © 14,03  17,800|12N .3 880
2pm 12,27 12,300 (12X 2,73 1,270 |12  13.64 15,800 October 5
4 12,29 12,300 September 23 September 29 12K . 692
[ 12,26 12,300 | 12K 5! 1,070 | 3am '1‘%.":‘7_1:&,500
8 12,15 12,100 6 12,57 12,900




Iocation.~

STAGES AND DISCHARGES

San Saba River at Menard, Tex.

lenard County, and half a mile below mouth of Las Moras Creek.

1,865.05 feet above

mean sea level.

95

Lat. 30°55', long. 99°48', 1,000 feet above highway bridge in Menard,

Zero of gage 1s

Drainage areas.- 1,151 square miles.
§a§e-§ei§t Tecord.~ Graph drawn from two or more gage readings daily, observer's
es es of peaks, and flood marks. Gage heights used to half tenths between 3.4
and 4.1 feet; hundredths below and tenths above these limits.
Stage~discharge relation.- Defined by current-meter measurements below 17,000 second-

%eef; extended to peak discharge on basis of slope-area measurement of the peak.

Maxima.- 19363

from flood marks) by slope-area measurement.

1915-35:
from curve extended
1899-1914: §

by slope~area method.

Discharge, 68,600 second-feet 8 a.m. Sept. 16 (gage height, 21.2 feet,
Discharge, 44,600 second-feet Oct. 6, 1930 (gage height, 18.3 feet),

o, 23,7 feet, present site and datum, June 5 or 6, 1899 (a1s-
charge not determined).
Remarks.- Small diversions above affect low flow only.

Mean discharge, in second-feet, and run-off, in acre-feet, 1936

Day |Sec.ft.| Ac.ft.| Day |[Sec.ft.| Ac.ft.| Day |Sec.ft.| Ac.ft.| Day |Sec.ft.| Ac.ft.
Sept. 20 255 506] 26 2,650 65,260(0ct.
16 62 123 21 165 307 27 11,500 22,810( 1 300 595
16 28,300 56,130 22 103 204 28 3,720 7,380 2 250 496
17 17,700 35,110 23 96 190 29 755 1,500 3 215 426
18 14,700 29,1680 24 94 186 30 432 857| 4 196 389
19 678 1,340 25 295 585 5 188 373
. 6 169 335
Run=off, in acre~feet, for period Sept. 15 t0 OCts 6. o o o « « o o o« & o & & 164,300
Gage height, in feet, and discharge, in second-feet, at indicated time, 1936
Timel Feot [ Sec.ft, T;Lme] PFeot ] Sec.fte TLme] Feot | Sec.fte '.l‘.hnel Feot | Sec.fte
Segtember 16 September 18 September 24 September 28
124 . 161{ 4am 16,95 35,700 | 12N . 87| 4am . 130
Se‘gtember 16 6 16,80 34,400 September 25 8 750 4,650
lam o 24501 7 16,00 29,500 | 6am ~ 3460 117 112N 7.00 3,760
2 13.90 18,200} 8 14,70 22,200 | 4pm 3.90 225| 4pm 6,50 3,010
3 18,00 42,500 9 13420 14,600 8 4,40 488| 8 6405 2,350
4 16.80 34,400 110 11.90 9,750 | 128 5,90 1,440(12M 5.10 1,520
6 18,60 46,800 |11 10,20 7,670 September 26 September 29
8 21.20 68,600 (12N 9.10 6,600 | 4am %.'70 2,150 4am 5.35 880
9 19,40 53,200| 2pm 8,05 5,130 9 6400 1,600| 8 4,05 720
10 14,80 22,700| 4 7475 4,810 7pm 5,30 1,010 |12M 3,80 670
12N 16,00 29,600 | 6 6,70 3,010| 8 6.20 1,770 September 30
4pm  14.80 22,700| 8 6.15 2,150| 9 8.20 4,810 |12N 346 432
8 13,40 16,000 (10 5475 1,770 (10 10,50 7,490 October 1
124 12,30 11,400 |12 5445 1,520 (11 12.80 12,500 | 12N 3. 300
Segtember 17 September 19 12M 16,10 23,200 October 2
lam . 3300 | 4am . 1,010 September 27 12N o 260
2 11,80 9,750 | 8 4,50 720 | lam I%.SU 33,100 October 3
4 11,45 9,120 {12N 4.30 600 | 2 15435 25,900 |12N o2 215
8 10,80 8,380 [1lpm 4,00 405 | 4 14,00 18,700 October 4
9 10,80 8,380 September 20 6 12.90 13,800 |12N . 196
10 11.15 8,860 |12N . 225| 8 12.00 10,300 QOctober §
11 11.70 9,650 September 21 9 11,60 9,400 |12N . 188
12N 124,35 11,700 |12N . 145 |10 11,25 8,860 October 6
4pm 14,70 22,200 Segtember 22 12N 10,65 8,160 |12N 3 169
6 16,00 29,500 (12N ° 106 | 4pm 9,60 7,200
8 16,60 33,100 Ssgtember 23 8 8,80 6,400
128 16,95 35,700 |12N . 96 |128 8,30 5,850

Note.= Discharge determined by shifting-control method 9 a.m. Sept. 18 to Sept. 26,

Sept. 29 to

Oct. 6,




96 . MAJOR TEXAS FLOODS OF 1938
San Saba River at San Saba, Tex.

Location.~ Lat. 31°12'10", long. 98°42'15", at the San Saba~Chadwick Mill highway
ridge three-quarters of a mile northeast of San Saba, San Saba County. ero of
gage is 1,152,4 feet above mean sea level. N

Drainage area.~ 3,046 square miles.

age-he t record.~ Water-stage recorder graph. Gage heights used to half tenths be~
tween 4.6 and 6.4 feet; hundredths below and tenths above these limlts.

Stgﬁe-discharge relation.~ Defined by current-meter measurements below 30,000 second-
eet; extended above to peak stage.

Maxima,.- 1936t Discharge, 45,500 second-feet 7:20 a.m. Sept. 17 (gage height, 36.67
eet), from rating curve extended.

1915-35: Discharge, 57,000 second-feet Apr. 26, 1922 (gage height, 42.1
feet, present site and datum, affected by backwater), from rating curve extended and
corrected for backwater.

1899-1914: Stage, 42.6 feet June 6, 1899 (discharge not determined).

Remarks.- Diversions above station for irrigation and municipal use affect low flow
only.

Mean discharge, in second-feet, and run~off, in acre-feet, 1936

Day ISec.i‘t.I Aco.ft.| Day [Sec.ft.| Ac.ft.| Day |Sec.ft.| Ac.ft.| Day [Sec.ft.| Ac.ft.
Sept. 20 2,140 4,240| 26 1,570 3,110 (Oct.
15 79 157 21 994 1,970f 27 18,600 36,890 1 1,050 2,080
16 1,910 3,790 22 640 1,270 28 17,000 33,720| 2 808 1,600
17 33,900 67,240 23 433 859 29 4,580 9,080 3 649 1,290
18 20,000 39,670| =24 354 702 | 30 1,670 3,310 4 565 1,120
19 13,500 26,780 25 303 -« &0l 5 502 996
6 474 940
Run~off, in acre-feet, for period Sept, 15 t0 OCte 6 o o o o o o o o s o o o » 241,400
Gage height, in feet, and discharge, in second-feet, at indicated time, 1936
Timel Feet | Sec.ft. Time[ Feet | Sec.ft. Timel Feet ] Sec.ft. Tj_ms] Feet I Sec.ft.
September 15 September 18 Segtember 23 September 28
8am g.:ﬁé 39| 3am 38.€U 17,000( 12N o 433| 4am 35.95 26,800
3pm  3.67 8L} 4 30.38 16,100 September 24 6 32020 23,500
6 4.10 143 | & 30023 15,300 12N 5468 354| 9 31019 19,100
11 4,17 154| 6 30422 15,300 Septemver 25 10 30,84 17,400
12M 4,49 202 7 30,31 15,700 4pm E.Iz 303| 11 30,40 15,700
September_ 16 10 30.87 18,200) 6 5,50 320| 12N 29,98 14,200
2am "gtﬁtr““‘ 388| 2pm 31,20 19,500 September 26 lpm 29,53 12,900
3 6,56 586 | 5 31,86 22,600 2am E.S‘é 312f 2 29,08 11,900
4 777 854 | 8 32,450 25,400| 4 5,53 346 3 28,62 11,200
5 8.92 1,120| 9 32,57 25,800 & 7,00 628| 4 28,20 10,600
6 9.58 1,310 {10 32458 25,800 6 9.26 1,180 § 27,77 10,100
7 10,06 1,450 |12M 32,47 25,400( 7 11,46 1,790| & 27,40 9,700
8 10,36 1,530 September 19 8 13,03 2,290 8 26,78 9,140
9 10,48 1,560 | 3am 35.13 24,000| 9 14,02 2,650| 124 25.63 8,150
10 10044 1,530 6 31,50 20,800( 10 14.50 2,830 September 29
11 10.18 1,480} 9 30,38 16,100( 11 14,58 2,870 6am 22, 6,060
lpm  9¢16 1,200 [12N 28,50 11,200| 12N 14,34 2,760 12N 18.36 4,330
3 7,56 808 | 3pm 26,02 8,550| 2pm 13,26 2,400| 6pm 15,17 3,100
5 6045 544 6 23.14 6,460 4 11,67 1,850| 12N 13,02 2,290
6 7.66 831] 9 20,22 5,150| 6 10,34 1,450 September 30
7 10,20 1,480 |12 17.54 4,060 8 9,77 1,310| 6am 11,76 1,850
8 13.96. 2,720 September 20 9 9.72 1,280} 12N 11,02 1,620
9 18,00 4,250 | 3am IE.SU 3,210|10 9,76 1,310{ 6pm 10,37 1,450
10 21,60 5,740 | 6 13,70 2,610 September 27 12M 9,80 1,280
11 25,20 7,910 | 9 12.48 2,190 lam . 390 Octoger 1
12M 28,40 11,000 12N 11,58 1,890 2 10,03 1,420| 6am o 1,150
September 17 3pm 10,97 1,700 4 11,60 1,890( 12N 9.00 1,050
lam 3%.15 20,400 | 6 10,45 1,530] 6 13.50 2,540| 6pm 8,64 950
2 33426 29,200 | 9 10,00 1,420] 8 16,40 3,630(12M 8,35 900
4 3547 39,700 J124 9,54 1,280110 20,90 5,450. October 2
5 36414 42,600 September 21 12N 27,90 10,300 12N . 785
] 36453 44,500 | 6am . ,100| 1lpm 31,00 18,600 October 3
7 36467 45,500 (12N 8,30 975| 2 32483 26,800| 12N . 649
8 36464 45,00C | 6pm  7.88 877| 3 33480 31,600 October 4
9 36047 44,500 [12M 7+50 785 4 34.46 34,900] 12N 6,94 565
12K 35.63 40,200 Septenber 22 <] 35,09 37,800 October 5
3pm 34,50 34,900 | 6am 3.13 693| 8 35,53 39,700 | 12N . 502
[} 33.25 28,700 (12N 6086 649| © 35456 40,200 October 6
9 32033 24,400 | 6pm 6463 586| 10 35443 39,200 12N 6,50 460
12M  31.48 20,800 (124 6443 544(12M  34.80 36,400

Note .= Discharge determined by shifting-control method Sept. 23-26,2 8 to Oct. 6.
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North Llano River near Junction, Tex.

Iocation.~ Lat. 30°30', long. 99°47!, 500 feet sbove remasins of old Wilson Dam and 3
es northwest of Junction, Kimble County. Zero of gage 1is 1,699.9 feet above mean
sea level.
Drainage area.~ 914 square miles.
age~helght record.- Graph drawn from staff-gege readings and elevations of stakes set
at water surface by observer and engineer, flood marks, and local information.

Stage~discharge relation.~ Poorly defined. Publication of discharge withheld until
%E'FEﬁer discharge measurements are made. Peak discharge for 1936 determined by
slope~-area measurement.

Maxima.- 1936: Discharge, 94,800 second-feet midnight Sept. 15-16 {(gage height, 24.9
feet, from flood markss.

1915-35: Stage, 20.9 feet Oct. 6, 1930 (discharge notdetermined).
1875-1914: Stage, about 22.9 feet in 1889,

Remarks.~ Diversions for irrigation materially reduce low-water flow but do mot affect

flood flow.

Gage height, in feet, at indicated time, 1936

Time |  Feet Time Foet Time | Feet
September 15 10 a.m. 10.30 | 12K 7.80
1 pem, 1,35 | 11 10,35 September 18
8 1.25 | 12K 9.40 | 3 sem. 6.80
9 7.757 2 pem. 8.00| 6 5.90
10 14,60 | 4 7.15| 9 5.20
1 21.80| 6 12.00 | 12K 4,55
12M 24.90| 8 10,45 | 3 peme 4,00
September 16 12K 8.65| 6 3,50
1 a.m. 20,70 September 17 9 3.15
2 17.90| 3 awme 7.55 | 12 2.85
3 20,50 | 6 6.65 September 19
4 16.75 | 9 5.85| 3 aeme 2.60
5 13,70 | 12X 5.20 | 6 2.45
6 1275 3 pem. 4.60 | 128 2.30
7 10.40| 6 4,10 | 124 2,10
8 9.35 | 10 3.60
9 8.70 | 11 8.00
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Llano River near Junction, Tex.

Location.~ Lat. 30°30', long. 99°44', 100 feet north of Kerrville=Junction road, 3
es below confluence of North Llano and South Llano Rivers, and 3% miles east of
Junction, Kimble County.

Drainage area.~ 1,762 square miles.
age-he g% record.~ Water~stage recorder graph except 3:30 a.m. Sept. 16 to 1 pem.

ept. ,when

formation.

below and tenths above these limits,
Stage-discharge relation.=- Defined by current-meter measurements below 35,000 second-

was determined from a graph drawn from flood marks and local in-
Gage helghts used to half tenths between 3.5 and 5.4 feet; hundredths

feet; extended to peak discharge on basis of four slope-area measurements.

Moxima.~ 1936%
1915~19353%

Discharge
feet, from flood marks

55

feet, from flood marks), by slope-area measurement.

1889=-1936¢

Discharge and stage, that of June 14, 1935.

158,000 second-feet 3:30 a.m, Sept. 16 (gage height, 32.2
by slope~ares measurement.
Discharge, 319,000 second-feet June 14, 1935 (gage height, 43.3

Remarks.- Small diversions and storage above station affect low flow only.

Mean disoharge, in second-feet, and run-off, in acre-feet, 1936

Day [Sec.ft.] Ac.ft.

Day See.ft.l Ac,.ft,

Day ]Sec ofte| Acefte

Day |Sec.fte| Ac.ft.

Sept. 20 940 1,860 26 967 1,920|0ct.
15 4,160 8,250 21 718 1,420f 27 4,440 8,810 1 600 1,190
16 59,700 118,400 22 600 1,1980| 28 3,450 6,840 2 539 1,070
17 14,400 28,560 23 512 1,020 29 1,070 2,120 3 498 988
18 7,390 14,660 24 465 e’ 30 710 1,410 4 458 908
19 1,830 3,630 25 3,500 6,940 5 426 845
6 406 805
Run-off, in acre~feet, for period Sept. 15 t0 OCte B¢ o o ¢ s o o o o o o « » » 215,800
Gage helght, in feet, and discharge, in second-feet, 8t indicated time, 1936
Tima] Feet l Sec.ft. Time‘ Feet l Sec.ft. Timel Feet | Sec.ft. T1me| Feet | Sec.ft.
September 15 6am 10,50 15,200 September 23 Spm 8,30 9,660
12K E.ZU 9 9,00 11,300 (12N 5.33 519 6 7.90 8,790
Spm 1,60 98| 10 9,90 13,500 Segtember 24 ) 6468 6,350
6 6420 5,380] 12N 8450 10,100{12N ° 465 September 28
7 12,10 19,800 2pm 7460 8,160|12M 2.27 446| lam o 2750
8 13.25 23,300| 3 8,85 10,800 September 25 3 6,80 6,550
9 10,80  16,000| 4 9042 12,500 lam %.ES 9,440| 6 5,70 4,480
10 8.30 9,660( 6 9,08 11,500| 2 9,00 11,300|12N 4.48 2,760
11 9,90 13,500| 8 8,90 11,100| 3 8,50 10,100 |12M 3042 1,500
12 10,70 15,800(10 9,16 11,800| 4 7.50 7,950 September 29
September 16 11 9,04 11,300| 6 5,40 4,000 [12N A ,020
lam 15.35 20,700| 128 .30 12,000| 8 4,50 2,750 Segtember 30
2 16,60 35,800 Segtember 18 10 4.35 2,570|12N ° 710
3 24,00 80,200 2am ° 16,000 (12 4,30 2,510 October 1
4 32420 158,000 4 10,00 13,800| 3pm 4.12 2,270 (12N . 600
5 29,30 126,000| 6 8,80 10,800| 8 3,42 1,500 October 2
7 31.70 153,000|10 705 6,950 |10 3496 2,090 |12N ° 539
8 27.20 106,000 3pm 5.66 4,480 |12 3451 1,590 October 3
9 23,00 72,500 | 12 44,50 2,750 September 26 12N 30 498
10 20,40 54,900 September 19 6am = 3,28 1,280 October 4
11 17,90 41,400| 6am E.UU 2,150 (12N 2.87 910 |12N . 458
12N 16,20 34,100|12N 3.59 1,700| 9pm 2,60 670 October 5
lpm 15.80 32,600 September 20 Segtember 27 12K - 426
4 16,30 54,500(|12N - 980 | 3am . 621 October 6
7 15,60 31,800 September 21 6 2+66 718 |12N . 406
11 17,60 40,100|12N . 718} ¢ 3428 1,320
12 16,60 35,800 September 22 12N 6400 5,000
September 17 12N S.E'U 600 3pm 8,20 9,440
Sam Ig.GU 22,600 4 8,48 10,100
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Llano River near Castell, Tex.

Locatlon,~ Iat. 30°43', long. 98°53', 4 miles above mouth of Hickory Creek and 6 miles
east of Castell, Llano County.

Drainage sreas,- 3,514 square miles.
age-height record.- Graph drawn from two or more staff-gage readings daily and flood
marks, age heights used to half tenths between 1,5 and 4.4 feet; hundredths below
and tenths above these limits.
Btg%e-discharge relation.- Defined by current-meter measurements below 10,000 second-
eetj extended to peak stage on basis of one float and one slope-area meassurement.
Maxima,- 1936: Discharge, 153,000 second-feet 3 p.m. Sept. 16 (gage height, 22.9 feet,
Tom flood marks), by slope-area measurement.
1923-35: Discharge, 388,000 second-feet June 14, 1935 (gage height, 37.0
feet, from flood marks), by slope-areas measurement.
1889-1922: Stage, 28.4 feet in 1889 (discharge not determined).
Remarks.- Small diversions above station affect low flow only.

Mean discharge, in second-feet, and run-off, in acre-feet, 1936

Day [Sec.fto] Ac.fte| Day |Sec.ft.| Ac.ft.] Day Sec.fts] Ac.ft.| Day |Sec.ft.| Ac.fte.
Sept. 20 2,580 5,120 26 3,720 7,380(0ct.
15 15,200 30,150 21 1,540 3,050/ 27 56,600 112,300 1 1,280 2,540
186 93,000 184,500 22 1,340 2,660| 28 5,210 10,330 2 1,100 2,180
17 46,000 91,240| 23 1,040 2,060| 29 2,400 4,760 3 945 1,870
18 14,100 27,970 24 710 1,410 30 1,610 3,190 4 860 1,710
19 4,730 9,380 25 1,380 2,740 5 780 1,550
6 740 1,470

Run-off, in scre-feet, for period Sept. 15 to Octe 6 ¢ v ¢+ o s+ « o s o o » o o 509,600

Gage height, in feet, and discharge, in second-feet, at indlcated time, 1936

Time| Feet | Sec.ft. |Time| Feet | Sec.ft. |Pime| Feet | Sec.ft, |Time| Feet | Seceft.

Segtember 15 9pm 20,90 126,000 September 23 4pm 19,80 112,000
- 216|12M 19.30 106,000 18N 3,60 990| 5 17,40 83,500

éam 2,95 590 Seggember 17 September 24 6 10,60 23,300

9 4,00 1,610( 3am K3 400|128 315 710| 8 8440 12,600

12N 5,86 5,070| 9 13450 44,800(12M 2095 590|12M 7.30 9,100

3pm 9,10 15,500 3pm 11.86 31,100 September 25 September 28

6 11,86 31,100 | 124 10,35 22,200| Sam g.EU 740| 6am 5.35 6,550

8 13.20 42,200 September 18 3pm 3.86 1,400| 6pm 5,30 3,930

9 18,60 45,700 (128 “STVU““‘IE;SOO 9 4,75 2,940 September 29

10 13,70 46,500| 128 7.05 8,200 September 26 12N . »580

11 13.80 45,700 September 19 3am = 5,20 3,720 September 30

12M 13,00 40,500 | 12N "ETZU" —2,140| 8 5,35 4,140(12N . ,610
Seggember 16 124 4,95 3,300| 3pm  5.20 3,720 October 1

2am » 5600 September 20 9 4,90 3,120(12N 375 1,280

4 9,80  19,000| 8am SRz ,120|12M 5,50 4,350 October 2

-] 9,80 19,000 (12N 4,75 2,940 September 27 2pm B0 1,100

7 10,90 25,000| 6pm 4,25 1,990 2am l;.UU 8,200 October 3

8 14,20 51,000 (12M 4.10 1,760| 4 9,00 15,000 12N B 945

10 18,20 92,600 September 21 6 12,00 32,500 October 4

128 21.30 131,000 | 12N §.§U 1,470| 8 15.80 66,500 | 12N 3436 880

2pm 22,80 151,000 |12M 3.80 1,340(10 20,00 114,000 October 5

3 22,90 153,000 September 22 11 21,30 131,000(12N 327 780

4 22,8 151,000 [12N . ,340(12N 21,60 135,000 October 6

8 22,50 147,000 12K 3480 1,340| 2pm 21,45 133,000(12N 3.18 740
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Pedernales River near Spicewood, Tex.

Iocation.~ Iat. 30°25'15", long. 98°4'SO", in Travis County, 5.4 miles sbove confluence

with Colorado River

and 8 miles southeast of Spicewood, Burnet County.

gage is 624.8 feet above mean sea level.

Drai:

e_ares.~ 1,294 square miles.
Ggge-heieht record.~ Graph drawn from two or more gage readings daily.
uged to

Zero of

Gage heights

tenths between 1.6 and 2.8 feet; hundredths below and tenths above

these limits.

Stage-discharge relation.- Defined by current-meter measurements below 3,500 second=-

feet; extended to peak discharge by one slope~srea measurement and 3 slope-area

computations.
Moxima,- 19362

Tom graph based on gage readings).

1923-35:

from flood merks), by slope-ares measurement.

1869-1922:

Remarks.~ No regulation or diversions.

Discharge, 85,300 second-feet 8 p.m. Sept. 27 (gage height, 28.4 feet,
Discharge, 155,000 second-feet May 28, 1929 (gage height, 40.4 feet,
Stage, sbout the ssme height as in 1929, occurred in 1869.

Mesn discharge, in second-feet, and run-off, in acre-feet, 1936

Day [Secefts | Acoft. | Day [Sec.fte| Ac.ft. | Day [Sec.fts | Ac.ft. | Day [Sec.ft. | Ac.ft.

Sept. 20 620 1,230 27 39,100 77,550 3 665 1,320
14 445 883 21 538 1,070 28 19,600 38,880 4 578 1,150
15 23,100 45,820} -22 439 871 29 1,660 3,290 5 538 1,070
16 34,700 68,830 23 439 871 30 1,020 2,020 6 498 988
17 4,360 8,650 24 386 766|0ct.
18 2,460 4,880 25 336 666 1 860 1,710
19 1,020 2,020 26 304 603 2 760 1,510

Run-off, in acre=feet, for period Sept. 14 t0 OCts 6 o o ¢ s o o o « « « o o & 266,600

Gage height, in feet, and discharge, in second-feet, at indicated time, 1936

Time] Feet I Sec.fte T:Lme] Feet | Sec.fte. Timel Feet I Sec.fte T:Lmel Feet I Sec.fte
Segtember 14 128 19,9 42,800 September 20 4am 21,0 47,900
lam . 29| 2pm 18,0 34,500|12N o 620{ 6 17,5 32,400
9 0,9 37| 4 16,5 28,200 September 21 8 13.8 17,800
12N 1.2 78| 6 15,6 24,600|12N 28 538|10 11.3 10,300
2pm 1.8 204 8 14,7 21,000 September 22 12N 9,8 7,400
4 205 420(10 13.6 17,100|12N ° 458] 2pm 8,7 5,830
6 3.2 710|12¥ 12.2 12,800 September 23 4 748 4,660
8 4.1 1,190 September 17 12N 5.5 420| 6 74l 3,820
10 4,7 1,590| 2am IE.U 0,550 September 24 12M 6.0 2,660
12M 502 1,970| 4 904 6,800|12N . 386 September 29
September 16 [3 8.4 5,440 September 25 8am E.I 1,890
4am ‘%‘.I ~Z2,760| 8 7.7 4,540|12N S.E" T 320| S5pm 4,5 1,450
6 6.7 3,370112N 6.9 3,590 September 26 September 30
8 846 5,700 4 642 2,860|12N . 289| 8am o 5130
9 16,0 26,200 8 5.6 2,300 September 27 Spm 3.7 965
10 20,5 45,600|10 5.5 2,210 2am E.G 458 October 1
12N 20,8 47,000 |12M 5.7 2,390| 4 4,0 1,130( 12N o 860
2pm 20,0 43,300 September 18 6 7.0 3,700 Qctober 2
4 17,5 32,400 2em g.é ~3,260| 8 11,3 10,300 12N 3¢ 760
] 1604 27,800| 4 7.1 3,820{10 14.5 20,300 October 3
8 1642 27,000 6 6a7 3,370{12N 18,0 34,500(12N . 665
10 1604 27,800| 8 6.2 2,860| 2pm 21,2 48,800 October 4
12M 17.2 31,100|12K 547 2,390] 4 24,5 64,800 (12N ° 578
Segtembeg 16 4pm 5.3 2,050 6 27.5 80,400 October 5
2am . »500| 8 4,9 1,740( 8 2844 85,300| 12N . 538
4 20,8 47,000 |12 4,5 1,450(10 27.8 82,600 October 6
[ 19,9 42,800 September 19 12 2645 75,200 | 12N B 498
8 19.4 40,600 (12N 3o 965 September 28
10 21,6 50,700 2am QE.U 62,300
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Trinity River at Dallas, Tex.

Location.~ Lat. 32°47', long. 96°48', at Commerce Street viaduct in Dallas, Dallas
ounty. Zero of gage is 368,05 feet above mean sea level,

Drainage area.- 6,001 square miles,
Eﬁe-geg% record.~ Water-stage recorder graph., Gage heights used to half tenths be=-
ween N 4.5 feet; hundredths below and tenths above these limits.

st_s_,%e-discherge relation.~ Defined by current-meter measurements below 75,300 second=
eet; extended to pe discharge,

%.- 1936: Discharge, 25,900 second-feet 2 p.m. Sept. 28 (gage height, 35.15
eet)e
) 1903-35: Discharge, 76,700 second-feet May 20, 1935 (gage height, 42,10
feet).
1840-1902: Discharge observed, 184,000 second~-feet, from rating curve ex=
tended logarithmically, May 26, 1908 zgage height, 52.6 feet, U. 8. Weather Bureau).
Remarks .- Flow at present partly regulated by several reservoirs upstream with com-
bined storage capacity of 741,000 acre-feet.

Mean discharge, in second-feet, 1936

Day  |Second~feet Day Second-feet Day Second-feet
Sept. 16 127 |Sept. 26 206 [Oct. 6 3,170
17 157 27 4,440 7 3,020

18 313 28 22,800 8 3,070

19 372 29 21,900 9 2,970

20 210 30 19,600 10 2,920

21 151 (Oct. 1 14,800 11 2,870

22 104 2 6,110 12 2,870

23 . 95 3 6,390 13 2,870

24 118 4 4,260 14 2,720

256 124 5 3,440 15 2,470

Trinity River near Oakwood, Tex.

Location.~ Lat. 31°39', long. 95°47', at Palestine-Oakwood highway bridge 1% miles
above International-Great Northern Railroad bridge and 6 miles northeast of Oakwood,
Leon.Countye Zero of gage is 175,03 feet above mean sea level,

Drainsge ares.~ 12,840 square miles.
§§e-hei¥ record.- Water-stage recorder graph. Gage heights used to half tenthe be=-
ween 3,3 an «1 feet; hundredths below and tenths above these limits.

Stage-discharge relation,~ Defined by current-meter measurements throughout.
iaxi_"—*ﬁs‘&_r—m.- 1956: Discharge, 41,400 second-feet 10 p.m. Oct. 4 (gage height, 43.6 feet).
1904-35t Stage, about 52.2 feet, at present site, June 4, 1908 (discharge not
determined).
Remarks,- Small diversions above for municipal use. Flow partly regulated by reser-
volrs above Dallas with combined storage capacity of 741,000 acre-feet.

Mean discharge, in second~feet, 1936

Day Second-feet Day Second-feet Day S8econd~feet
Sept. 16 110 (Sept. 26 298 |Oct. 6 35,400
17 110 27 254 7 30,800

18 106 28 651 8 26,800

19 125 29 5,580 9 24,200

20 169 30 9,570 10 22,600

21 212 |0ct. 1 12,400 1l 21,000

22 311 2 15,200 12 19,300

23 430 3 23,100 13 16,600

24 406 4 39,600 14 12,000

25 344 5 39,600 15 7,000
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Brazos River near Palo Pinto, Tex.

Iocation,.~ Lat, 32°51'45", long., 98°18110", at Palo Pinto=Graford highway bridge, 300
G5 elow Dark Valley Creek and 6% miles north of Palo Pinto, Palo Pinto County.
Zero of gage is 831.19 feet above mean sea level.
Drainage area.- 22,760 square miles, of which about 9,240 square miles is probably non=
contributing.
Gage-heig%t record.~- Water-stage recorder graph except Sept. 23-30, for which period
ere 1s no record. G(age heights used to half tenths between 2.6 and 6.6 feet;
hundredths below and tenths above these limits.
Stage-discharge relation.- Defined by current-meter measurements below 31,600 second-
eoet, extended logarithmically to peak dlsoharge.
Maximp,~ 19362 Maximum discharge and stage not determined.
1934-35: Discharge, 64,900 second-feet May 20, 1935 (gage height, 15.60
feet, fram flood marks).
1876~1933: Maximum stage observed by local residents, about 24 feet in June
1930 (discharge not determined). A somewhat higher stage in 1876 is indicated by
profiles by the Corps of Engineers, U. S. Army.
Remarks.~ No large diversions above station. Mean daily discharge Sept. 23-30, 1936,
estimated by comparison with discharge at stations above and below and by study of
rainfall records.

Mean discharge, in second-feet, 1936

Day Second-feet Day ISacond-feet Day Second-feet
Sept. 15 0 |Sept. 25 22,000 [Oct, 5 5,060
16 8,720 26 12,400 [ 1,840

17 36,100 27 26,000 7 1,150

18 22,900 28 44,000 8 1,060

19 13,500 29 43,600 9 848

20 10,200 30 32,000 10 714

21 5,890 [Oct. 1 16,000 11 603

22 11,000 2 1C,000 12 540

23 18,000 3 7,600 13 494

24 28,000 4 5,600 14 436

Clear Fork of Brazos River near Crystal Falls, Tex.

Location.~ Iat. 32°54!', long. 98°50', at Texas Co.'s pumping plant 2% miles below
Hubbard Creek and 54‘ miles northeast of Cryatal Falls, Stephens County.

Drainage area.- 5,658 square miles.
Ege-%eiit record.~ Water-stage recorder graph. Gage heights used to half tenths
etween 4.2 and 5.6 feet; hundredths below and tenths above these limits.
Stage-discharge relation.- Defined by current-meter measurements below 17,800 second-
feet; extended to peak discharge.
Maximate 1936t Discharge, 20,000 second-feet 2 a.m. Sept. 29 (gage height, 26,60
Tost).
1921~35: Discharge, 22,700 second-feet Sept. 8, 1932 (gage height, 28.10
feet, present site and datum),
1900-20: Stage, about 34,0 feet, present site and datum (discharge not de-
termined).
Remarks.~ Low flow regulated by dems upstresm.

Mean discharge, in second-feet, 1936

Day [ Second-feet Day Second-feet Day | Second~feet
Sept. 15 0 |Sept. 25 965 |Oct, 6 244
16 1,070 26 1,560 [:] 207
17 8,530 27 8,810 7 171
18 7,800 28 17,200 8 140 .
19 2,390 29 16,800 9 126
20 2,750 30 12,400 10 113
21 3,130 |0cte 1 5,490 11 102
22 1,470 2 2,010 12 88
23 898 3 896 13 78
24 470 4 332 14 71
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CGuadalupe River near Spring Branch, Tex.

Location.~ Lat. 29°52', long. 98°23', at New Braunfels-Blanco highway bridge 4 miles
southeast of Spring Branch, Comal County. 2ero of gage is $47.37 feet above mean
sea level,

Drainage area.- 1,432 square miles.
EaEE—Eei@ record.~ Water-stage recorder graph, Gage heights used to half tenths be=
een 4.7 an «0 feet; hundredths below and tenths above these limits,

Stage~dischHarge relation.~ Defined by current-meter measurements below 70,000 second~-
%eet; extended above.

l(axima.; 1936¢ Discharge, 48,600 second-feet 7:3C a.m. Sept. 28 (gage height, 33.45
Q)
.1922-)-35= Discharge, 121,000 second-feet 2 a.m. July 3, 1932 (gage height,
42,10 feet)s
1900=21: 8tage, 45 to 50 feet in 1900 (discharge not determined).
Remarks,~ Small diversions and regulation upstream affect low flow only.

Mean discharge, in second~feet, 1936

Day Second~feet Day I Second~feet Day [ Second-feet
Sept. 14 274 |Sept. 24 1,100 |Oct. 4 1,850
15 18,400 25 950 5 1,68C

16 23,700 26 980 6 1,580

17 10,500 27 11,000 7 1,580

18 3,670 28 32,000 8 1,460

19 2,210 29 4,940 9 1,330

20 1,850 30 3,240 10 1,180

21 1,630 [Octe 1 2,620 11 1,100

22 1,610 2 2,210 12 1,020

23 1,300 3 1,970 13 950

Rueces River at Laguna, Tex.

Location.~ Lat. 29°26', long. 100°0', half a mile below Sycamore Creek and 1 mile
nor ast of Laguna, Uvalde Oounty.

Drai area.= 764 square miles.
Bage-height record,- Water-stage recorder graph., Gage heights used to half tenths
otween 4.4 and 7.6 feet; hundredths below and tenths above these limits.

Stage-dlscharge relation.- Defined by current-meter measurements below 40,000 second-
geeE; eerx‘ﬁeH to peak discharge on basis of one float and one slope-ares measure-
ment.

Maxima,~ 1936: Discharge, 114,000 second-feet 12330 p.m. Sept. 16 (gage height,
21,30 feet).

1924=36: Discharge, 213,000 second-feet, by slope-area measurement, June 14,
1935 (gage height, 26.0 feet, from flood marks
1903-23: Discharge observed, 226, OOOSecond-feet Sept. 21, 1923 (gage
height, 26.5 feet),
Stage, about 29 feet in June 1913 (discharge not determined).
Remarks.- No diversions or regulation.

Mean discharge, in second-feet, 1936

Day Second-feet Day I Second-feet Day I Second~feet
Sept. 14 82 |Sept. 24 602 (0ct. 4 559
15 22,900 25 559 5 530

16 26,400 26 538 6 509

17 3,890 27 1,980 7 516

18 1,900 28 1,600 8 480

19 1,320 29 1,020 9 445

20 1,030 30 a10 10 424

21 866 {0ct. 1 711 11 403

22 755 2 638 12 384

23 674 3 688 13 370




104 MAJOR TEXAS FLOODS OF 1936
Frio River at Concan, Tex.
Locations= Lat. 29°29', long. 99°42!', half a mile below Concan post office, Uvalde

ounty.

Draina areg,=- 485 square miles.
Eg.g%-ﬁegggﬁ T
ween .

an .2 feet; hundredths belew and tenths above these limits.

ocord.~ Water-stage recorder graph.

relation.~

8ta e—discharﬁ
%eet 3 extende

Maxima,- 19363

20.6 feet, from f lood marks).

1924352

Discharge, 162,000 second-feet, by slope-srea measurement, July 1,

1932 (gage height, 34.44 feet, from flood marks).

1913232

determined),

Stage from flood marks, 28,8 feet, Sept. 18, 1923 {(discharge not

Remarks.~ No diversions or regulation.

Wean discharge,

in second=-feet, 1936

Gage heights used to half tenths be=

Defined by current-meter measurements below 440 second-
d to peak discharge on basis of two slope=-ares measurements.
Discharge sbout 103,000 second-feet 10:30 a.m. Sept. 16 (gage height,

Day Second-feet Day I Second-feet Day Second-feet
Sept. 14 97 |Sept. 24 318 [Oct., 4 564
15 701 25 318 5 532
16 13,100 26 376 6 506
17 1,010 27 6,050 7 525
18 876 28 1,370 8 480
19 622 29 980 9 440
20 486 30 811 10 414
21 440 |0ct, 1 707 11 388
22 388 2 642 12 376
23 362 3 596 13 356

Devils River nesr Juno, Tex.

Logation.~ Lat. 29°58', long. 101°9', 500 feet below Walter Baker ranch house, 2 miles
above mouth of Phillips Creek, and 13% miles southwest of Juno, Val Verde County.

Drainage area.~ 2,733 square miles.
ago-hoight record.- Water-stage recorder graph. Gage helghts used to half tenths be=-

ween 4.5 and 9.1 feet; hundredths below and tenths above these limits.
Stag_e-dischargg relation.= Defined by current-meter messurements below 4,500 second-
ool ; extended to peak discharge on basis of three float and two slope-area measure-

ments.
Maxima,~ 1936: Discharge, 38,300 second~-feet 8:30 a.m. Sept. 17 (gage helght, 14.88

et /e

1925-362
lgg2-1924:

Discharge, 370,000 second-feet
1932 (gage height, 31.3 feet, from flood marks
Stage, 22,1 feet about Sept. 1, 1916.

Remarks .- No regulation or diversions.

Mean discharge, in second-feet, 1936

; by slope-area measurement, Sept. 1,
.

Day Second~feet| Day I Second~feet Day | Second~feet
Sept. 14 117 | Sept. 24 158 [Oct. 4 175
15 275 25 153 5 169
16 10,800 26 3,740 6 166
17 20,900 27 15,900 7 160
18 14,200 28 2,170 8 158
19 1,640 29 792 9 158
20 507 30 362 10 155
21 258 |Octo 1 225 11 155
22 191 2 198 12 151
23 169 3 185 13 151
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HYDROGRAPHS OF DISCHARGE AT RIVER~-MEASUREMENT STATIONS
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112 MAJOR TEXAS FLOODS OF 1936
PREVIOUS FLOODS

At least 1,150 lives have been lost and damages exceeding $130,000,-
000 have been caused by floods following excessive rains in Texas in the
45 years preceding 1934, according to information given by R. L. Lowry,
Jr., on page 20 in Texas Reclamation Department Bulletin 25, Excessive
rainfall in Texas. In this bulletin Mr. Lowry has presented the results
of & study of 33 major storms that occurred during the period 1891 to 1933.

The following information on floods prior to 1891 is compiled from
"The climatic conditions of Texas, especlally with reference to tempera-
ture and rainfall: 524 Conge., lst sess., 189192, S. Ex. Doc., vol. 2,
eppendix 6, pp. 110-116:

General,-~August 14, 1880.--Extremely heavy pains rendered all streams
impassable between San Antonio and the Rlo Grande; at Fort McKavett the
water rose 10 feet in 10 minutes.

August 17, 1880.--The Pecos was impassable, and the bridge at Horse-
head Crossing was swept away,

September 1880.-~Heavy rains in western Texas caused floods. Near
Meson the Comanche overflowed for the first time in memory and carried off
stock. At Uvalde the Frio rose higher than ever before; the town of Frio
wes inundated end much damage wrought.

Mey 1884.--The rains of the 20th and 21st were the heaviest ever
known in Texas and productive of great losses to agriculture. Travel on
all rallways in the eastern part of the State was suspended on account of
washouts and destroyed bridges. The northeastern countles had not been
80 ilnundated for many years. The San Jacinto washed away the eastern
approach to the Bremond Bridge and flooded the country, drowning much
stocke The Trinity River, at Fort Worth, overflowed on the 21st a mile
on elther slde and rose higher than had been known since 1866. Chambers
Creek, at Corsicana, on the 23d was a mlle and a half wide. About the
10th the Rio Grande began to rise at El Paso, reached an unprecedented
helght, caused great loss of 1life and property. The flood reached Browns-
ville on the 26th, when the Texas bank began to give way., The rains of
the 20th and 21st alone were estimated to have damaged rallroad property
$2,000,000, and the combined losses of the farmers and railroad companies
were placed at $5,000,000,

Trinity River Basin.--February 3, 1881. At Grapeland rain was re-
ported as having fallen incessantly for several days, and watercourses
rose higher than had been known in twenty years.

February 12, 188l. From Dallas it was reported that rain had been
almost lncegsant throughout eastern and northern Texas for a week, flood-
ing the entlre country; Trinlty River overflowed and 20 miles of the
Texas & Paclfic Rallroad was washed away; the rivers were higher than ever
since the great floods of 1852 and 1866,

April 22, 1881, At Huntsville occurred the heaviest rain ever knownj;
surrounding country flooded.

April 28, 1884, The rain at Dallas was so heavy as to reverse the
current in Trinity River, a phenomenon once before observed 25 years ago.

April 20, 1885, A destructive flood occurred at Galnesville, and
thevwaters of Pecan Creek rose 2 feet higher than in the great flood of
1857,

June 3, 1889. The wheat crop near Denton was damaged by heavy rain;
the water gathered in floods, exceeding the highest remembered.

July 3, 1889, Heavy rain at Fort Worth, caused a flood higher than
any since 1866; all the velley was 6 feet under water; the loss to the
rallroads was estimated at $1,500,000; Dallas was flooded.
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San Jacinto River Basin.--August 29, 1887. Buffalo Bayou became a
raging torrent and carried houses and bridges away; a family of 9 was
drowned before they could escape; in all 11 deaths by drowning were re-
ported.

Brazos River Basin.--April 22, 1879. All highway bridges within a
radius of 30 miles from Corsicana were swept away by floodsj railroad
trains were abandoned on the Texas Central for 36 hours.

May 27, 1885, A remarkably heavy rain fell at Valley Mills. The
most destructive flood ever known at Waco occurred. The Brazos River rose
2 feet above highest water mark and submerged the cotton plantations.
After it had fallen 7 feet there yet remsined 150 houses submerged; 17
bridges were washed away.

May 31, 1885. The Brazos at Calvert rose 5 feet above highest flood
mark, and thousands of acres under cultivation were flooded.

Colorado River Basin.--Msy 27-30, 1880. Very heavy rains caused
floods of destructive character.--Coleman City,--Colorado River rose 30
feet. BSan Saba, high flood, 2 persons drowned and much property swept
away.

August 23, 1882. Rain fell in torrents at Concho, flooding the South
Concho River to a helght of 45 feet above 1ts usual level; houses were
swept away and people drowned. The town of Ben Ficklin was completely
washed away with the exception of the courthouse and jall. The town of
San Angeles was also inundated. It was estimated that 50 people were
drowned and from 10,000 to 15,000 head of stock lost; the damage to prop-~
erty amounted to more than $150,000.

Rio Grande Basin.--May 27-30, 1880. Brackettville, severest storm
ever known, all the clty except & portion on two hills inundated, water
8 feet deep on the main street, bulldings washed away and more than 20
persons reported drowned.

November 188l. From Brackettville, Brownsville, and Matamoras caome
reports that the Rio Grande was higher than at any time since 1848; the
floods were most disastrous.

June 1884. Extensive and disastrous floods continued along the Rio
Grande, providing great losses to farmers and stockmen. The loss to rall-
ways was estimated at $1,000,000, At El Paso the street-rallway bridge
was carried away on the 9th. Between that city and Fort Quitmen all the
valleys were flooded.

July 10, 1889, Heavier rain than for years fell at Del Rlo; Sencas
Creek overflowed, and the Rlo Grande was over a mile wide.

Upper Colorado River floods

The following information concerning flood peaks on the upper Colo-
rado River at places other than discharge-measurement statlons was ob-
tained mostly from local residents:

At Robert Lee Mr, Vastal stated that the flood of 1922 reached a
stage 5 or 6 feet higher than that of 1936. Mr. Allen stated the river
was 1 or 2 feet higher in 1906 and 1922 than in 1936,

Six miles below Robert Lee, at the site of a former river-measure-
ment statlon, the peak stage of the flood of September 17, 1936, was
found by levels to be 26 feet (former gage datum). Two floods are re-
ported to have reached stages of 28 or 29 feet since 1883.

Near Bronte J. B. McCutcheon furnished the following information
relative to stages reached during previous floods at the site of a former
river-measurement station: 1896, 2 feet higher than in 1936; 1908, same
as in 1896; 1913, 2 feet lower then in 1896; 1919 or 1922, lower than in
19133 1925, lower than in 1919 or 1922. By levels to high-water marks
1t was determined that the flood of September 17, 1936, reached a stage
of 27.3 feet, former gage datum.
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Near Milburn, at the former river-measurement statlon, the flood of
September 19, 1936, reached a maximum stage of 60.3 feet, gage datum.
Re. L. Mauldin, who lives about 4 miles above the former gaging station,
gave the following information: He moved to the country in 1897; the
flood of 1882 was much lower than in September 1936; the flood of 1906,
the highest known up to that time, was 8 feet lower than the flood of
19363 the flood of October 1930 was 5 or 6 feet lower than that of 1906.

Near Regency, about 16 miles above the mouth of Pecan Bayou, Mr.
Young, who moved to the country in 1857, is reported to have stated that
the Colorado River was higher in September 1936 than ever before and that
the second highest stage occurred in 1906.

Near Tow, at the former river-measurement station on the Colorado
River, the peak stage reached during the flood of September 21, 1936, was
determined by levels to be 27.90 feet, gage datum. The highest previous
stage kmown, 28.4 feet, occurred in April 1900.

Plate 10, B is a view looking west from the top of the Runnels County
courthouse, showing the town of Ballinger, flooded by the Colorado River
and Elm Creelt in August 1906. The Colorado River flows from right to left
in the background of the picture.

Concho River floods

The following information regarding floods in the Concho River Basin
which occurred prior to the establishment of river-measurement stations
in 1915, has been taken essentially from a paper entitled "Floods in
Concho River Basin" compiled in May 1925 by A. G. Fiedler of the Unlted

States Geologlcal Survey.

Flood of 1853: The earliest flood of any considerable size of which
we have any definite knowledge occurred in 1853. From a study of pre=-
cipitation records it would seem that this rise occurred in June 1853.

It is reported that the flood of this year reached an altitude of about
1,852 feet above mean sea level, which corresponds to a depth of about 6
feet at the site of the present courthouse in San Angelo. Reliable evi-
dence supporting the occurrence of a flood of such unprecedented height
is rather scant, but several old residents report having seen the remains
of a 4~-foot pecan tree lying a short distance north of Sen Angelo upon
what at that time was an open prairie. The general vicinity of the point
where this old tree lay was visited in April 1925, dnd after a reconnais-
sance of the country it seemed very probable that a bilg rise upon the
North Concho River could have deposited this tree at the place where it
is reported to have lain for so many years. The existence of this log is
the only evidence that would tend to confirm the occurrence of the flood
of 1853. However, such a flood height is not lmpossible should the peak
of a rise on both the North Concho River and the South Concho River arrive
at their Junction at the same time. This assumption is partly verified
by the fact that there is reliable information concerning all large floods
since 1882, and at no time have the peaks of any floods on both forks
arrived at their junction at the same fime. In considering the height
that floods upon only one fork of the river have attained it is not im-
probable that a combination of floods upon both streams could produce a
conditlion such as 1s reported to have occurred in 1853.
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THE TOM GREEN TIMES

VOL. 3. SAN ANGELA, TOM GREEN CO, TE XAS, SATURDAY, AUGUST 26, 1882 NO. 19.
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Figure 30.--Excerpt frem the Tom Green Times of San Angelo, August 26, 1882, glving
an account of the Ben Ficklin flood cn the Ccnchc River %: August 1882.
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The Ben Ficklin Flood of 1882: The prominence glven to the Ben
Flcklin flood of 1882 in the local history of San Angelo and vicinlty is
not because it was the largest flood withln the memory of present in-
habitants, for the flood of August 1906 is known to have reached a helght
about 1 foot higher, but because of the loss of 1life and the complete de-
struction of the town of Ben Ficklin, the county seat of Tom Green County.
The storm centered over the Middle and South Goncho River drainage bssins
and left the North Concho comparatively unaffected. According to local
reports the North Concho River rose about 10 feet, which corresponds to
a discharge of about 15,000 second-feet at San Angelo. The precipltation
For August 1882 at San Angelo was 14,03 inches; the mean August precipi-
tation is 2.89 inches. A vivid account of the Ben Ficklin flood of 1882
is given by the Tom Green Times of August 26, 1882. (See fig. 30.)

May 1884: Little is known concerning the flood of May 1884, for,
coming so closely upon the destructive flood of 1882, 1t recelived very
11ittle mention 1In old records. The precipitation for May at San Angelo
was recorded as 13.50 inches, compared with a mean May precipitation of
3.02 inches. The flood of this year affected only the Middle and South
Concho River drainage basins,

October 1896: No definite high-water points are available for the
rise of October 1896. Precipitation records indicate that this flood was
not of unusual magnitude.

April 1900: On April 6, 1900, a combined rise of both the North and
South Concho Rivers occurred. It is estimated that the South Concho River
rise reached a stage of about 45 feet, while the North Concho reached a
peak stage of at least 15 feet. According to the best information ob-
tainable the flood on the South Concho reached a stage sbout equal to that
of 1882.

August 1906: The flood of August 1906, is the largest which has oc=-
curred in the history of San Angelo. The rise of 1853 as reported was
considerably greater, but Information and evidence supporting it 1s rather
scant. Information that is considered reliable indicates that the flood
of this year was from 12 to 18 inches higher than the destructive flood
of 1882. No loss of life 1s recorded for this rise, and property damage
was estimated at $250,000, not including demage to land. After the flood
of 1882 Ben Ficklin was never rebuilt, but the town was moved to the
present site of San Angelo, which is upon considerably higher ground. In
this way extenslve damage during the 1906 flood was avoided. Preclplta=-
tion records within the Concho drairage basin are lacking for the early
floods, but a comparison with monthly records at surrounding statlons
shows that while the monthly precipitation for the month of the 1906
flood 1s not qulite as great as that of the flood of 1882, yet the storm
which caused the rise was of greater intensity and was practically cen-
tered over the drainage area, Records indicate at least a 7-inch pre-
clpitation over the South Concho drainage basin during a perlod of less
than 2 days. Much information upon which the foregoing summary 1s based
was furnished by C. B. Metcalf, James Hinde, Clint Johnson, M. L. Mertz,
Mr. Weaver, Mrs. W. S. Deck, and Pat Dooley of San Angelo. Numerous
persons furnished general information.

At Sen Angelo the 1906 flood was higher than the Ben Ficklin flood,
but at Paint Rock the latter was about 1 foot higher than the former.
Plate 11, A,shows a view, taken from the left bank, of the Lone Wolf
bridge across the South Concho River at about the peak of the flood of
August 1906. Thls bridge is about 1 mile above the confluence of the
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South and North Concho Rivers and is the site of the present gaging sta-
tion on the South Concho River at San Angelo.

Plate 11, B,is a view, taken from the left bank, of the old Oakes
Street bridge across the North Concho River in San Angelo, probably Jusgt
after the peak of the flood of August 1906. The flood in the North Con-

cho River was caused mostly by backwater from the South Concho River.

Floods of September 1921

Water-Supply Paper 488, "The floods in central Texas ln September
1921", by C. E. Ellsworth, describes the floods of September 1921 in the
Brazos, Colorado, and Guadalupe River Basins, especially those on the
Little River and at 3an Antonlo. This report also gives an account of
the general features of the flood of 1913 as described 1n an artlcle by
B. Bunnemeyer of the Unlted States Weather Bureau at Houston.™ Many
valuable data on previous floods in the Brazos, Colorado, and Guadalupe

Rivers Basins are also included in the above-mentioned water-supply paper.

Floods of May 1929

Heavy precipltation during the later part of May 1929, centering
over a fairly small area in Hays County, caused floods of unusual megni-
tude on the Pedernales River and on Miller, Barton, and Onlon Creeks 1in
the Colorado River Basin and on the San Marcos and Blanco Rivers in the
Guadalupe River Basin.

Excessive precipitation also fell in Tyler, Bell, and La Salle Coun-
ties, but no special iInvestigations were made in those areas. A slope-
area determination of discharge was made of the flood of May 31 on the
San Jacinto River near Humble; during this flood the highest stage known
at this gaging station occurred. The greatest dlscharge that has been
determined at the river-measurement station on the Brazos River at Rich-

mond occurred on June 6.

Miscellaneous precipitation data, supplementing the records of the
United States Weather Bureau, were obtained in the flood areas as follows:
At Jasper Brown's house, on Barton Creek, about 3 mlles above Barton

Springs, a bucket 10 inches high was filled to overflowing during Monday
night, May 27.

# Bunnemeyer, B., The December flood of Texas: Eng. News, vol. 71,
no. 21, pp. 1116-1121, May 21, 1914.
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At Burnett's ranch on the Blanco River, Monday night May 27, a bucket
7.8 inches high was filled to overflowing, and the total reinfall was
probably 9 inches or more. The next day the bucket was filled within 3
inches of the top. The total rainfall for the 2 days was about 14 inches.
Driftwood: Several residents said the total rainfall was at least
15 inches Monday night, May 27, and Tuesday, May 28.
Dripping Springs: C. H. Buckley measured 8 inches of rainfall from
Monday night, May 27, to Tuesday night.
Fischer Store: May 24, 0.60 inch
26-26, 1.00 inch
27-28, 8.00 inches
29, 1.40 inches
Henley: A 15-inch bucket was filled to overflowing. The total rain-
fall was probably nearly 20 inches.
Johnson Clty: Mr. Stubbs sald ne measured 13 inches of rain from
Monday night, May 27, to Tuesday night.
Kyle: Rainfall record furnished by Mr. Sion:
May 23-24, 2.66 inches
25, 1.43 inches
28, 6.90 inches

29, «98 inch
30, .04 inch
31, «22 inch

Spring Branch: C. E: Crist, at Blanco, sald he was at Spring Branch
Monday and Tuesday and that the rainfall Monday night was half an inch and
by Tuesday night the total rainfall was 33 inches.

In teble 10 are listed the maximum discharges determined for various
stations experiencing unusual discharges in these floods. All measure=-
ments of discharge of the floods of May 1929, made at miscellaneocus sta-
tions, have been published in Water-Supply Paper 688, pp. 126-127, under

"Miscellaneous discharge measurements."

Table 10.--Maximum discharge at places experiencing unusual floods
in May and June 1929

Drainag Meximum discharge
Stream Lat. Long. area Sec.-ft.
(sqemi.) Date Sec.-ft. per
Sqg. mi.

Colorado River Basin

Colorado River at 30°16' | 97°451 |26,350 | May 29, | 132,000 5.0
Austin (a) 12:20am

Colorado River at 29 42 |96 33 29,000 | June 1, | 110,000 3.8
Columbus (b) Sam

Pedernales River at 30 13 98 39 647 May 28, 38,100 58.9
Stonewall (b) 11 :30am

Pedernales River near |30 256 |98 5 | 1,294 |May 28, | 155,000 | 120
Spicewood (a) 3pm

Miller Creek near 30 12 |98 18 56.3 May 28 22,900 | 407
Johnson City

Little Barton Creek 30 18 97 58 63| May 28 2,450 | 389
near Bee Cave '

Barton Creek near 30 15 | 97 49 114 | May 28 39,400 | 346
Riley

Onion Creek near 30 10 98 6 54.8| May 28 21,900 | 400
Dripping Springs

Onion Creek near Buda |30 5 97 51 151 May 28 53,200 | 352

Onion Creek near Del 30 11 97 42 337 | May 28, 76,000 [ 225
Valle (b) 6:15pm

a Gaging station at which systematic records of stage and discharge
are kept.
b Gaging station dlscontinued since 1929.
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Table 10.--Maximum dlscharge at places experiencing unusual floods
in May and June 1929-~Continued

Maximum discharge
Drainage Sec.~ft.
Stream Lat. Long. (sarii ) Date Sec.~ft. per
q.mis sq. mio
Guadalupe River Basin
Guadalupe River at 20°431| 98° 7| 1,666 !May 30,| 19,700 | 11.8
New Braunfels (a) Sam
Guadalupe Rlver below |29 3 | 97 18 | 5,073 | May 30, | 101,000 (| 19.9
Cuero (b) 8-11lpm
Sen Marcos River at 29 36 | 97 35| 1,249 |May 29,| 202,000 | 162
Ottine (a) Sam
Blanco River near 30 6 | 98 26 92.2| May 28 43,500 | 472
Blanco
Blanco River at Wim- |29 59 | 98 4 378 | May 28 | 113,000 | 299
berly (a)
Blanco River near 29 56 97 54 429 | May 28 139,000 | 324
San Marcos
Plum Creek near Lock- [29 &2 97 37 184 May 28, 25,200 ( 137
hart (b) 6pm

a Gaglng station at which systematic records of stage and dlscharge
are kept.
b Gaging statlon discontinued since 1929.

Floods of July 1932

The following description of the floods of July 1932 1s given in the
United States Weather Bureau "Climatologlcal data: Texas section® for
July 1932:

‘Torrential rains over the upper watersheds of the Nueces and Guada-
lupe Rivers from June 30 to July 2 caused destructive fldods along both
rivers and their tributarles; 7 persons being drowned and property losses
being conservatively estimated to exceed half a million dollars. Minor
floods occurred in the Trinity and Sulphur Rivers with no losses. The
Colorado carried a large volume of water but remalned under flood at all
points. Crests of the floods were reached in Kerr, Kendall, Real, Ban-
dera, Uvalde, and Medina Counties on the 1lst and 2d.

In the Colorado River Basin there was one unusual storm which cen-
tered near Colemen, where a rainfall of 9.40 inches on July 1-2 caused
record-bresking floods on Jim Ned Creek and Pecan Bayou near Brownwood.
Lake Brownwood, by storing the flood waters of Pecan Bayou, doubtless pre-
vented great demage in the city of Brownwood. The flood, which was the
greatest known, reached a discharge of about 235,000 second-feet into the
lake., The reservolr, which was empty at 7 a.m. July 3, was filled by
8 a.m. July 4, to 1ts capacity of 140,000 acre-feet. During this time
all slulce gates were open and the discharge through the gates reached a
maximum of about 12,000 second-feet.

The Guadalupe, Medina, Frio, and Nueces Rivers all head in a small
area In the corner of Kerr, Real, and Bandera Counties. Over an area of

more than 1,000 square miles on or adjacent to the headwaters of these
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rivers the rainfall was from 20 to 35 inches from June 30 to July 3.
Floods of unusual magnitude occurred in each of these river basins,.

A very heavy raln fell over the upper Guedelupe River Basln, west of
Kerrville, from June 30 to July 2. This rain amounted to over 35 inches
lin ebout 36 hours at the State Fish Hatchery esbove Ingram. Record-break-
ing staeges were experienced on all streams sbove Kerrville, and on the
Guadelupe River to & point below Spring Branch. Along the streams in the
hills ebove Kerrville are many summer homes, resorts, end cemps for boys
end glrls. Most of these pleces were damaged by the floods, many of them
being elmost completely destroyed. There was much apprehension for the
safety of the people in these camps, especielly for the younger boys and
girls, but fortunately all were safe. The fact thaet the flood occurred
in the day rether than at night no doubt accounts for no loss of 1life in
the camps. Plate 12, A,shows & view of the Guadalupe River at Kerrville
et ebout the pesk of the flood and plate 12, B,a view at esbout the same
locality efter the flood hed receded.

In the Medine River sbove Medine Leke a flood occurred greeter than
had been known before. The erea drained by this stream is not thickly
inhebiteted, and the peak discharges per square mile of drainege ares
were much lower than in the Guedalupe River Basin. No great amount of
damege was done along this stream.

The floods in the Frio River, which is tributery to the Nueces River,
were the highest kmown. Considereble damege was done to property along
the streams in the upper reaches of the Frio River and 1ts tributeries.
In its lower reaches, where the river flows through the relatively flat
Coastal Plein, wilde areas were overflowed, inundeting several smell towns
and meny ferms and rurel homes. The town of Three Rivers, at the junc-
tion of the Prio and Ataescosa Rivers with the Nueces River, was inundsted
with the exception of the Murraery Hill section and the highweay,

The flood in the Nueces River was unusuaily high only below the
mouth of the Frio Rlver at Three Rivers. Many acres of farm land were

submerged with damage to cotton and corn crops.
Precipitation

Teble 11 presents rainfell data from United States Weather Bureau
and miscellaneous observation stetions in the flood areas. Figure 31 is
an isohyetal mep showing the distribution of the totel rainfall .for the
period June 30-July 3, 1935, based on deta presented in table 1l.
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Table 1l.~=-Rainfall for period June 30 %o July 3, 1932

U.S. Weather Bureau station Latiltude Longltude Inches
Brazos River Basin:
ADL116N6G.sseacsssssorsesssrssnseas 32%271 99%43! 3.80
Comanchesessssssssecscsscsnsascns 31 54 98 36 1.27
Dublin... veo 32 05 98 20 1.68
Eastland.. cee 32 24 98 48 2,00
HamiltOneeeoeoeoossoscccncesccnnnas 31 43 98 07 1.31
HiCOeeeeeaoosacsscnsncssnescncnsnse 31 59 98 01 1.66
Lampas8gescsssceessccsocosscscnas 31 04 98 10 +80
PubtneMeceevessvesccsscsssscvaccne 32 23 99 12 1.00
Colorado River Basin:
AuStiNeeesscosccrascnssccecccancs 30 16 97 44 «26
BrownwooQeeeescoessosssoscscssasccas 31 43 98 &9 1.20
ColemaNneecsesoseavoscsoscssosnsscnse 31 50 99 28 9.40
FalrlonG.cececsscccecsccccncnsnne 30 39 98 17 <41
Fort McKavetteeeeeoessscecscconsee 30 50 100 06 3.86
JUNCtioNeseceseesscessessscesccscsns 30 29 99 45 8.80
L18NO0cescscassscsssscsscssconssas 30 45 98 40 2.086
Marble FallS.secescccccessccanses 30 34 98 17 +46
Menardeecceccescssssscasccncscasses 30 85 99 47 3.11
Morris Ranchessscecsecescsccccosne 30 13 99 04 6.89
30 25 98 01 .22
31 30 99 55 2.60
RoChe1l1l@eesececeoosovscsnssccecnsne 31 14 99 12 6.28
San Angeloseecscecosssssscscsccccs 31 28 100 26 «60
WintersSesessccvsecsessssccsssccscsne 31 59 99 &8 1.71
Guadalupe Rlver Basin:
BlancOesssss 30 05 98 25 2.49
Kerrville.ecee 30 01 99 07 7.92
New BraunfelS.ccesccccccssccscscss 29 42 98 Q7 1.38
NixXONeeeooeoooesssscssossveonsssssss 29 17 97 46 «17
San MarcoSsescescoscsessssscccscse 29 83 97 58 «57
SegulNeececsesncscscscesaceccnnese 29 34 g7 58 .48
San Antonio River Basin:
BOGIMNOetseesssssscscocsacscscnnse 29 47 98 44 3.02
Karnes Cltyessecececsscccssscenscs 28 52 97 54 .28
Rio MedinBesscesosccsocssccosscss 29 26 98 52 6.15
San Antoniocsecsescesscscscsccscce 29 25 98 31 4,91
Nueces River Basin:
Blg WellSceseeescscececssssscasne 28 34 99 34 1.31
Carrizo SpringSececscescsscscccsces 28 32 99 81 4.69
CotullBceeesesoscososcssssscsaceen 28 26 99 14 1.11
Dilleyeesescoscescsccosscoanscone 28 40 99 10 1.39
Fowlertoneesssessececososssscsccce 28 28 98 49 1.056
George Westeeeeoseescseccecsaccae 28 20 98 07 .15
HONAOsoeeosesascscsascscscssscana 29 20 99 08 10.65
Lo PryOresececsscccoscscacsssanssee 28 56 99 51 15.22
Montellecceeceesccsscoasssasasansce 29 32 100 01 8.74
Pearsall..ccsssccccccossccssascssce 28 53 99 06 1.94
RockSpringsSccsecsescsscsscsecssses 30 01 100 12 3.10
Sabinaleees 29 19 99 28 19.26
UVeldGeceosercsaiocceescsoncsscnn 29 13 99 48 20.28
Rio Grande River Basing
Del RiOceecescsssscccssscccsnnsasne 29 22 100 63 45
Eagle PosSSeeccecscscsnceveccncses 28 43 100 30 71
27 30 99 30 1.09

Substation 14.cececcesscocccsssnes 30 26 100 41 1.49




122 MAJOR TEXAS FLOODS OF 1936

Miscellaneous rainfall data, June 30 to July 3, 1932. (Unless other-
wise noted, rain fell on July 1 and 2.)

Llano River Basin:

Junction, 8 miles east at Phillips Ranch. John Phillips measured 6
inches in can.

Live Oak Ranch, at head of Johnson Fork of Llano River. Robert Real
measured 10.5 inches in standard-type gage.

Mason. Harry Blerschwale measured 3.14 inches July 1 and 3.41 Inches
July 2. Ralnfall for July 3 was 0,35 inch.

Guadalupe River Basin:

Comfort. Rain measured by Walter Brinkman, from 10 p.m. Thursday
June 30 to Friday morning, 3.5 inches, and from 10 p.m. June 30
to noon July 2, 5.95 1inches.

Hunt. Ed Driver measured 26 inches in rock tank. ¥ -ured 23 inches
and estimates 3 inches leaked out.

Hunt, O miles west of, on North Fork of Guadalupe River. W. H. Furr
measured 14.75 inches in gas drum on south side of house and
10 to 15 feet away.

Hunt, 16 miles southwest of, on South Fork of Guadalupe River. H. R.
Colbath measured 16 inches in standard raln gage.

Kerrville, 20 mlles northwest of. George Dudderstaat estimated total
rain of 18 to 20 inches from goldfish pond, which ran over.

Mountain Home, 6 miles west of, 5 miles east of Live Oak ranch, and
at head of Johnson Creek. Gus Sproul measured 6 inches in small
Jar and 12 inches in 3-gallon crock, total 18 inches.

Mountain Home, 6 miles northwest. Alfred Knott measured 20 inches of
rain in 50-gallon oll barrel. Mr. Knott stated that slow rain
fell from 9 p.m. Thursday, June 30, to 2 p.m. Friday; heavy rain
from 2 p.ms to 5:30 p.m. Friday, Intermlttent showers from 5:30
to 10 pem.,_ then heavy rain until 4 a.,m. Saturday, July 2.

Mountain Home, 8% miles northwest of and 2% mlles northeast of.
Alfred Enott, Ferdinand Tatsch reported 18.5 inches at his
ranch.

State Fish Hatchery, on Johnson Creek above Ingram. E. C. Brady,
superintendent, and Guy Colhert, assistant, measured 35.56 lnches
in each of two fish cans sitting in rear end of light truck.
(Opening in can 8 inches in diameter, can below opening 12 3/4
inches in dlameter, straight sides; measured 14 inches in can.)
Mr. Brady stated: "General slow rain on Thursday night, with
no washe. Friday slow rain until noon, then began to rain hard,
with diminished intensity Friday about sundown. Began to raln
hard early Saturday morning. Creek reached highest polnt about
3 aem. Saturday.

Medina River Basin:

Bandera, 2 miles out Kerrville road. J. S. Short measured 14 inches
in 9-inch coffee can. i

Lima, at Phillips ranch. Measured 13.8 inches (June 30, 0.86 inches;
July 1-2, 12.95 inches) in standard-type gage (small tube only,
mounted on high post).

Medina. Whit Parson measured 14 inches in can used only as raln gage.

Vanderpool, 12 miles north of, at head of Medina River. At Humble
Pipe Line Co.'s station C, 33.5 inches was measured in a garbage
can; 22.5 inches was measured in the can when first emptied at
3 pem. Friday, July 1. On Saturday morning, after rain had
stopped, 11 inches more had aceumulated in the can.

Frio River Basin:

Batesville. J. B. Britten 1s reported to have measured 12 1nches.

Batesville, 10 miles east of. R. G. Treves 1is reported to have meas-
ured 15 inches.

Divot. 1 to0 2 1inches 1s reported to have fallen.

Leakey. Ed. C. Taylor measured 16 inches in can.

Leskey, 2 miles south of. J. R. Hillman 1s reported to have measured
15 inches in jar.

Leskey, 2 mlles west of., E. W. Lalrd measured 15 inches in can.

Leakey, 3.5 miles east of. Ross Hoover measured 16 inches in can.

Rio Frio, 1 mile northwest of. Dr. Cavender 1s reported by Mr. Dun-
lap to have measured more than 24 inches from observed catch
in water tank.

Rio Frio, 4 miles southeast of. George Hoover measured 20 inches in
can.

Tarpley. C. Ge Lelghton measured 12.6 inches July 1 and 2. He stat-
ed that rain began Thursday night, June 30, about 1l p.m.; not
much rain during Friday afternoon, with heavliest raln Saturdey
morning.
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Table 12.--Maximum discharge at places experiencing unusual floods in July, 1932

Maximum discharge
Dralnage Sec.~-ft.
Stream Lat. Long.| area in Time Sec.-ft. per
sg. mi. 89, ml.
Llano River Basin
East Fork of James River at [30022'| 99924! 60.8 {July 1,1:30pm |105,000 |1,730
01d Noxville
James River near Mason 30 35 | 99 19 336 July 2,4am 85,900 256
Guadalupe River Basin
North Fork of Guadalupe 30 3 | 99 27 110 July 1,2pm 108,000 982
River near Hunt
Guadalupe River near Ingram (30 3 99 15 336 July 1 206,000 613
Guadalupe River at Kerrville (30 1 99 8 570 July 1,5pm 196,000 334
Guadalupe River near Comfort 29 57 98 56 916 July 1,8-%9pm [182,000 199
a
Guadalupe River near Spring [29 52 98 23 1,432 July 3,2am 121,000 84,5
Branch (b)
Guadalupe River at New 29 43 98 7 1,666 July 3 95,200 57.2
Braunfels (b)
Gu?d!j;lupe River below Cuero 29 3 | 97 18 | 5,073 July 8,1:30pm | 17,500 3.4
b
Bear Creek near Hunt 30 4 99 26 50.3 [July 1 17,200 342
South Fork of Guadalupe 29 58 | 99 286 65,3 {July 1 (e) 84,300 {1,290
River near Hunt
Johnson Creek near Ingram 30 3 ©9 14 111 July 2,1-3am 138,000 1,240
Medina River Basin
Nort ork of Me a River [2¢ 50 99 20 54.0 | July 1,1pm 40,200 744
at Lima
Medina River near Medina 29 46 99 11 235 July 1 47,600 203
Medina River near Pipe 29 42 98 58 412 July 1 64,000 155
Creek {(a)
Frio River Basin
Frio ver at Rlo Frio 29 39 99 44 371 July 1,3-4pm 128,000 345
Frio River at Concan (b) 29 29 99 42 485 July 1 162,000 334
Frio River near Uvalde 29 6 Q9 30 840 July 2 148,000 176
Frio River near Derby (b) 28 44 | 99 9 | 3,493 July 4,2am 230,000 65.8
Frio River near Los Angeles [28 35 98 57 3,732 July 4-5 204,000 54.7
Frio River at Calllham (b) 28 30 98 21 5,491 July 6,11:30 109,000 19.8
East Fork of Frio River 29 49 99 40 75.0 Jgg.ly 1,12N 89,500 |1,190
near Leakey
Dry Frio River near Reagan {29 31 99 49 120 July 1 30,700 256
Wells
Sabinal River at Vanderpool [29 46 | 99 32 45.7 | July 2 52,300 1,140
Sabinal River at Sabinal 29 20 99 29 258 July 2,12N-3pm| 71,700 278
Hondo Creek near Hondo 20 21 99 3 400 July 2 74,800 187
Seco Creek near D'Hanls - 29 26 | €9 17 169 July 2,12N 35,800 212
Leona River near Divot 28 47 99 15 565 July 4,2-3am 49,300 87.3
a Gaging station dlscontinued since 1932.
b Gaging station at which is kept systematic records of stage and discharge.
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Teble 13.--Mean daily discharge, in second-feet, and total run-off,
in acre-feet, for June 30 to July 31, 1932
River-measurement station
Guadalupe| Medina
Pecan Llano River River Nueces Nueces Frio Frioc
Day Bayou River near near River iver River River
at near Spring Pipe near at at at
Brownwood| Castell Branch Creek Uvalde Cotulla Concan Derby
June 30 304 40 67 24 7.8 0 62 0
July 1 178 64 67 +15,100 | 12,300 0 41,200 0
2 354 28,500 416,000 | 44,300 0 8,140 2,190
3| 4,250 19,400 | 62,800 t+ 5,020 | 9,840 0 2,320 75,700
4 112,400 6,800 + 3,020 3,200 185 1,470 135,000
5 114,800 1,700 2,270 t 2,140 1,500 1,400 1,140 3€,500
6 | 14,500 928 1,560 t+ 1,610 834 8,080 1,010 9,420
7 113,600 692 1,400 t 1,260 600 25,800 980 4,260
8 {12,900 532 1,140 + 99l 520 27,600 818 3,170
9 {12,100 439 945 t 785 445 19,300 733 2,270
10 {11,400 360 820 t 686 427 12,000 668 1,530
11 {10,500 314 752 + 545 416 7,150 622 1,030
12 | 8,940 280 685 t 500 |7 3,450 584 805
13 766 251 640 456 1,620 551 730
14 586 222 618 403 9e1 518 635
15 546 202 577 362 642 492 550
16 498 186 546 333 480 466 480
17 43¢ 173 530 t 297 408 420
18 160 502 » %275 360 376
19 151 510 326 328
*115 #* 266 #378
20 140 568 304 290
21 .5 134 454 270 254
22 2,490 126 434 t 235 248 224
23 242 120 406 + 226 218 198
24 63 116 386 - 198 301 175
25 6.5 112 362 89 178 284 155
26 55 105 346 83 158 267 132
27 92 332 % 194 80 140 258 112
28 40 317 78 123 244 95
29 37 %92 283 73 107 234 81
30 32 272 + 162 70 94 230 68
31 15 _ 250 t 158 63 87 221 57
Acre-
feet 243,000 132,000 230,000 104,000 156,000 222,000 132,000 550,000

# Bstimated
t+ Partly estimated

or interpolated.
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Tarpley, 8 miles northwest of. 22 inches at Luclus Hicks ranch.

Utopla, 1 mile north of. Mrs. L. D. Bounds measured 10 inches from
June 30 to noon July 1 and 4 inches from noon July 1 to 7 p.m.
July 2. Total raln 14 inches.

Vanderpool, 1 mile west of. J. J. Leighton reported that 0. M.
Clayton measured 29 inches in can.

Vanderpool, 2 miles east of. J. J. Leighton reported that R. H.
Ryan measured 17 inches in water trough.

Vanderpool, 3.5 mlles north of. 0. T. Moore measured 30 inches in a
barrels.

Vanderpool, 5 miles north of. W. E. Hatley measured 29 inches in oll
barrel.

Vanderpool, about 8 miles north of, 4% miles from Hunt-Leasky road
toward Vanderpool, at Bonnie Hills ranche Thls ranch 1s In the
Frio River dralnage basin near the head of the South Fork of
Guadalupe River. Adam Wilson, Jr., measured 25 inches in large
stone tank, which overflowed.

Yency. Storekeeper stated that about 8 inches fell in that vicinity,
a3 measured by varilous residents.

Flood discharge

In additlon to measurements made at regular rlver-measurement sta-
tions, slope-area determinations of discharge were made at twenty other
places. The results of the determinations of maximum discharges together
with other pertinent data, are glven in table 12. All measurements of
discharge during the July floods made at places other than regular river-
measurement stations have been published in Water-Supply Paper 733, pp.
175, 176, under "Mlscellaneous dlscharge measurements".

There were no river-measurement statlons on the headwaters of streams
experlencing unusual floods. Table 13 shows records of mean dally dis-
charge and run-off in acre-feet for the flood period at river-measurement

stations within the flood areas.

Rio Grande floods of September 1932

Record-breaking floods occurred in the Rio Grande Basln in the flrst
part of September 1932. The highest stages of record occurred on the Rlo
Grande below Del Rio, on the lower reaches of the Pecos and Devlls Rlvers,
and on smaller streams. The peak discharges given in table 14 are taken
from data for these floods published by the Intermational Boundary Commls-
sion, United States and Mexlco, in Water Bulletin 2, "Flow of the Rlo

Grande and tributary contributions" for 1932.

Ma jor floods of 1935

There were three major flood periods in Texas in 1935-~the May flood
on Seco Creek, in the Nueces River Basin; the June floods in the Colorado

and Nueces River Basins; and the December flood on Buffalo Bayou and
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tributaries at Houston. On Seco Creek and the West Nueces River the maxi-
mum discharges per square mile of area drained exceeded any rates known
to be recorded from areas of comparable size.

A paper entitled "Major Texas floods of 1935", now being prepared,
will give detailed information of these floods.

Flood-discharge records

Table 14, "Records of maximum floods in Texas™, shows the peak stages
and discharges that have occurred at gaging stations and other points on
streams over the entire State. The peak stages, and the discharges where
known are éiven for other unusual floods, for comparison. The table also
gives the period of record, drainage area, and peak discharge per square
mile.

Except as otherwlse noted discharge figures are taken from published
reports of the United States Geological Survey or have been computed from
unpublished data in the files of the Geologlcal Survey or the Texas Board
of Water Engineers at Austin. Many of the records of stage have been ob~
tained from the United States Weather Buresu reports.

The period of record as given includes for many points years prior
to the beginning of systematic records. The earlier records are gener-
ally based on information obtained from local residents and believed to
be reliable.

In many parts of the State topographic maps are not available for an
accurate determination of the drainage areas. The drainage areas given
represent the best measurements that could be made from available sources,
which include topographic maps of the United States Geological Survey and
Texas Reclamation Department, maps of the United States Army, of Soil Sur-
veys of the United States Department of Agriculture, county road maps,
and airplane pictures. All noncontributing areas above the Cap Rock are
excluded from the areas given.

The reference number given to each determination may be used to lo-
cate the place of determination on the map shown in figure 32. The lati-
tude and longitude of each place of determination are given to define
the place more closely.

Figure 33 is a chart in which discharges in second-feet per square
mile for the determinations of maxlimum discharges shown in table 14 have

been plotted against the corresponding drainage areas. In any study of
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these determinations and in the comparison of one with another considera-
tion should be given to the type of area drained above the point of meas-
urement. The physical characteristics of a river basin that affect flood
flow, such as topography, soll, vegetable cover, and channel conditions,

may differ greatly in neighboring areas.
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DETERMINATION OF FLOOD DISCHARGES

32

REGULAR RIVER-MEASUREMENT STATIONS |

MISCELLANEOUS STATIONS AT WRICH
PEAK DISCHARGES ONLY WERE DETERMINED

NUMBERS ARE REFERENGE NUMBERS

GIVEN IN TABLE I4

50

75

100 MILES

104°

02

° 100°
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